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IMPLICATIONS OF ALTERNATIVE POLICIES
FOR THE USE OF PERMANENT CONTROLS AND
SUPPLEMENTAL CONTROL SYSTEMS (SCS)

~ Conclusions

EPA in cooperatlon with other agencies has analyzed
the implications of alternative pOllClCS concerning
the use of permanent contrels (i.e. use of low su‘fur
coal or scrubbers) or supplemental control systems

. (8CS). The principal findings of this study are:

o Compliance with permanent controls by 1980
(Option 1 or current EPA policy) would increase
the utility industry's capital requirements
between 1974 and 1980 by $5.5 billion (or by

4.6%).

o0 Between 18 and 70 plants (18,000-53,000 megawatts)
could use SCS to meet ambient air quality standards
for sulfur dioxide (SOo ).

o Delaying the date of compliance with permanent
controls for plants that could ure SCS (Options
2 and 3) shifts between $.5 and 1.6 billion

- of the capital expenditure burden for existing
sources from the 1974-80 period.to the 1980-85

period.

o Permitting the indefinite use of SCS (Option 4)
would reduce the utility industry's capital
requirements by $.5 to $1.6 billion between
1974 and 1985, Tf these figures were discounted to
present worth using a 7% discount rate, the savings
would be $.3 to $.9 billion.

o The utllity lndustrv is "projected to spend $120
billion (1974 dollavs) between 1974 and 1980
and $260 billion between 1974 and 1985 in the
absence of environmental regulations. Expenditures
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for SOp control will inereasc the industry's
" - capital requirements over the next 10 years
L between 2.1% (Option 4) and 2.7% (Option 1).

o Under Options 1, 2 and 3 expenditures for SO
control will increase the avecrage consumer's
electricity bill approximately 4.7% in 1985,
Allowing the indefinite use of SCS (Cption 4)
would reduce the expected price increase to
between 3.8 and 4.4%. However, since 90% of
the candidate plants for SCS are located in four

electric reliability areas, greater price increases
will be experienced in some areas and less in others.

Background _ : .

The Clean Air Act establishes national ambient
air quality standards to protect public health and
secondary alr quality standards tc protect
such as property and vegetaticn. In 1972,
submitted implemsntation plans (SIP's) which
constant cmission limitations to iInsure the
and maintenance of ambient air quality standa
act established a deadline for compliance for stationary

sources by mid-1975, with extensions possible through
State initiative up to mid-1977. S
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To achieve the statutory compliance dates, more
stack gas scrubbers, other centrol technology and low
sulfur fuel would be required than will be available.
According to studieés by EPA, FEA and the Bureau of
Mines, the original State Implementation Plans (SIP's)
would, in theory, have precluded the burning of 220
million tons of current coal production by 1975. Howe
through EPA's '"Clecan Fuels Policy,' States have been
urged to reduce limitations that were more stringent
than necessary to protect public health. As a result,
the deficit has becen reduced to 185 million tons and
changes currently in progress should reduce tnis deficit

T
VCT,

further to 130 million tons. Furthcrmore, EPA has pursued

a policy of administratively extending compliance dates
to assure that coal can continue to be burnced.
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While there is general agrecment that plants coming
on line after 1975 should meet new -source performance
standards, there is considerable disagreement over
the extent to which permanent controls (i.e., use of
low sulfur coal or scrubbers) should be used in existing
‘plants to meet the objectives of the Clean Air Act.

FEA and other agencies have argued that the use of
supplemental control systems (SCS) should be allowed
indefinitely where they can reliably meet ambient air
quality standards. SCS is considerably cheaper than
permanent controls. On the other hand, SCS does not
appreciably reduce the total amount of sulfur emitted
into the air. EPA indicates that there is accumulating
evidence that sulfates-~complex sulfur compounds which
are formed from sulfur dioxide-~cause adverse health
effects. Because SCS will not reduce the total emissions
of sulfur dioxide, EPA believes that it would only

be marginally successful in reducing health damages
from sulfates. '

For the purposes of the analysis, coal burning
power plants have been divided into three categories:
new sources (i.e., post-=1975), existing plants where
8CS is feasible and enforceable and existing plants
where SCS is not feasible and enforceable.* The analysis

assumes that new sources will conform with new source

performance standards.

~ Option 1 (current EPA policy)
o All existing plants use permanent controls

by 1980 :

~ Option 2 N »
o Existing plants where SCS is not feasible
and enforcecable use permanent controls

by 1980

* s .
Appendix A summarizes the methodology used
the numbers of plants where SCS might be te
enforceable.
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o Existing plants wherc SCS is feasible and
enforceable use SCS as an interim control
strategy and install permanent controls
by 1983

Etion

o Same as Optlon 2 excépt that existing plants
where SCS is feasible and enforceable
install permanent controls by 1985.

- Option 4
o Samc as Option 2 except that SCS can be

used indefinitely by existing plants where
it is feasible and enforceable;
Analysis

1. Requirements for Scrubbers

An analytical study of existing power plants indicates
that between 18 and 70 plants (18,000-53,000 mogawaLts)
could be ratced ac SCS candidates.w Aqqumlno that 50%
of these plants would use scrubbers to comply with
constant emission limitations, Table 1 summarizes the
impact of different options for the phasing in of permanent
controls on the demand for -scrubbers: :

Table 1
Cumulative Recuirements for Scrubbers (thous. megawatts**)
Scenario 1980 1983 1985
1 83 99 .11l
2 56~74 .99 111
3 . 56-74 - 72~90 _ 111
4 56-74 ' 72-90 84-102

* .
Appendix A describes the methodology used to derive these

estimates.
*%k

Appendix B explaius the estimates for both new and existing
plants.
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Under the FEnergy Supply and Environmental Coordination
Act (ESECA), 24,000 -MJ of capacity are expccted to .
convert from oil to coal. The above cstimates for
1980, 1983, and 1985 assume that 14,000 MY of this
. capacity will require scrubbers and the remaining 10,000
"will meet requirements by using low sulfur coal. In
addition, the estimates for 1980, 1983 and 1985 assume
that 23,000 39,000 and 51,000 megawatts will require
scrubbers to meet new source performance standards.
) The analysis assumes complete achievement of EPA's
Clean Fuels Policy which would allow the burning of
90 million tons of current high sulfur coal production
through revision of SIP's that are more stringent than
needed to attain primary standards. Failure to achieve
this goal would increase the requirement for scrubbers
and potential savings attributable to each of the Options
.2 through 4 since some States might be willing to accept
interim SCS while being unwilliing to revise J*P Limitations
Assuming a very conservative 30 mllllon tons shortfall,
approximately 8,000 megawatts of additional scrubber

capacity would be required.

2. Incremental Investment for S02 Control

" The utility industry is projected to spend $120
billion (1974 dollars) between 1974 and 1980 and $260
. billion between 1974 and 1985 in the absence of environ-
mental regulations.* The incremental capital require-
ments for SO control for new and existing plants
are shown in the following table: -

* ’ ; . .
FEstimates are based on Temple, Barker, and Sloane Inc.'s
work for the Technical Advisory Committee on Finance to

the National Power Survey.
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Table 2 .
Cunulative Conital Tnvectoonat for S02  Control
for oo ond Pricting vlonty
(billion 1Y74 dollars) -

Seod

983 1985
Bil. $Bil.

Option 1980
: Shil.

‘L—J

. $ .
1 $5.5 $6.3 $7.0
2 3.9-5.0 6.4-6.6 7.1-7.3%
3 3,9-5.0 b4.7-5.8 7.1-7.3%
4 ’ 309"'5-0 4.7"5o8 504"6-5

The estimates of total expenditures provide a :
basis fior evaluating the implications oI the alternative
policies for finmancing requircments.In addition, the
following table shows the expenditures only for exisling
slants: .

‘J—-\s

Table 3

SCuratative Canital Toveostrzat for SC»  Contrcl
oY Ixistins Pioncs
(billion 1974 dollars) .
Option 1980 1983 .. 1985
$Bilo ; . é’Bllc -_ . $Bilo
: y L°
1 $4.2 C$4.2° $4.2
2 2.6-3.7 4,3~4.5 4.3-4.5
3 206—3-7 206"3.7 403"405
4 206-307 2.6-—307 2.6"3.7

'S .
Options 2 and 3 cost more than Option 1 because a
number of existing utilitios will build tall stocks
by 1977 and then install permancent controls by 19863
or 1985. Appendix C sumnarizes the results for new
“and existing plants,

.
10y amymemann |
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As indicated in Table 2 the cumulative capital
investment for SO control through 1985 will range
from $5.4 to $7.3 billion or from 2.1 to 2.8% of the
industry's projected capital expenditures during this
period. The principal impact of the Options 2 and 3
is to delay capital expenditures during this period.
The principal impact of the Options 2 and 3 is to delay
capital expenditures while Option 4 would reduce total
expenditures. Moreover, because the reduced expenditures
will be concentrated in existing utilities and since
90% of these plants are ldcated in four reliability
regions, the regional impacts of the options could
vary considerably.

Permitting the indefinite use of SCS (Option &)
would reduce the utility industry's capital requirements
by $.5 to $1.6 billion between 1974 and 1985, If these
figures were discounted to present worth using a 7%
.discount rate, the savings would be $.3 to $.9 billion.

Failure to achieve EPA's full goal of 90 millicn
tons of SIP revisions would increase capital requirements

-2 3 . - 3 -3 -3
of Options 1, 2 and 3. Ascuming a conservative cctimote

of 2 30 million ton shortfall, this increase in cumulative
capital requirements by 1985 would be about $0.5 billion.

3. Incremental Annual Cost for SO, Control

In the absence of environmental regulations, the
utility of industry's annual revenues are projected
to increase from $30 billion in 1973 to $65 billion
in 1980 and $85 billion in 1985. The incremental annual
cost for SOy control for new and existing plants is
"summarized below:

ot tr s wen
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Table 4

‘Annual Cost of S0, Control for New and Existing Plants

(billion 1974 dollars)

Option 1980 1983 1985

. $Bil; oL $Bilo $Bilo

s, Cme o w

"3 108’2:3 206"301 400
4 1,8-2.3 2.6-3.1 3.2-3,7

Annual costs only for exi

sting plants are shown in
:Table 50 °

Table 5
Annual Ccct of S0» Controi

(billion 1974 dollars;

2+ Evisting Plants

— a

Option 1980 1583 1985
$Bil. $Bil. $Bil.
1 $1.5 $1.5 $1.5
2 07“1-2 195 1.5
3 -2*1;2' Q7~1.2 .105
4 e7-1.2 o7-1.2 e7-1.2

As indicated in the above tables, compliance with
constant emission limitations by 1980 (Option 1) would
increase the industry's total annual costs in 1985 by
$4.0 billion which would increcase the average consumer's
electricity bill in 1980 by abaiit 4.7%. Permitting the

. indefinite usce of SCS (Option 4) would reduce the industry's
costs in 1985 by about 300 to 800 million dollars. However,
.since 90% of the candidate plants for SCS are located in
four clectric reliability arcas, the price increase will be
higher in some regions and lower in others. If EPA's clean
fuels policy is not as effective as currently anticipated,
ancther 200 million dollars in annual savings possibly
could be attained nnder Option 4,

(3
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SCS CANDID, \H  POWER PLANT STUDY

SUNMARY AND FINDINGS

An analysis was made of H coal bur nmllﬂow( r_plants (79, 53] \X\Q
to determine their potential | o1 The apphcation of s up)iomomdly cointrol
systems (SCS) to mect sulfur dioxide (SO ) primary ambicent air.quality
standardas.  Kssentially all coal burning power plants considerca to
“require further control of SO » enngsions o meetl primary standards
are included in this study, 1t should be emphasized, however, that
these plants were identificd only for analytical purposced and inclusion
or exclusion docs not reflect a regulatory decision.  The analysis is
intended to be used solely for the purpose of eLtimatingthe magnitude
of the problen,

]“nnssmn from the 94 plants (dee table 1) that EPA has identified
as aciual or potertial violators of the primary air qualily standards were
tabulated and compared with total SOz emissions within a specified geo-
graphical area surrounding the plant (defined as the liability arcat 1o
permit an assessment oof U)(, degree to which power plant emissions
might affect ground level concentrations of SO, . In general, the higher
the power plant emissions arc in comparison with total emissions, the
grealer the potential for using SCS to'meel primary standards during
periods of adversce meteorological conditions.,  Plants whose cmiggions
are 90% or greater of the tolal ange cons Jdered @uw{ r“.:umm Jor %( S
Planis whoscC emissions comprisc 1055 THETBUTEG 709 of the lotal ax
considered poor SCS candidates because the aggregate cmissions from
other gources Timn we abilivy of Lh: pn BL 1O conrel emissions as
‘required to meetl primary standards

T e 3o 4 0 ~ B ~ e 41 £ A2 P AU MU T VYo ra s ~
The {eliowing table summmarizes he fndings rom Wals analysis:

Plant Emissions of SO

(Percent of total in No. of ‘ Capacitly
liability ar-ca) }_“_lﬂnis MV A
2 90% ‘ 18 17, 738 25
70-89 20 13, 895 20
50-69 14 11, 922 7 .
50 42 26,309 38
TOTAL 94 69, 864 100

Bascd on a revicew of a prior I"IEA study of the potential plants for SCS, %
an addition 18 plants (9717 MW) that are not burning conforming coal were
identified. These planls are listed in Table 2 and maybe candidates for SCS.
Their inclusion as ,)( S candidates ig bosed on their location in arcas with
population densities under 1, 000 persons per square mile. 1 thesce relatively
rural Jocations are dominated by power plant emissions, they muy be good
SCS candidates. doweyver, 2 ‘gg_t.i:jl(zd analyeis_of emissions s required 1o
malic ting determinalion. B

o T 2w y

=Phe following sections explain the mcethodology for defining the liability arca.

s The Cleam 1Maels Doeficit - A ( Tean Air_Act Yreblem, - Yederal nergy

Adininistration, _/\ug,m,t, Y
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Based on the above findings the following tentative conclusions can
be made: '

- a low cstimate of the potential for SCS would be the 18 plants
in table 1 (17, 738 MW) that accounted for aver 809 of the
emissions of SOy in the surrounding Liability area.

- A high estimate of the potential for SCS would be the 52 pl"nts
in table 1 (43, 555 DMWY that «iccount for over 509, of the emissions
of SCy in the surrounding liability area pius the 18 plants (0717)
in table 2 - thatl are located in countics with population densitices
under 1, 000 persons per square mile, It sbhould be emphasized
that a detailed analysis of most of these plants would be required
to verify their abilily to mcet primary standards with SCS.

The above conclugions are intended to be used only for analytical purposes
and do not constlitute a regulatory decision concerning the usc of SCS.

STUDY METHODOLOGY

1. Basic Appreoach

A list of plants was developed to include all coel burning plants which
arc considered o require additional cmission control to meet prim’1 ry
ambicent zir quah(x standards for SOz . Ncxt, a liability area was defined
witnin windl omizssions {romy coch SCS candrdate plant could result in a
violation of primary standsrds,  Detailed emission cala were arawn z”ro:?_
the XPA NEDS cmiesion Dile 1o define area source emissions and wli si
nificant nmn't goitce emissions within the liability arca, These dota wer
tabu]ated and cummerized, An assecssment was then made based on ’3)’;7
emissions comparcd with total area ecmiscions to deterinine the potential
of each plant for use of SCS. :

/’\ U”‘_

O

2. Study Criterion

The geographical area in which the plant may significantily affect air
quality is defincd as the liability arca, It is df;:nmmd that this arca will
vary with plant 3G, cmissions as foilows:

SO, Tons/1r Radius (Miles) Defining
: Liabilily Areca
16 : 7
24 ~ : 10
32 . ' 15
40 : 20
48 . \\\ 25 .

The Yiability arcea is based on the worst case limited miving metearological
conditions.  Instances define the rainimum arvea i which the 24 llu"l‘ prrmary
standard may be exceeded in flat terram as a result of plant cunssyons. The

basis for determning thie Habilhty arca is discussed in Section 4,

[ .
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. Within the liability area, it is assumed that S0p emissions from
olher 50urcc wast be relatively low for a plant to be considered an SCS
candidate. Olhorwise, an SCS 1oy nel roduce area emissiens safficient
to mect “AA(J. Any plant whose Sts emisstons vere judged to be the con-
trolling factor in meetling {AQS within its Yiability area was considered
-a candidate for SCS. Plants whose camissions comprise 905 or more of the
total in the 1iability area are considered to be the best candidates.

Those with cmissions of less .than 0% to 707 of the total. arc considered
-poor candidates. '

i
f\)‘ (RN

3. Assumplions

}. The assumptions relating plant size and coal sulfur content to
lia! ility arca arve shoun in Figure 1. Plant specific factors not considered

i

Y

in ihls study include:

a. stack height (minimal influcnce for worse case limited mixing
condition).

b. meteorology (considered dn determination of liability arca).

¢c. terrain

d. cxntent of current viclations
e. SCS system considerations n

.o abiiity of plant to curtail enyiscions in accordance with
SCS requirements (i.e., Joad shedding or fuel switching).

g. emission changes within the liability area due to newr sources,
piant additions, or the addition of emission controls

. 2. fFactors such as the above can significantly influence the decision

to use SCS for individual plants. The use of a "standardirzed" Vliability

area is particularly subject to plant specific considerations and nust

be tailored for cach SCS candidate plant in accordance with local meterologica)
conditions, terrain, and the proximity and size of oilior sources., Plante are
assumcd to be responsible for meeting primary stancards in thelr
liabiltity arca.

4. ”an”iLWOq of SCS Liability Arca

The minimum Yiability arca as defined under the study criterion is baced
on air pollution concentration estimates of the Yikely impact of large
isolated pollution sources. for a selected adverse atmospheric dispersion
condition, it is assumed that the dowmwiind distance atl vheh Lthe estinates do
not exceed the Zd-hour HAANS G theominimun distance at which the <ource
may present a hazard to health and welfaro. This dictance, tabon in al)
directicns from the source, then identifies the minioum Yrability arca.
Gorerally, al rvoinis within Uoa v Lheee A2 a Yitelinaad of pericdically
exceeding the HAADS.  Beyond this Diability area, the pollutanis are
diluted to Lhe edtent that tAALS should not be endangered. 14 should be
noted that the tiability avea wltivately must be establiched on a plant-by-
plant busic and must consider Tactors unique to cach plant

: .
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The selecled adverse atmospheric dispersion condition is Lthe limitled
mixing situation.  This hes heen dontivied By both TVAY and 937 40 a

critical condition for dispersion of efiluents from Lall stachs.  This
critical condition is simulated by using the "Point Model" described in
Appendix A* to 40 CIR Part 51 in conjunciton with appropriate araphs® lop

estinating almospheric dispersion.  The model is uvsed Lo relate ennissions,

air quality, and deumeind distances.  The method described in Appendis A
for obtlaining 24-hour average concentrations is eaployed. This method

assumes that the wind persisis in one direction for 6 of the 21 hours

The calculated 6 hour value is divided by 4 to obtain a 24 hour averade.

Wind speed and mixing height used in the model are 2.5 meters por second

and 500 metlers, respectively. These meteorological conditions are know
1o occur for poriods of several hours on o significant ntmber of days in
many parils of the United States. For example, an initial rOVie” of availe

data indicates that these or equivalent poor dispersion conditions are Iikely
to occur for G hours or longer on an average of 8-10 days ver year in the mie-

castern United States.

For these meicorological condilions and the mode] spocwfuei above, om
rates ranging from 16 tons/hr to 48 tons/hr were consideréd.  The greatest
downwind distance at which concenlration estimates eoxceads the 24-hoar AL

(beased on a 6 hour calculated value of 4 times the 24-hour standard) is i
in the table for selected emission rates.

]/ Carpenter, S.B., et al, 1971: Principle Plume Dispersion iodels:
- TVA Power Plants. J. Air Poll. Control Assn., Vol. 22, ilo. 8,
pp. 491-495.

- .

2, Pooler, F., and L.E. Niemeyer, 19700 Dispersion From Tall Stacks:

— An Lvalvation. Paper lo. ME-14D, prescnted at the Sccond Interna-
tional Clean Air Congress, December 6-11, 1970, Vashinglon, D.C.,
31 pp.

3, Pooler, F., 1965: Potential Dispersion of Plumes [rom Large Power
= Plasis. AP-1C, Cnviropmental Prolection Aqgency, Washington, D.C.,
13 pp.

4/ Envivonmental Protection Agency, 1971: Requirements for Prenaration,
. Adoption, and Submittal of luplementation Plans. federal Register,

Vol. 306, Ho. 158, pp. 15486-15500.

5/ Turner, D.C., 1970: ‘UYorkbook of Atmospheric Dispersion fstimates.
AP-26, Envivonmental Protection Agency, Yashington, D.C. 24 pp.
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State

Alabama
Florida

Ilinois
v

(%4

Indiana
V

Nvm&%’ @%

-~y

,‘: R A ,,.,ﬁum
"‘T’ ‘)‘? ’i‘ M»"

CANDIDATE

Plant

Uiqus
Gannoen
Big Lend
Diron

Crack

Grard Towver

Meridosia
Coffoen
Edvards
YWallace

“Jdoliet
Kincaid
Powartion
Haukenan

Vil County
Woad River
Dallman
Larveside
Venice
Michigan City
Clifty Creek
State Linc
Tanners (reck
Stout
Baily
Hitche

s Edvarvdsport
Habash River

2. Cully

1'Uarrick

+ Petersburg

FP@Z §5§i

e LT
"?f

% of SO,
] jlhﬁbsinnﬁ

PLALTS

e ety ey o

P
4%

324

797
897

94%
91%
529%

334
G175
Y

o o >
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o
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TABLE
FOR

Licbitity

adras Ihice
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SCS TDENTIVIED BY

e

EPA

" .

, - Sy % of S0,
State | plant s
e e
Yentucky | Colaman 521 9573
. Cane Run 1,017 30,
i Paddys Run 3338 5%
' 1111 Creek 321 64
: ('75)
} Green Niver 263 i
| Paradise 2,553 91
! Shamea 1,750 577
toryland | Chalt Point 708 83%
; "~ | Dickerson 526 507
ittichigan | fckert 385 747
f Connors Creot 540 333
'I - ~hzysvi1)e 230 837
': Fonnsait 3/ <5
] River Rouge a33 e
i St. Clair 1,205 £2
: Tronton 1,076 I
' Channel
! Wyandottle lio. 53 °
i Eric son 160 275
: Historsky 174 3%
; - | Cobb 510 89
;lxnnn"otv lack Doy 437 374
!i\fsouxl Varanioc 923 987
Souix 1,100 3%
{ Labadic 2.417 YA
LOhvo tate foad 150 3%
E Cordinal 1,730 22%
A Cletand 2010 %
’! Peni cipal
? falitatula 456 55%
!I (st Lake 1,757 3
/4 C? aCs 6@&14:§§
L‘f" Aij P(‘{"‘?*fl‘:ﬁa ] q¢s
Okis —x SN 2 BN B
_ Ftptvw
A ey 2“ (\W* .{ “ ;’ ;

Linvili'

fi IS\IU!;, Mo luS..MLz

15

15

15

~ ~NON

N
[%a]

"
L U " " I N 2 B

—
<

Qo
S S

Ao AW o S et en e A B oo G SR S B Tt e, oAb 8 5

[ EUTCUNE

o A 7 P At 0 A, A £

Yt e w2

oty e B WA by ke @A LR T ST A i 1

e



- ot e —————e A8 b=

. L 9
) TLE 1
Paae 2
- 9\\
. pof 0, Liabitivv | ¢ of S0; Uiabitity
ste | M| B | G e i St ) Tiene I e B T
3o Lake Shova 514 37 . 1 .f\i Fonn. e Costle a2 75% 10
Conesville |1,276 703 25 \\ Croiby 418 225 7
Pica.y 23] 577 ’: Eddvstone 707 RELS 7
J Posion 232 9573 7 ) E Hiteho Tl 449 R 7
Gorge 23 137 7 ! Springliic a6 125 7
- Burger 544 897 10 g Tenn. Jehaseisille 1,306 ag” 25
Sarmis 2,30 395 25 | Kingslon 1,700 o) 20
wskirgun 1,530 45% 10 ! atts Lar 210 RN 7
River ' Virginia| fote.ic 515 137 7
J | euito 500 947 10 i River |
Tidd 226 8% 7. D Ya. | Willes Isten| 218 2% 7
v | Kyger Creek [1,006 99 15 | LoAbrisht 273 557 7
Paqua %5 573 i 'l Rivesvaiie 175, 16, p)
Hiomi fort 393 50% 7 i Wisconsiy Il U2k Craek cf 10
| peekjord {1,221 84% 20 LS. 03k Cresk | 1,162 7 7
L1 Stuart 1,831 257 10
Penn. Elrama 510 467 7
Phillips an 25% 7
, Chesuich 5C5 34% 7
Crauford Ny % 7
Seward 268 34 7 .
\
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ADDITIOHAL CAUDIDATE $CS POUTR PLANTS

TDENTTFTED BY BPA_AND FrAY

TVA Plants

Colbert A & B
Alen

Plants < 100 i

Vv M?rion

<

v

Logansport -
Mmes #2

J. DeYounyg
Louis & Clark
Hamilton
HoTtyond
Hunlock
Henderson

Other Plants

Delaware City
Hammond
Morgantown
Gardner
Mohave

Four Corners
No. Vine Si.

Table . 2

States

Alabama

Tennessee

" States

ITlinois.
Indiana
Towa
Michigan
Montana
"Ohio

Pennsyivaenia

Pennsylvania

Kentucky

States

Delaware
Georgia
Maryland
Nevada

Nevada

New Mexico

Ohio

TOTAL - 18 PLANIS

The basis for ¢
b

S

VRN

s by o
paer i Then,

.
panly a¢

My

e e s e T, P T B AT S

1396
_99%0
2386

671

M

-

130
953
1451
227
1520
2270
109

.6060
AV

k4

e ’
SC5 candida Lo

15 theiv Tecation in areas with o population density Yoeus

thﬂl)']UUO persons per square wmile,

An analysis of W02 enis-

srons within the vicinity of wost of these plants has ot

Jet beon nade.
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TABLII 131 - CURRENT AND PROJECTED CONSUMPTION

OI" COAT, DY FLIECTRIC LTS (million tons oY/

73 ‘o 77 80 83

85
- Consumption by
existing coal plants 388 466 466 466 466 166
- Consumption by new
plants.-2 - - 60 175 298 391

- Consumption by
existing plants that
convert from oil or -
gas to coal 3/

[#2]

15 60 60 690

388 471 541 751 824 O17

T/Projections arc besed on the most likely demand projections

by the Techmecal Advisory Cornmittee on finance 1o the
National Power Survey and on data reported under I'PPC in
Docket R-362, April 1, 1974, :

2/New plants are defined as those plants coming on line after
1975, It was also assumed that all tossil plants coming on
iinc afior 1077 would burn coal as theiyr principal fucl

3/Schedule for conversion was basced on HPA's preliminary

T analysis of the environmental requirements ot the Fnergy

- Supply and Knvironmoentad Coordinatron Aot ot 1974, [t was
assumoed thae plants that couia une tow sulive coad wousd
need urdil 19797 or 1960 to oo the coal and upperoaae the
cfficicncy of particulate control, The remaining, plants
would install sevubbers by 1930,

N



PALLI T SU0 00 O 000 AN Vs O

'J‘}‘l‘:‘ll‘\\‘!:( ..-"‘. !-qp f '_ll‘ll y r-(.-l-luvql ;|,“ ] ' ,:“-v:\_ e

COMULENTTCI N o BT TIONs Ty v, ey oo b in

-
75 'l'; "I.

- Wil conl corumpiion .

in JOTo (midlho s tong o)

2 IPxisting coal burning plans ' 466 466 HEREN

w Conversion of existing oi) or

SRR e s g e e sy oo e

o plonte 5 25 on
Total Conswnption in 1875 ' 471 401 RRAY
~ Projccted method of complionee (million tons/yr)
. . ’ ~ 1/ 3/ 37
* Currently in complicnee with SiP's 200 166 100

#Will be in cormaplinncee basced on ($11) : ' i

rovicicgoz O/ 58 he e :
o . :
Y

 ),ow and medium sulfur ceal 45 a5

(e
Y
o
[
(3]

s,

* Washed coal

w
[92]
93]
w

-

9,

« Blending

o

-

“ Serubboers ' 13 - .56 N7

.

e vem s

Sub-Total 3mn

- Projected tonnnee that will not be in compliance ;

with emicsion regulations 120 46 :
:
i

700y W nttier tong of cond that has reecmt come 1o .
comphiznee s o restit of ST o ovronn for e dolio e o e

Alabiann, Toemmessee, South Caroling, asa Uolarado,

2P rogected b i U vy et ot bee ap o o e vy
3 : ) A ! '

approval oo i e oo vons 0 g R S BT R A A S

for Geoerp o, Dndoonn, Moctnpeen, Odoo, e epbonnog, oo Die oo

3/ An additiona) Woamiliron tans of current cond production sl poatn b
not be in cormpliance when flentuchy's SHS are entovecd v Puer,

EN—

.



TABLIEE B3 - PROJECTID IDIDAVE AND TOR SCRUBDBERS
BY LENISTING L \\"l% (Thousund meo: nwatts)
Cuminulative Demand for Scrubbers (thous:;md megawatts) 1/
)ptmn ’ 5 77 80 5/ 83 ‘a/ 85 5/
1 2/ 1 32 6O 60 GO
2 3/ T 28 33-51 60 60
3 3/ 7 28 33-51 33-351 60
4 4/ 1 28 33-51  33-51 33-51 ’ :
I/7he hngh end or the rance assumes that SCS is reliable and
enforc o;.'.)l at 16 nlants which have a tortal canacity of 18, 000
megawaits. The low end of the range assumes thar SCS 18 ]
reliable and e‘l"O‘“ce'xblo at 70 plants wimieh hove a towal capacit i
of 52,000 meoaeatts, Vor both estimates 11 was aszsumed “hat o7 :
SCS was not alicwet es a permancn: s aiopy o005 ol ine prunty - :
would install scrubbers and 50% would use Jow sulfur coal,
2/Uncer option 1 il was assumcd that the M8 oailtlhion tons of '
existing coul that would not be in comp liancc with the current
or projected SIP's and the 138 mi i1130n tons that will be demanded
between 1078 and 1285 would comply with constant emission Lmita—
tions by 1980 by utilizing the 10110\%@0 methods of compliance: b
- low and moedium sulfur coal 130 (397%,)
- washed coal 15 (5%) !
- blending 40 (1417%) i
- scrubbers 117 (-127) :
Total ° 282 (T0070) i
!

3/Under options 2 and 3 il was assumed that plants would compls
T with constant ecrmssion Hmitahions by 1000 or 1ubd usinge the same
methods ol compliance as outlined yn option 1o However, in the
internn, 105 and tall siacks would he used by approxmnotely i .
18-/ 0 planty, which would consune 06 Mt tong ner veny,
11 was also assaameed thot m FOGS or 1005 500 o theme plants would
Fduse Tow sullur coal,

MIGEVRS B On

install scrubbers and H0% woul

AlSame as footnote =3 except that 1CS and tall stacks coutd o oweed

indelinitely,

.)/Un(h a thie Plonerpy Supply & Pnvironmental Coordination Aot (5SRO N)
24, 000 MW ol capacity ave expected to convert trom ol to coal, 'The
:ihovv entitnates for 1060, 1080, and TO8H amsume that 11, 000 MW ol

this capacity will uqu ¢ serubbors while Hw remaining 10, 000 will
mect yequirements by wsip fow suliue coad,



Period

TABLI Bl - PROJECTIED DEALAND 1"OR ‘I_.‘Q‘\V SULITUR

COAL. AND SCRUBDERS BY NEW PLANTS

6717
18-80
81-83

84865

Total

* Projections arc based on the most likely demand projects by the

% It was assumed that 2/3 of the plants would usce low sullur coal

(million tons/yr)

.40

77

261

LLow Sulfur Coal *:

(million 1ons/yvr)

Scerubbers e

20
38

41

(Thous,
megawatts)

15
16

12

Total

Consumpiion

T{onlhon tons)

.

60

123

93

391

Technical Advisory Committee on Janance to the National Power

Survey and on data reported under 171°C Docket 1i-562, April i,

(predominately western low sulfur coal) and 1/ 3 ol the plants

wa:ild use scerubbeoers.

L9744,
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TABLIE B5 - TOTAL DIMAND FOISCRURBERS

Curmmmulative Demand for Serubbers (thous, meoawatts)

BY NIBW AXD J'Cm_‘_%‘__'l‘x\'(;_j»;j,\ NS

gzpti(nl

1

SNumbers in this table were derived by adding the nusmbers
3 and 1.

in tables

75
7

"l

&o

83

56-741

56-74

96-T4

83

99

IS
(8]

111

111

111

83-102

TS i 0 3 e e
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.
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TABLE C1 - COST BSTIVATES USED IN CALCULATING

THE ECOXOMIC INPACT OF SOp REGULATIONS

The estimated shown in the following table were used to
calculate the cost of complying with SO 4 regulations for each

scenario,

Incremential Cost (1971 dollars

)

Method of Compliance Capital (&/hw) Annual Cogtr
§/ton  ¢/nullion
1PTU
~ Low sulfur coal
Existing Plants - $17.60 - 33
New lants - $ 6,20 27
- Washed Coal
wxisting Plants - $ 4.5C 20
~ Blending
Existing Plants - $ .25 1
= Scrubbers
Existing Plants $10 $9. 20 40
New Plants $55 $6. 00 3C
- ICS and Tuall Stacks
Fexisting Plants $ 5 $.75 3

TTEDVCTTdee mervemental nel eas OK A constg, denreciation

return on investmoent

, v, and

oramim

e T

it

LTS T

s, -

§ e et e e o
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TABLE C2 - SUMMARY O THIE CAPITAL

SNV S WUV LSS R0 U0 S O U

REQUIREMENTS OF ALTERN VT E SCHEDULES

FOR COMPLYING WITIL SO, REGUILATIONS

e T e s A o e [ m..a... o e e e = e e

Required ( mulative Investmenrt (hillion 1971 dollars)s

stion ' 80 83

1 4

o]
e

- Existing plants , 4.2 4.2 4.2

[&0)
)
ot
D
co

- New plants 1.

[J3]
(5]
D
(]
~J
O

- Total

- Exigiire plonte 2.6 ~

W
~3
[N
(8]
)
oS
321
-
s
i
I
wm

- New plants 1.3 2.1 2.8

w
!
[%2]
@)
ep)
t
b}

<
~3
!
~]
e

-~ Total 3.

.6 - 3.7 2.6- 3.7 4.3 ~4.5

N

- Existing plants
- New plants 1.3 2.1 2.8

. Totnl ' ©3.9-5.0 4.7 - 5.8 7% - 7.3

~ Bxisting plants 2.6 - 3.7 2.6 - 3.7 2,6 - 3.7

- New plants ' 1. 3 2.1 2.8

- Totad 3.9 -0.0 4.7 -0,8 6. - 6.5
:1();)1i(>n; 2 and 3 cost more than up(mn i 100 and 1985 bocauw ¢ the
pl(’?l‘.fz seippedy v Uy b o el By PO oo thioa dantia RN N PR AT

S ov 1abh

controls by 1890¢

ERpre—




Option

1

M

TABTIS €3 - SUNMARY OF THIL ANNUAL COST OFF

AI,'I‘IJZ‘I{I\I;\'Y!\‘)I SCHEDULES OR COMPLYING

WITTI 50, RUEGULATIONS®

Annual Cost (billion 1871 dollars):

I 85

»

- Exisling plants 1. 1.5 1.5

[$a]

-~ New plants - 1.1 1.9 2.5

- Totel 2.6 3. 4 4.0

(&2}
o
w

- Existing plants LT -1.2 1.

- New plants 1.1 1. 8
.4 4.0

oW

- Total 1.8 - 2.3

W

-

Ixisting plants LT -12 LT =12 1.5

-"New plants 1.1 1.9 2.5

)
w
Do
D
)
w
-
N
o

Tolal 1.8 -

1

- Existing plants L= 1,2 L1002 L= 102
- New plants 1.1 1.9 2.5
~ Total L8 - 2.8 2.6 - 3.1 3.2 - 3.1

S1TTpuren e entimates of the anoual conioan DT, 1ono, 1980 ana

O8O, The estimates include mcremenial tuel aned O A conts,

;,lll\lbl.‘\ v ostailve s

. srvps s d T I EINEN PRUNSN ~ . . Py [ e
deproeeiation, taxon, Qo oorelurn 05 5 cntineete

cost more than ophion Tan 1080 iund 1000 Locause the

which uge SC8 huthd tadl stachs by 1977 and then jnstadD permanent

O 0

controls by 1083 or 1980,

cuintinge piants

e

v o g

v

e B ek Bl T b g waT Mgy e plo
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