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EXECUTIVE SUMMARY

L. Background

Acid rain (and other torms of wet and dry acid deposition. including snow. tine particuiates
and gases) is suspected of causing serious damage in a variety of areas: aquatic and terrestrial
ecosystems, construction and cultural materials (such as metals, wood. paint. and masonry), and public
health. In addition, the gaseous pollutants that promote acid rain have been linked to local ozone
buildup. suspended particulate matter. and reduced visibility. Ot the three pollutants that are
generally considered to be most heavily involved in the formation ot acid rain, SO, and NO, arise
almost entirely tfrom power plants and motor vehicles.

Aftér more than a decade ot clean air bills and proposals. President Bush signed the Clean
Air Act (CAA) Amendments ot 1990 (P.L. 101-549) into law on November 15. 1990. Title [V ot the
Clean Air Act (the acid rain title) set three major goals: (1) a reduction in SO, emissions of 10
million tons per year below 1980 levels by the year 2000; (2) a nationwide cap on SO, emissions
beginning in the year 2000: and (3) a two million ton reduction in NO, emissions. These goals are
to be met through a two-phased program. In Phase I (beginning in 1995) part of the SO, and NO,
reductions are to be achieved through emissions reduction requirements at the largest. hlghest-
cmitting power plants. During Phase I, the SO, and NO, reduction goals are to be reached through
more stringent requirements at virtually all tossil fuel power plants and through other parts of the
CAA amendments.

An important teature of the Acid Rain Program is a system of allowance allocation and
trading. The provisions ot Title IV that establish this system represent a significant departure trom
the more traditional "command and control” approach to regulation. Command and control
regulations typically set specific emissions standards that must be met on a source-by-source basis.
Under the Acid Rain Program, however. units at sources are not assigned rigid emissions limits.
Instead. each unit is allocated transferable emissions "allowances," each of which permits the holder
to emit one ton of SO,. If the number of tons of SO, emitted by a unit exceeds its allocated
allowances. it can still comply with the program by obtaining additional allowances trom units whose
emissions are smaller than their allowance allocations. This transferability creates a potential market
tor emissions allowances, in which allowances may be bought, sold. auctioned. and banked trom year
to year by SO, emitting units or by any party outside of the regulated community. The flexibility
allowed by this system is expected to lower the costs of reducing emissions considerably. since the
cmissions reductions at the units with the lowest costs ot control will be able to substitute for the
more costly emissions reductions by other units that would otherwise have been required.

The regulations covered by this regulatory impact analysis are
° permitting;

° the allowance system (including conservation and renewable resources, auctions, sales,
and IPP guarantees); and

° ¢cmissions monitoring.
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Thesc provisions arc essential to making the allowance trading program tunctional and ctiective.
They ensure that emissions are accurately measured. the program’s provisions can be enforced. and
that allowances are generally available, even to those entities that do not receive allowance
allocations.  Other provisions enhance the overall goals of the Acid Rain Program by ¢cncouraging
cmissions reductions through reductions in electrical generation. the substitution of renewable
resources tor tossil fuels. and the inclusion of additional electricity sources.

2. Purpose and Scope of this Report

This regulatory impact analysis (RIA) was developed in response to Executive Order (EO)
12291. which requires Federal Agencies to assess the costs. benetits. and impacts of all "major”
regulations. Under EO 12291. any regulation likely to result in an annual effect on the economy of
$100 million or more is considered a "major" regulation. While the proposed regulations
implementing the allowance allocation and trading system are expected to reduce costs rather than
increase them. the net costs of emission reductions imposed by the statute itselt are expected to be
large cnough to fit the definition of a major regulation. EPA has therefore decided to treat the
proposed regulations as a major rule for the purposes ot EO 12291.

In compliance with EO 12291, this RIA assesses costs. benefits and impacts tor the important
provisions of Title IV. Its scope excludes those parts of the program not yet completed: the NO,-
related provisions, and voluntary inclusions of additional sources (opt-in). Also excluded are analyses
of a set of implementation issues (including the question of serialization of allowances: end-ot-year
“truing up” periods. and other issues related to permits and monitoring). While no dollar values could
be assigned to these implementation issues. they are discussed in the preamble to the implementation
regulations.

EPA divided its analysis of the Acid Rain Program into two parts. First, EPA analyzed the
etfects of the statute in the absence of any implementation regulations. This analysis was performed
by detining and examining the "absent regulations” case, in which a 10 million ton reduction in SO,
emissions is mandated by statute, but there are no implementation regulations to establish an acid
rain program that allows for allowance trading, special compliance plans, or application tor alternative
monitoring programs. EPA compared this "absent regulations” case to a "pre-statute” case (in which
no emissions reductions would be required) to show the incremental costs of the SO, reductions
without the implementation regulations.

In the second part of the analysis, EPA examined a "regulatory” case that included both the
SO, reductions and the implementation regulations. By comparing costs under the regulatory case
to those under the absent regulations case, EPA was able to isolate the incremental savings provided
by the regulations. At the same time, by combining the two parts of the analysis, EPA was able to
show the total costs imposed by the Acid Rain Program (the statute and the regulations) as a whole.

3. [ndustries Affected by the Acid Rain Program

Title IV directly attects utility units providing power to generators that produce electricity
commercially. Most utility units belong to the electric utility industry and are either investor-owned
or publicly-owned. such as the Tennessee Valley Authority. The utility industry currently accounts
for the vast majority of the generation capacity in the U.S. A growing share ot generating capacity.
however. is being owned by independent power producers (IPPs) and other entities outside of the
conventionally-defined utility industry. :
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The characteristics of electric utilitics vary widely in terms of institutional and regulatory
arrangements, size, power plant types. fuel consumption. and power supply cost structure. Utilitics
are currently highly regulated at both the state and tederal levels, but the regulatory climate is
gradually shitting toward less regulation and more competition.

The clectric utility industry 1s composed ot about 3.000 companies.  Most of these are
municipally-owned utilitics or rural clectric cooperatives, which are generally very small in terms of
clectricity generation. A relatively small number ot utilities (about 200) are investor-owned: these.
however. account tor about three-quarters ot the total clectricity generated in the U.S. Exhibit ES-1
provides an overview of the electricity generating sector.

Most U.S. electric utilities have monopolies (known as franchises) provided by state or local
authorities and arc the only supplier of electric power within their service territories. [n exchange
tor the advantages conferred by the tranchise. the utility subjects its rates to regulation by state
authoritics. Rates for investor owned utilities are set to allow them to recover all ot their costs (so
long as these costs were “prudently incurred”) and make limited protits as well.

Phase I of the Acid Rain Program attects units owned by 61 ditferent utilities. with a total
installed capacity ot 88,977 megawatts MW: Phase Il attects units owned by 239 difterent utilities
representing 471,445 MW of capacity. Exhibit ES-2 shows the breakdown of these utilities by size
and type ot owner.

Almost 70 percent of the electricity currently generated in the U.S. is produced using coal and
other tossil fuels. The rest is produced using nuclear power, hydropower, or other energy sources
that are not regulated by Title IV. Regional ditferences in fuel types are substantial: oil and gas
fueled generation serve as the dominant capacity sources in several regions including New England
and the Pacific, while coal is the most important source in other areas including the Midwest. The
regional mix in fuel use has important implications for regional SO, emissions, acid rain control costs.
and electric rate impacts.

A significant amount of electric generation capacity owned and operated by private
developers, rather than by the regulated utilities, has come on line over the last decade. The total
amount of generation trom this capacity was about 199,000 MW, or seven percent of total U.S. utility
generation. Plants burning natural gas. coal, and biomass are the most common types of generators
outside of the conventionally-defined utility industry. Projects burning waste products also provide
substantial capacity, as do plants utilizing hydro and wind resources.

In addition to the industries that are regulated under Title IV, a number of other industries
could be aftected indirectly. The coal industry is the most important example of an indirectly attected
industry because of the tact that most of the coal industry’s output is sold to utilities. Pollution
control equipment manufactures. the bulk transportation industry, and some industries that use large
quantities of electricity. could also be affected indirectly.



EXHIBIT ES-1
: U.S. Installed Generating Capacity by Industry Type i
. A
(Gigawatts) é
I 1979 1986 1987 1988 !
| j |
I Total U.S. Electne Unlity | 398 710 : 718 : 724
Industry . ' ;
| i
H ! |
Investor Owned Utilities 164 346 . 353 I 338
Municipals. Cooperatives, :
Federal. and Public Power 134 164 163 166
|
Total Non-Generating 18 25 i 30 ! 34 ;
Industry | | i
| |
|
i Source: "1988 Capucity and (ieneration of Non-Utility Sources of Energy,” Edison Electric institute. April,
1990. ;
Note: 1 gigawatt equals 1000 megawatts or | million kilowatts. :

4. Costs of the Program

In estimating the effects of the Acid Rain Program, EPA divided costs into two broad
categories: costs related to SO, emissions reductions. and costs related to regulatory implementation.
Costs in these categories were estimated for the absent regulations case compared to the pre-statute
case; for the regulatory case compared to the absent regulations case: and for the regulatory case
compared to the pre-statute case. In addition. each case was estimated under a high and low scenario
representing different assumptions about energy demand growth and other tactors that could atfect
emissions. The time frame for the analysis of emissions reduction costs is the 18-year period trom
1993 through 2010. To cover this period, EPA analyzed four discrete points in time: 1995 (the
beginning of Phase I); 2000 (the beginning of Phase II); 2005; and 2010.

The costs of SO, emissions reductions were estimated with a detailed linear programming
model that computes the utility industry’s lowest cost responses to the emissions control requirements
under each case. EPA estimated total costs (that is, the present discounted value ot costs over the
[8-year period 1993 through 2010) for both the absent regulations case and the regulatory case. The
total costs of the SO, reductions mandated by the statute were estimated to range trom $19.1 to
$30.9 billion without the regulations, compared to only $9.5 to $17.1 billion with the regulations (see
Exhibit ES-3a). Comparing the total costs with and without the regulations showed that a well-
functioning allowance trading system would reduce the costs of the 50, emissions reductions
mandated by the statute by $9.6 to $13.8 billion.
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| EXHIBIT ES-2
Characterization of Affected Existing Utility-Owned Units -

i! 1

: o Phase | [ Phase I
i Type of Ownership i ) | i , ' |
i # of : #of Capacity | # of I #of . Capacity |
i Utilities | Units (GW) | Utilities | Units | (GW) -
]
i Federal and Public Power ‘ ! ‘ l '
| Entities, State and District 1 i 26 9 L 13 | 116 32
| Systems ' } i
. |

.I i i :

: ; i i : ;
i Cooperative Systems : 5 15 4 27 89 23
| ' | ié

Investor-Owned Systems 52 216 75 132 1517 392

; !
| Municipal Systems 3 4 L 67 183 24
! |

TOTALS 61 261 89 239 1,905 | 471 !
; !

Source: National Allowance Data Base Version 1.0 and ICF Analysis of the Clean Air Act Amendment of
1990.

In addition to the costs of reducing SO, emissions, the implementation regulations would
impose some additional costs. The auctions, direct sales. and [PP written guarantee provisions. which
are intended to aid in the development ot an allowance market and ensure the availability of
allowances, would add between two and eight million dollars to the total costs of the regulations
(where, again, the total costs were measured as the discounted present value of costs over the 18-year
period from 1993 through 2010). Operating the conservation and renewable energy program would
cost a total of between $1 and $2 million. The total costs of the allowance tracking system would also
be relatively small, at $4 to $6 million, while the total costs to the regulated community of arranging
allowance transactions could range trom $200 to $400 million. The total costs of the continuous
emissions monitoring program was estimated at approximately $2.4 billion. The monitoring costs,
however, are actually lower in the regulatory case than in the absent regulations case. Finally, EPA
estimated the total cost of the permits program to be $68 million.
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Exhibit ES-3a presents the total cost estimates tor the absent regulations case compared to
the pre-statute case. the regulatory case compared to the absent regulations case: and the regulatorv
case compared to the pre-statute case. Overall. the acid rain statute (including the implementation
regulations) imposes total costs (measured as the present value of costs from 1993 through 2010y of
between $12.2 and $20.0 billion. while the acid rain regulations provide net savings of between $9.4
and $13.4 billion.  Exhibit ES-3b shows costs and cost savings on an annualized basis.

EXHIBIT ES-3a

INCREMENTAL TOTAL COSTS AND COST SAVINGS
(1993 to 2010, in Millions of 1990 dollars)®

Costs of SO,
Reductions without
Implementation
Regulations®

Costs of SO,
Reductions with
Implementation

Regulations®

Cost Savings
Provided by Imple-
mentation

Regulations”

Cost of SOz
_ Reductions

~4_

$19,100 to $30,900

$9,500 to $17,100

$9,600 to $13,800

- Implementation

: Allowance System®
! o Trans/Tracking
* A/S/IPPG

CEMS

Permuts

Subtotal:

« Con/Ren Energy

30

S0

30
S2.512

S0

$2,512

S$204 to S4006
S2to S8
S1to 82

$2,395

S68

$2,670 to $2,879

-S204 1o -S406
-S2 to -S8
-S110-S2

S117

-S68

-$158 to -$367

$21,612 to $33,412

$12,170 to $19,979

$9,442 to $13,433

| Total Costs/Savings

Total costs are present values of costs incurred in each year (with capital costs annualized at 7 percent per yeur)
discounted to 1992 at 3 percent per year. Annualized costs are computed using the tota: costs and a discount
rate of 3 percent per vear.

Ranges cover EPA Low Scenario and High Scenario.

[ncludes: Allowance Transactions/Tracking. Auctions;Sales/ [PP Guarantees. und Conservation/Renewable
Energy
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EXHIBIT ES-3b
INCREMENTAL ANNUALIZED COSTS AND COST SAVINGS

(1993 to 2019, in Millions of 1990 dollars)*

Costs ot SO,

Reductions without

Implementation
Regulations”

Costs of SO,
Reductions with
Implementation

Regulations®

Cost Savings

Provided by Imple-

mentation

Regulations”

| Cost of SO,
1 Reductions

$1,400 to $2,300

$700 to $1,300

$700 to 51,000

- Implementation

Allowance System*®
o Truns/Tracking
« AJS/IPPG
e Con/Ren Energy

CEMS

Permits

Subtotal:

S0

S0

30
S182.6

S0

$182.6

S14.8to0 $295
S0.1 to S0.6
S0.1
S174.1

$4.9

$194.0 to $209.2

S48 10 -529.5
-50.2 to -S0.6
-S0.1
-S8.5

-S4.9

-$11.5 to -$26.6

Total Costs/Savings

$1,583 to $2,483

$894 to $1,509

$689 to $973

? Annualized costs are computed using the total costs and a discount rate of 3 percent per year. Total costs are
present values of costs incurred in each year (with capital costs annualized at 7 percent per vear) discounted to

1992 at 3 percent per year.

Energy

Ranges cover EPA Low Scenario and High Scenario.
Includes: Allowance Transactions/Tracking, Auctions/Sales/ [PP Guarantees, and Conservation/Renewable
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s Impacts of the Acid Rain Program

EPA assessed the eftects of the Acid Rain Program trom tour ditferent perspectives: the
impacts of the costs and cost savings on the regulated community as a whole: on ditferent regions
of the country: on entities outside the regulated community: and on smaller entitics.

Nationwide Impacts on the Regulated Community

The annual Acid Rain Program costs. while large in absolute terms, are relatively small
compared to the roughly $200 billion annual costs of generating electricity.  As shown in Exhibit
ES-4. the average costs (on a "levelized” basis) of generating electricity rise 0.5 to 0.7 percent
under the absent regulations case tor 1995 under the high and low scenarios, respectively.
Average cost impacts tor 2000, 2005, and 2010 are greater as a consequence of Phase [1. but suli
less than two percent of total costs. As with any average, these average cost estimates take into
account utilities with more signiticant cost impacts (e.g.. as high as ten percent or more in a few
cases) along with many others that are largely unattected or experience cost reductions under the
absent regulations case.

The regulations provide cost reductions of less than a third ot one percent of total
generation costs in Phase I and generally less than one percent in Phase II. Savings of this
magnitude amount to between one-tfourth and two-thirds ot the costs in the absent regulations
case. depending on the year and the scenario.

The aggregate impact of these cost changes on the tinancial health (in terms ot net
income) of the electric utility industry is likely to be small. Because utility rates are tightly
regulated, cost increases are generally passed through to electricity consumers as price increases.
Costs tor pollution control costs in particular have almost always been considered a necessary cost
of power production, and so are especially likely to be passed through. The utilities’ margins are
therefore expected to be insulated to a certain extent from both cost increases and decreases.

EXHIBIT ES-4
AVERAGE NATIONWIDE PERCENTAGE CHANGE IN ELECTRICITY COSTS

(percent)
|| — 1
' COST SAVINGS OF
i COSTS OF ABSENT COSTS OF REGULATORY
REGULATIONS CASE REGULATORY CASE CASE

(incremental to pre-
statute case)

(incremental to pre-
statute case)

(incremental to absent
regulations case)

. Low High Low High Low High

Scenario Scenario Scenario Scenario Scenario  Scenario
| 1995 05 07 03 04 02 03
I 2000 13 19 0.5 08 08 Ll
| 2005 L4 17 Lo 1.2 04 05
l 2010 0.9 1.5 0.4 1.1 0.5 0.4
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In addition. because utilities are structured as regulated monopolies (as discussed in
Chapter 2), they are protected to a certain extent from losing customers to competitors with lower
rates. However. increasing deregulation of the industry and competition from independent power
and industrial cogeneration and selt-generation make this protection somewhat limited in certain
cases. Nonetheless, consumers’ responses to ievelized average U.S. price increases or decreases in
the range ot one-half to one percent may be considered insigniticant by the utilitics experiencing
these responses. Even higher rate increases on the order ot five to ten percent would probably
not substantially reduce consumer demand.

Cost changes cannot always be passed through entirely. however. because Public Utility
Commissions may disallow portions of the costs it it is determined that they were not prudently
incurred. For this reason, the regulations will reduce the utilities’ exposure to potential tinancial
difticulties by minimizing the increase in their costs. Further. the regulations will tend to reduce
impacts on utilities that arise from lags in the rate-setting process. Because cost increases are not
always quickly translated into price increases. they can sometimes hurt profitabilitv. By reducing
cost impacts; the regulations can minimize the ettects ot the lags in the rate-setting process.

Regional Impacts

The impacts discussed above are nationwide averages, and do not represent the impacts
faced by utilities tn any one state or region. Given the significant differences in fuel mixes across
regions and the differential etfects of SO, controls on power plants using different tuels, regional
impacts can be expected to vary widely.

Exhibit ES-5 shows the approximate percentage cost changes over the period 1995
through 2010 under the absent regulations and regulatory cases for the high scenario. The census
regions are listed in order of cost impacts. trom lowest to highest. In general, the regions with
the highest cost impacts are those with the most attected coal-fired capacity and greatest required
SO, reductions. While the savings provided by the implementation regulations do not follow
exactly the same pattern, the four regions with the lowest costs do appear to have lower savings.
Similarly, the tour regions with the highest cost impacts under the absent regulations case all have
relatively large savings under the regulatory case.
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EXHIBIT ES-5
Costs of Absent Regulations and Savings with Regulations as a Percentage of Generation Costs"

(percent)
i : N |
REGION® COSTS " SAVINGS
PACIFIC 0.2 ; 0.2 |
: | NEW ENGLAND | 0.5 0.2 5
| LOW COST. LOWER SOUTH | 0o ; . ,i
1 LOW SAVINGS - ATLANTIC : : - '!
MIDDLE g 0 |
| ATLANTIC | - |
: |
MOUNTAIN 1.3 2 0.8 1
| MODERATE COST. :
| HIGH SAVINGS WEST SOUTH ! L5 Ll
! CENTRAL ' '
f EAST SOUTH
; CENTRAL 2.0 0.7
E | WEST NORTH . 0
| HIGH COST. ' CENTRAL ' ! B
i G I
| HIGH SAVINGS EAST NORTH i, .
CENTRAL - '
UPPER SOUTH
ATLANTIC 2.4 0.5

Costs and savings were estimated by averaging estimates from 1995. 2000, 2005, and 2010 for the high scenario.
Regions listed in order of lowest costs to highest costs.

Secondary Effects

Title IV’s direct etfects reach only the nation’s electric generation industry. As previously
discussed, however, the utilities are not likely to absorb much of the impact of the Acid Rain
Program. Instead, the impacts are likely to be passed on to other sectors of the economy: electricity
consumers, the coal industry, railroads and other transportation providers, oil and gas producers, and
emissions control manutacturers.

The costs of emissions reductions are likely to be passed on through increased electricity rates.
The increased costs will have very small impacts on the typical consumer: electricity is a minor part
of household budgets, and the changes in electricity bills will be small even in percentage terms.
Consumption will drop marginally as prices rise and consumers respond to avoid some of the
increased costs. Reducing electricity usage will impose real, though small, costs on consumers, as they
spend more to purchase energy-efficient appliances, and make other electricity-saving choices.

The increased electricity rates attributable to acid rain compliance could have more signiticant
impacts on those industries that are unusually large consumers of electricity. such as steel and
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aluminum producers. though even in extreme cases total production costs for these industries will not
rise more than a tew percent. Cost savings provided by allowance trading will tend to mitigate
somewhat the negative eifects on industrial competitivencess and emplovment that might oceur in the
absent regulations case as a result of clectricity rate increases.

Neither the absent regulations case nor the regulatory case is likely to result in a significant
change in total consumption of coal tor electricity generation. Considerable changes in the tvpe of
coal consumed may take place: as consumption shifts from high to low sulfur coals. Because the
implementation regulations allow many utilitics to choose to avoid scrubbing it they switch to low
sultur coal. coal production losses in high sultur regions are likely to be higher in the regulatory case
than in the absent regulations case in 2005 and 2010.

Changes in regional coal production caused by the Acid Rain Program will atfect the railroad.
trucking. and barge transportation industrics as well as the coal industry. The total volume of rail and
barge shipments of coal is expected to increase under the absent regulations case. The regulations
will mitigate some of the increase in ton-miles hauled. Truck transportation of coal. on the other
hand. is expected to decline.

Some utilities that are currently burning oil are expected to switch to gas in order to reduce
SO, emissions (the SO, emission rate of natural gas is virtually zero). As a result, gas producers are
likely to experience increased demand (and may receive higher prices) at the expense of oil
producers.

The Acid Rain Program is cxpected to lead to increased retrofit scrubbing at coal-fired power
plants. The increase in retrofit scrubbing will. in turn, lead to increased revenues ftor scrubber
manufacturers, as well as increased revenues for limedimestone producers whose products are
commonly uscd in scrubbers. Because there will be less scrubbing under the regulatory case than the
absent regulations case, revenues and employment in the air pollution control industry will not
increase as much in the regulatory case.

Impacts on Small Entities

For purposes of assessing the impacts of the Acid Rain Program on smaller entities, EPA has
adopted the SBA definition that a "small" clectric power utility is one that generates a total of less
than 4 billion kilowatt-hours per year. Not all small utilities are atfected by the acid rain title ot
CAA. Utilities will be unatfected if (1) all of their units are exempt (e.g.. units using non-tossil
sources or existing simple gas turbines), or (2) they fall below statutory minimums for electric
generating capacity (ie., existing capacity below 25 MW). These unattected utilities were excluded
from the analysis of impacts on small entities: an attachment to this document covers impacts on
utilities with new units under 25 MW capacity.

After excluding utilities exempt from the provisions of CAA, EPA determined that about 105
ot the 241 Phase II aftected utilities (about 44 percent) are small. (No small utilities are affected
under Phase I). Collectively, atfected small utilitics accounted for about 5 percent of total 1988
electricity generation by affected utilities (i.e.. about 119 billion kilowatt-hours of electric power
generation during 1988).

Small utilities differ from large utilities in several important respects: (1) ownership: (2)

generation mix; and (3) cost ot achieving emissions reductions. It is more common for small utilities
to be operated by municipal governments than is the case for larger utilities: 60 percent (63 out of
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[05) ot the small utilities are run by municipal governments. while the comparable figure tor large
utilities is only four percent (5 out of 132). Smaller utilities are more likely to depend exclusivelv on
cither oil/gas or coal. rather than a combination ot oil/gas and coal at ditferent units: very small
utilitics are more dependent on oil and gas as opposed to coal. In addition. emissions tfrom smaller
power plants tend to be relatively costly to control. -

To examine the etfects on small entitics. EPA constructed six model small utilitics of varyving
tuel tvpe and size 1o represent most of the small utility population. To allow tor ditterences across
tuel tvpes. two of the model utilities burn coal: two burn oil: and two burn natural gas. The two coal-
tired utilities are relatively “dirty,” the two oil-tired utilities have moderate SO, emissions rates. and
the two gas-fired utilities have virtually no SO, emissions. EPA projected the most likely responses
ot these model utilities under the absent regulations case and the regulatory case. and used results
from the analysis of the industry as a whole to predict the cost impacts ot SO, reductions and the
implementation regulations on each model small utility.

EPA concluded that the Acid Rain Program would have very little impact on most small
entities. since they are either gas-tired (and therctore inherently low in emissions) or small enough
to quality to receive relatively large allocations of allowances. Some coal or oil-fired utilities that are
ineligible to receive additional allowances, however, might tace substantial increases in their costs (as
high as ten to twenty percent in extreme cases) under the absent regulations case.

The implementation regulations are likely to result in substantial reductions in the costs
imposed by the statute on small entities. As a percentage of the costs under the absent regulations
case. the savings provided by the regulations may be in the range ot 25 to 60 percent, which is similar
to the savings tor larger utilities. Absolute savings measured in average levelized cents per kwh. on
the other hand. will typically be greater for small utilities (0.13 to 0.68 cents per kwh) than tor larger
utilities (0.08 cents per kwh).

Virtually all of the impacts on small businesses are caused by statutory provisions of the Clean
Air Act. EPA is considering regulations that are intended to mitigate some of the burden on small
businesses. For new small utilities (i.e., less than or equal to 25 MW), EPA will grant an exemption
trom the requirements ot the Acid Rain Program if they can certify that they use very low sulfur fuel
(i.e.. less than .05 Ibs SO,/mmBtu) and that they have a utilization of less than 10 percent. EPA will
do this to minimize the burden on small entities and because the emissions trom small entities will
be negligible. The statutory provisions, however. restrict the amount of relief that can be provided.
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CHAPTER 1
INTRODUCTION

EPA has prepared this Regulatory Impact Analysis (RIA) to accompany the Agency's
proposed regulations tor the implementation ot Title [V of the Clean Air Act as amended (42 U.S.C.
7651 ¢t seq.), which imposes limits on emissions that cause acid rain. The RIA was developed in
accordance with Executive Order (EO) 12291, which requires federal agencies to assess the costs,
benetits. and impacts of all "major” regulations. Under EO 12291, a "major” regulation is defined as
one likely to result in any of the following effects:

i An annual ettect on the cconomy of $100 million or more:
. A major increase in prices for consumers:
. A major increase in costs to individual industries, geographic regions.

or tederal. state, or local government entities; or

. Significant adverse effects on competition, employment, productivity.
innovation, or on the ability of U.S.-based enterprises to compete with
toreign-based enterprises in domestic or export markets.

It a rule is determined to be major, the issuing agency must prepare an RIA and consider its
results (to the extent permitted by authorizing legislation).

EPA does not anticipate major increases in prices, costs, or other signiticant adverse. cttects
due to the proposed regulations for the implementation of Title IV. Instead, EPA expects that the
tlexibility provided by proposed regulations would result in a significant reduction in costs to the
economy, when compared to the costs of compliance with statutory emissions control requirements
in the absence of these regulations. Thus. EPA expects the proposed Title IV regulations to have
beneficial rather than harmful effects. Because the expected magnitude of the total costs of the Acid

Rain Program exceed $100 million per year, the proposed regulations are being treated as a major
rule for the purposes of EO 12291.

1.1 ACID RAIN REGULATIONS
1.1.1  History of Acid Rain Problem and Response

The acidification of natural atmospheric precipitation, commonly called "acid rain," is of
concern because of the potential adverse environmental impacts on natural ecosystems (including
aquatic life, wildlife, vegetation, forests, and agriculture), materials (such as metals, wood, paint. and
masonry), and general public health and welfare. In addition, the gaseous pollutants that are
suspected of promoting acid rain are also thought to be linked to certain other atmospheric problems,
such as local ozone buildup, suspended particulate matter, and reduced visibility.

Adverse etfects of acid rain were initially observed in the late 1970s. Increasing Congressional

interest led to the passage of the Acid Precipitation Act ot 1980 (Title VII of the Energy Security
Act of 1980, P.L. 96-294). This Act established an Interagency Task Force on Acid Precipitation.8
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which developed and implemented a comprehensive National Acid Precipitation Assessment Program
(NAPAP). This national program was designed to develop and progressively refine the scientitic
understanding of the causes and cftects ol acid rain.

It is generally belicved that three main precursor pollutants. sulfur dioxide (SO5j, nitrogen
oxides (NOy). and volatile organic compounds (VOC). are involved in the formation of acid rain.
While onlv dbout 40 percent of VOC emissions are of anthropogenic origin. the majority of SO, and
NO, cmissions are anthropogenic. For example. about 25 million tons of SO, are emitted annually
in lht. U.S. result from human activity (about 70 percent trom electricity generating power plants).
versus less than 300 thousand toas of annual natural SO, emissions. As for NO,. ot 22 million tons
cmitted annually in the U.S. only about 3 million tons per vear come from natural sources while
about seven million tons come tfrom power plants.

Concern over local environmental conditions led several states to pass legislation during the
[980s requiring curtailments or caps on statewide SO, (and. in some cases. NO,) emissions.
However. Congress and others felt that state laws would only be partially etfective in reducing the
impacts of acid rain. Furthermore, Canada became increasingly concerned with acid rain-related
etfects on its lakes and other ecosystems, which it attributed in part to sources in the United States.
Because of acid rain’s interregional (and international) nature. the debate over acid rain control
moved towards tederal acid rain legislation. As a result, during the 1980s. various bills and proposals
tor reducing SO, and NO, emissions were put forth in Congress.

1.1.2 Clean Air Act Amendments of 1990: Summary of Acid Rain Provisions

After more than a decade of clean air bills and proposals, President Bush signed the Clean
Air Act (CAA) Amendments of 1990 (P.L. 101-549) into law on November 1[5, 1990. The
Amendments include 11 separate titles that cover nonattainment (e.g.. ozone and carbon monoxide
problems), motor vehicles. air toxics. stratospheric ozone, and acid rain among other air pollution
issues. Title IV, the acid rain title. sets three major goals adopted trom the original Administration
proposal: (1) a reduction of SO, emissions of 10 million tons per ycar below the 1980 level by the
vear 2000: (2) approximately a two million ton reduction trom the 1980 level of NO, cmissions: and
(3) a national cap on SO, emissions beginning in the year 2000.

In meeting the goals ot a 10 million ton SO, reduction, cap on SO, emissions. and two million
ton NO, reduction. a two-phased program was developed. During Phase I (beginning in 1995) part
of the SO7 and NO, reductions are 1o be achieved through emissions reduction requirements at 110
of the largest. hlghest -emitting power plants. During Phase II. the SO, and NO, reduction g wals are
to be reached through more stringent requirements at virtually all fossil fuel utility units.! The
rationale for this two-phased program was to achieve some reductions promptly while alerting a broad
range of polluters to plan for a more significant reduction by 2000.

Perhaps the most important feature of the acid rain title is the allowance allocation and
trading provisions. These represent a significant departure trom more traditional "command and
control” regulation which sets emissions standards that must be met by each individual unit. The
program allocates emission “allowances.” which allow utilities to emit tons of SO, based on a national
target tor SO, reductions. Through the transter of these allowances trom one source to another in

A "unit” is an individual fossil-fuel burning device (either a turbine or a boiler) that drives an electrical generator.
By contrast. a power plant consists of one or more units at @ single site.
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a free market. the targeted reductions can be achieved in the most cost-cttective manner.

stated. the rules in this market are as tollows:

Each existing "atfected” (detined in Table A ot the Act tor Phase I)
unit is allocated and issued SO, allowances:

All units. including new units. must have enough allowances each vear
to cover actual emissions: and

Allowances may be bought. sold. and banked (saved) from year to
year.

Simply

The major acid rain provisions are presented in Exhibit -1 and brictly summarized below.

Phase [ SO, and NO, Requirements - In Phase [ (beginning 1/171995)

— SO, emission allowances are tradeable among atfected sources
across all states. Sources may also bank emission allowances
and use them in a later year.

- An additional 200,000 tons of allowances are allocated
annually during Phase [ to units in [llinois. Indiana and Ohio
(except for the three Department ot Energy (DOE) plants:
Clifty Creek, Kyger Creek, Joppa Steam) based on their pro
rata share of Phase I allowances.

— Units atfected in Phase I are required to install cost-etfective
NO, control technology.

Phase I Technology Allowances - Eligible Phase I extension units
using qualifying Phase I technology (i.e., 90 percent removal technolo-
gy) receive two-year "extension allowances" during 1995-96, and
additional allowances during 1997-99.

Phase II SO, and NO, Requirements - In Phase II (beginning
1/1/2000). almost all fossil fuel utility units that commenced operation
or will commence operation prior to the end of 1995 are provided
emission allowances, generally based on a 1.2 Ib SO,/mmBtu (or
lower) emission rate.

- SO, emission allowances are tradeable across the U.S. and
may be banked.

- New units coming on-line after December 31, 1992 and prior
to the end of 1995 whose construction did not commence by
December 31, 1990 are allocated emission allowances.
Otherwise they must obtain allowances to otfset their emis-
slons.
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EXHIBIT 1-1
Summary of Major Provisions of Acid Rain Title

Phase One

Phase Two

i Compliance
I Date:

1171995

1/1:2000

SO, Require-
ments

Allowances according to Table A of
the Clean Air Act.

| Most units "affected” except those granted

i emission allowances based on a i.2

: Ib/mmBtu SO, rate (or lower). New units
~ on-line after 1992 and prior to the end of

1995.

NO, Require-
ments

NO, controls required at Phase |
“affected” units.

NQ, controls required at all “atfected”
units.

1 Allowance Trad-
1 ing and Banking

* Intersiate trading of SO, allowances; '
; allowance banking permitted.

Interstate trading of SO, allowances: allow-
ance banking permitted.

Clean Coal/
Repowering

Financial incentives for clean coal
demonstration projects.

Four-vear deferral of requirements.

Phase [ Exten-
sion Allowances
for Technology

Extension allowances during 1995-
1996, and additional allowances
1997-1999. Total credits limited to
3.5 million tons allocated on a first-
come-first-served basis.

None

All Phase [ units must be equipped

| All Phase II units must be equipped with

| Monitoring I with continuous emissions monitors, | continuous emissions monitors, and must
g | and must submit data quarterly. | submit data quarterly.

| ; . ) !

I EPA will issue permits to own- : . I

| ¢ States with approved programs will issue
; er/operators of power plants re- i A :

| . . . | permits to owner/operators of new units
4 Permits quired to meet Phase [ SO, require-

ments and the NO, reduction re-
quirements.

required to have SO, emission allowances
and existing units 25 MW or greater.

Auctions, Direct
Sales and [PP
Written Guaran-
tees

EPA will offer limited numbers of
allowances through annual auctions
and direct sales; independent power
producers may qualify for guaran-
teed access to reserved allowances.

; EPA will offer limited numbers of allowanc-

es through annual auctions and direct sales.

Conservation
and Renewabie
Reserve

Up o 300,000 allowances awarded
10 utilities that reduce emissions

i through energy conservation or the
t use of renewable energy sources.

Up to 300,000 allowances awarded to utili-
ties that reduce emissions through energy
conservation or the use of renewable energy
sources.
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- NO, controls are required.

— Units repowering with “clean coal” technologies are granted
a deterral of up to 4 vears of Phase Two requirements during
which they receive extra "non-tradeable” allowances.

[n addition to these provisions, Title [V contains provisions tor

. Monitoring of emissions:

. Voluntary inclusions ("elections”) of unatfected sources (existing utility
units with less than 25 MW capacity, industrial boilers. and industrial
process sources).

. Extra allowances for energy conservation and renewable energy:

. Sales of allowances through auctions, direct sales, and written
guarantees tor new independent power producers (IPPs): and

° Permits and compliance plans.

1.1.3  Types of Costs, Cost Savings, and Benefits Anticipated

The acid rain statute will result in increased costs to those entities regulated under the Act
(t.e.. electric utilities and IPPs). These costs are in the form of (1) higher capital and operating costs
as pollution control equipment is installed to meet the SO, and NO, emissions reduction
requirements, and (2) higher fuel costs as sources shift to more expensive. lower sulfur tuels. In
addition to these direct costs, the statute is likely to resuit in shifts of production volume,
employment, and income from high sulfur to lower sulfur coal producers. as well as shifts to natural
gas producers, pipelines, and pollution control equipment manufacturers. The statute will also yield
environmental benetits: the mandated reductions in SO, and NO, emissions will result in less acid
rain and sulfate exposure, and better visibility and local air quality.

Under a traditional command-and-control approach to environmental management, Congress.
EPA, or a State regulatory agency would assign pollution control obligations that must be met by
cach source. This is generally accomplished by applying uniform emission limits or technology
requirements to all sources that belong to common industrial source categories (e.g., existing coal-fired
power plants). While considerable analysis may be carried out to ensure that it is feasible for the
sources In a given source category to meet the uniform requirements, the application of unitform
standards often results in substantial cost inefficiencies. Allowance trading regulations, and the other
implementation regulations (such as monitoring regulations) that make them possible would serve to
improve etficiency and reduce the costs of compliance while leaving intact the environmental benetits
intended by the statute.

The principle behind emissions allowance trading is straightforward. Instead of mandating
fixed unitorm emission reductions from each source, allowance trading permits the aggregate emission
reductions to be achieved from sources in the most economically efficient manner. Thus, those
sources that are relatively inexpensive to control can reduce emissions more than would be required
under uniform standards. The surplus allowances from these extra emission reductions can then be
traded to other sources that are more costly to control. allowing these latter sources to reduce
cmissions less than would be otherwise required, while still achieving the same level of aggregate
cmission reductions would be achieved.

The implementation regulations are expected to generate additional benetits in the long run
in the tform of improved pollution control technology. The ability to sell allowances generated by
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cmissions control techniques that bring emissions well below targets will create incentives tor rescarch
and development of new, more ettective emissions control technologies. In a uniform requirements
approach. utilities that have met their tonnage limits have no incentive to develop the ability to make
further cmissions reductions.  Under the implementation regulations, even those meeting their
tonnage limits have the incentive to develop cost-effective ways to cut emissions still more so they
can sell more allowances. In the long run. these incentives may result in technological advances that
make even tighter emissions standards teasible.

1.2 SCOPE OF THE REGULATORY IMPACT ANALYSIS

As discussed. the acid rain reduction provisions encompass an array ot requirements including
SO, and NO, reductions. and SO, allowance trading and tracking. This RIA is limited to a subsct
of these pmvmons Specitically. the tocus of the RIA is to evaluate the effects of a set of tour
classes of regulations. termed the "implementation regulations:”

. SO, allowance system (tracking and trading regulations):

. SO, monitoring regulations:

. Permits: and

. Auctions, direct sales. and IPP written guarantee rc:gulau'ons.2

Collectively. this set of implementation regulations establishes and implements the allowance
trading system. While the first element in the set provides directly for rules regarding how SO,
emission trades are to be ettectuated and recorded by EPA, the other elements are equally important
in that the trading system could not be operated without them. An accurate and reliable system tor
monitoring emissions is required to determine how many allowances have been generated or used by
individual units; a permit system ensures national consistency and accountability and makes the
entorcement of the allowance system possible: and a system of auctions and sales ofters assurances
that allowance market develops smoothly and equitably. Thus, the implementation regulations must
be viewed as a whole, and the costs and benetits associated with each separate part should be
considered to arise jointly from ali of them.

This section describes the tactors considered in determining the scope of the regulatory impact
analysis.

1.2.1  Consequences of SO, and NO, Reductions are Not Considered

The central purpose of Title IV of CAA is to achieve significant reductions in SO, and NO,
of ten million and two million tons per year, respectively. Achieving these reductions will entall
significant costs to the economy. Because these emissions reductions are required by the statute
itselt. independent of any EPA regulations, less emphasis is placed on the estimation of the costs of
these emissions reductions under the command-and-control regime than would be necessary in the
absence of the regulations. In keeping with the central purpose of EPA’s proposed regulations -- to
establish tradeable SO, emissions allowances and facilitate the development ot markets tor these

EPA’s analysis of the auctions, sales, and [PP guarantee programs are contained in a separate document: Economic
Analvsis of the Proposed Acid Rain Regulations tor Auctions. Direct Sales. and [PP Written Guarantees. Office

of Atmospheric and [ndoor Air Programs. Acid Rain Division, U.S. Environmental Protection Agency. April 26.
1991,
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allowances -- the tocus ot the RIA is on the economic cttects of the allowance trading svstem and
the related regulations necessary to the operation of the system.

Neither the costs nor the benetits of reductions in NO_ emissions. which are not included in
the allowance trading system. arc considered in this analysis.

1.2.2 Consideration of the Costs of the Implementation Regulations

The implementation regulations will bring with them both costs and cost savings. The costs
will be related directly to emissions monitoring, tracking the ownership ot allowances. ensuring that
an adequate source of allowances is available. and bringing buyers and sellers of allowances together.
The RIA. theretore. includes sections on the incremental costs of monitoring systems required under
a trading svstem: the transactions costs (both to EPA and the regulated community) associated with
actual allowance trades: costs of permits; and the costs to EPA and the regulated community of
allowance auctions. direct sales. and allowance guarantees. The analysis attempts in everv case to
separate the costs imposed by the regulations themselves trom costs that would have been borne
under the statute in the absence ot regulations.

1.23 Consideration of the Cost Savings of the Implementation Regulations

This RIA also considers the cost savings that will ensue when emissions sources that have high
control costs are able to shift some of the burden of emissions reduction to the sources with low
incremental control costs. The owners ot both sources will gain as a result ot a trade -- the allowance
buyer will pay less tor additional allowances than it would cost to increase its control effort. and the
allowance seller will receive more tor each allowance sold than the costs it incurs to generate the
allowance. These cost savings are expected to outweigh the costs associated with implementing the
regulations. Thus. the costs ot complying with the statute through the implementation regulations
are lower than the costs of complying with the statute in the absence of the implementation

1.2.4 Benefits

The regulations examined in the RIA are not expected to provide environmental benetits.
Rather, they are intended to lower the costs of reaching essentially the same levels of emissions as
required under the statute. For this reason. the RIA does not focus closely on the benetits ot
reducing emissions of pollutants related to acid rain. The benefits of reducing acid rain are discussed
qualitatively. however, to provide a point of comparison for the estimates of the total costs of the
regulations combined with the statutory reductions in emissions.

1.2.5 Implementation Options

This analysis assumes that a well-functioning market for allowances will develop. EPA is
exploring a number of implementation issues, however, that will affect how well this market pertorms.
Two issues are related to the administration of the allowance trading and tracking system: serialization
(i.e.. numbering) of allowances; and an end-of-the-year "truing-up" period. Four issues relate to
permits: bonus allowances for Phase I extension: reduced utilization/load shifting in Phase I:
certification of designated representatives; and permit revisions. Finally, five issues involve
monitoring: hourly versus daily data tor quarterly reporting; incentive approaches tfor monitoring
accuracy: incentive approaches for missing data: alternatives to SO,, NO,, and flow monitors for gas
and oil units: and tlow monitor requirements. These issues have not been treated in this RIA
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because of the ditficulty of assigning dollar values to them. The advantages and disadvantages of the
options relating to these issues are, however, discussed at length in the preamble to the implementa-
tion regulations.

1.3 ORGANIZATION OF THE REPORT
The remainder of the RIA is divided into tive chapters:

Chapter 2 describes the community that would be subject to the regulations. The
chapter investigates the number of tirms in the community, tirm size distributions.
demand conditions, and recent trends atfecting the regulated community.

Chapter 3 outlines the baselines used for the comparisons made in the analysis. In
addition to a review of the time-frame considered in the RIA, this chapter introduces
both pre-statute and absent regulations baselines. In addition. this chapter discusses
issues related to the types of costs analyzed in the report.

Chapter 4 presents and compares the costs under the regulations to costs under the
baseline cases (pre-statute and absent regulations). The chapter also breaks down the
cost of regulatory implementation to both the EPA and the regulated community.

Chapter 5 provides the economic ettects of the regulations on utilities and indepen-
dent power producers and then discusses the regional impacts of the regulations. The
chapter emphasizes the potential impacts on small power producers and explores the
potential for mitigating any negative impacts.

Chapter 6 present a qualitative description of the expected environmental benefits of
the statutory reductions in acid-rain-related emissions.

The appendices to the report provides a detailed description of the methodologies and
computations used to develop estimates of costs and cost savings. Finally, the attachment describes
the impacts of continuous emission monitoring system requirements on new small electric power
generating units (i.e., those with a capacity of less than 25 MW).
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CHAPTER 2
CHARACTERIZATION OF THE REGULATED COMMUNITY

This chapter provides background intormation on the industries that will be attected by Title
IV of the Clean Air Act (CAA) Amendments of 1990, Title IV, designed to control nationwide
emissions of sultur dioxide and other acid rain precursors. applies to "utility units.” which are detined
to include units that serve a generator producing electricity tor sale or that did so in 1985. Entities
owning "utility units” generally belong cither to:

. The electric utility industry (which inctudes investor-owned utilities and
publicly-owned utility entities such as municipal systems and federal power
entities like the Tennessee Valley Authority). The utility industry currently
accounts tor the vast majority of the generation capacity in the US. A
substantial portion of this utilitv capacity is atfected either by Phase [ or Phase
IT of the CAA Amendments: or

. The non-utility generation industry (which includes qualifying facilities (QFs)
under the Public Utility Regulatory Policies Act (PURPA) and other non-
utility power producers called independent power producers (IPPs)). Existing
non-utility generators are largely unaffected by Title IV because they are
mostly exempt under provisions of the Amendments. However, as Exhibits
2-1 and 2-2 indicate, the non-utility sector is building much of the new
generating capacity now under construction and is likely to continue to do so.
Most tuture non-utility capacity commencing commercial operation on or after
November 15, 1990 is subject to Title IV provisions.

This chapter is divided into two major sections that focus on the two industries respectively.
Each section provides an overview (with definitions) of the industry structure. the economic
regulations that apply to the industry sector. and the impact of Title IV on the industry. In addition.
each section describes the current and projected demands for the industry’s output and. therefore,
its potential growth. The section on the electric utility industry also describes the variation in power
costs and potential competition. Background on other atfected industries is presented in Appendix
2A.

2.1 THE U.S. ELECTRIC UTILITY INDUSTRY

Companies comprising the U.S. electric utility industry (SIC code 4911) differ significantly in
terms of institutional and regulatory arrangements, size, power plant types, fuel consumption, and
power supply cost structure. These companies are currently highly regulated at both the state and
federal levels, which protects them from open competition. However. the regulatory climate is
gradually changing, with a shift toward less regulation and more competition.
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EXHIBIT 2-1

U.S. Installed Generating Capacity by Industry Type

i (Gigawatts)
; 1979 1986 1987 1988
f | i i
; ; i
| Total US. Eleare Utity 398 | 710 T 724
Industry i | :
| !
¢ Investor Owned Utilities 404 | 546 | 333 ; 338
i Municipals. Cooperatives. ! | j ;
i Federal. and Public Power | 134 164 165 ; 166 |
é i ’ |
! f ' | ; ]
. Total Non-Crenerating i 18 ! 25 ’ 30 ‘ 34 |
Industry i ! '
i i
e
Source: 1988 Capacity and Generauon of Non-Utility Sources of Energy.” Edison Electric Institute. April.

Note:

1990.

I gigawatt equals 1000 megawatts or | miilion kilowatts.

EXHIBIT 2-2

1988-2000
(Gigawatts)

Projected Additions to Electric Generation Capacity,

Bl

TOTAL

Electric Utility Industry 48 to 98
Non-Utility Generating Industry
-Qualifying Facilities Under PURPA 16 to 30
-Independent Power Producers 25 to 50

39 to 178

Base Case Assumptions and Forecasts

i Source: ICF Analysis. based upon EPA’s High Base Case anc Low
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2.1.1 Overview of Industry Structure

The electric utility industry is composed of about 3.000 companies. There are tour principal
types of utlities:

. Investor Owned Utilities (IOUs) - The approximatelv 206 IOUs
represent about seven percent of the total number of companies in
the electric utility industry; however. they account tor about three-
quarters of the total electricity generated in the U.S. These compa-
nies own a similar share of total generation capacity. Part of this
concentration is explained by the large economies of scale in genera-
tion and transmission of clectricity.

. Municipally Owned Utilities - The 1,810 municipally owned electric
utilities are generally very small in terms of generation and sales. and
often own one or no power plants: however, there are some important
exceptions. such as the Los Angeles Department of Water and Power.
the City of San Antonio. and the Jacksonville Electric Authority.

. Rural Electric Cooperatives - Most of the 933 rural electric coopera-
tives, established to help electrify rural areas where transmission and
distribution costs were high. are small and have no generating
capacity. A few cooperatives also have generating capacity, but these
cooperatives are usually owned by smaller distribution-only coopera-
tives. Both types of cooperatives are subsidized by the federal
government.

. Federal Public Power Districts (Including TVA) - Most of the 77
federally owned utilities are primarily involved in flood control;
electricity is a by-product of river flow control. Hence, most of their
capacity is hydroelectric powerplants although there are some notable
exceptions, especially the Tennessee Valley Authority (TVA), which
is the nation’s largest consumer of coal. These utilities usually sell
their power wholesale to municipalities and other companies.

2.1.2 Utility Regulation

Most U.S. electric utilities have monopolies (known as franchises) provided by state or local
authorities and are the only supplier of electric power within their service territories. In exchange
for the advantages conferred by the franchise, the utility subjects its rates to regulation by state
authorities and undertakes to serve the public’s demand for power.

Rates tor I0Us, which operate for protit, are theoretically set to allow them to recover all
of their costs so long as these costs were "prudently incurred." The costs that may be recovered
include non-capital cost items (e.g.. fuel. O&M, and administration), and the costs of capital
investments including a reasonable profit (or "rate of return") on invested capital. This rate-making
arrangement is known as "rate of return” or "cost-of-service" regulation.

Although the "cost-of-service” model of rate regulation is straightforward in concept, its
implementation in recent years has been complicated by disputes between utilities and their
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ratepayers.  For instance, substantial amounts of new nuclear and coal capacity came on-line in the
late 1970s and carly 1980s. cven as electricity demand was slowing. Some of these plants were
completed at costs that substantially exceeded carlier estimates. The "prudence” of incurring these
costs was challenged in many jurisdictions. and regulators in many cases disallowed substantial
portions ot the costs incurred.  As another example. though many jurisdictions have a more or less
automatic pass-through ot changing fuel costs. some jurisdictions have challenged the prudence of
utilitics that entered into long-term fuel contracts which turned out in hindsight not to benetit
ratepavers. : 4

Federal authorities also regulate clectric utility companies.  Federal regulation is primarily
conducted by the Federal Energy Regulatory Commission (FERC) under the authority of the Federal
Power Act (FPA) and is limited to (1) wholesale transactions. and (2) interstate transactions. Along
with industry groups and local authorities, FERC shares responsibility for the regulation of the
¢lectricity transmission grid system, which covers practically the entire U.S. and Canada. In addition,
the Securities and Exchange Commission (SEC) entorces the Pubtic Utilities Holding Company Act
(PUHCA). enacted in 1933, which segregates and protects utility tinances from other corporate
ventures.

2.1.3 Regulated Segments of the Industry Under the 1990 CAA Amendments

Title IV of the CAA Amendments atfects only tossil-fuel burning "utility units:" hydroelectric
and nuclear plants are not affected. In addition. the CAA Amendments provide an exemption for
existing natural gas-tired turbines. As Exhibit 2-3 indicates. units owned by 61 different utilities. with
a total installed capacity ot 88,977 MW, are atfected in Phase [. A majority of these plants, over 84
percent of installed capacity, are investor owned. Phase II atfects units owned by 239 ditterent
utilities representing 471,445 MW of capacity. In Phase II. the 35 largest utilities. all but three of
which are IOU’s, account tor over half of this capacity. The Phase II data in Exhibit 2-3 include
Phase I atfected units, all of which are also affected under Phase II.

2.1.4 Power Costs and Competition

Restrictions on SO, emissions under Title [V will have a significant impact on tuel-type and
capital decisions for new powerplants. Decision-makers will have to consider projected tuel costs in
conjunction with the related capital costs for the chosen fuel type. Presently, gas-tired combined
cycle capacity requires the lowest capital investment of any baseload generation plant and, since gas
prices are also relatively low, is the preferred type of new power. However. in the longer run (by the
vear 2000 and after), gas prices are expected to increase significantly and greater numbers of new coal
plants are expected to be constructed.

Most electricity currently generated in the U.S. is produced at coal-fired powerplants (sce
Exhibit 2-4). In 1990, the breakdown of the 2,772 billion KWH ot U.S. generation by tuel type was
as tollows:

. 56% coal-fired generation;

. 13% oil/gas-tired generation:
. 20% nuclear generation; and
. 11% hydro/other generation.
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Characterization of Affected Existing Utility-Owned Units

\ EXHIBIT 2-3
|
|
i

Phase [ Phase II ]
i Type of Ownership : } ] ] :
t . | - #of ;i #of Capacity | # of # of Capacity
. Utilities ; Units ' (GW) || Utilities | Units (GW)
| | | | |
. . _ | i
i Federal and Public Power | ‘ : |
Entities. State and District 1 i 26 9 13 e . 32 |
Systems { ]
; | |
1 Cooperative Systems ; 5 15 4 27 89 ’ 23 _
| | | |
[nvestor-Owned Systems 52 216 75 132 1.517 | 392
i f
Municipal Systems 3 } 4 1 67 183 24
| —— —
| | '
TOTALS 61 P26l 89 239 1,905 471
i Source: National Allowance Data Base Version 1.0 and [CF Analysis of the Clean Air Act Amendment of
; 1990.
4

Actual and potential differences in variable generation costs are greatest between regions
relying on oil and gas and regions relying on coal. For example, coal-fueled electricity production
costs in Wyoming and North Dakota are as low as one cent per kilowatt-hour, whereas in Florida,
where oil-fuel generation, at $20 per barrel. constitutes a large share of total capacity. electricity
production costs are about three cents per kilowatt-hour. Oil and gas fueled generation are also the
dominant capacity sources in other regions of the country, including New England. Texas. and the
Pacific. The regional mix in fuel use has important implications for regional SO, emissions. acid rain
control costs, and rate impacts.



While utilities currently provide over 93 percent of the power generated in the U.S.. they face
some competition because ol alternatives available to their customers. including:

. Self-Generation - Large companies have self-generation  or
cogeneration options which may be cheaper than purchasing electricity
trom utilities:

. Alternative Fuels - Customers have a choice between gasjoil and
electric:

. Relocation - Customers can relocate to areas of lower power cost: and

. Wholesale Purchases - Large customers. such as municipalities or

other utilities. may switch power purchases to other nearby utilities.
2.1.5 Demand for Industry Output

Electric utility decisions about tuture capacity additions have been complicated by increasing
uncertainty regarding electricity demand growth. As Exhibit 2-5 indicates. three major sectors
dominate energy demand: residential, commercial, and industrial. Prior to the 1973 OPEC oll price
rise, electricity demand had been steadily growing at very high rates of about 5-7 percent per vear
(see Exhibit 2-6). This rate of growth in demand decreased in the mid-1970s. In recent vears.
however. electricity demand has begun to increase again at about the rate ot GNP, or about 2.5-4.5
percent per year.

Although utilities are monopolies. their customers are still sensitive to rate increases and may
cut back on their demand. With an increase in the competitiveness in electricity generation. large
customers may also be able to respond to increased electricity rates by purchasing power trom a utility
other than the tranchised utility.
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EXHIBIT 2-4
U.S. ELECTRIC UTILITY GENERATION BY FUEL TYPE

HISTORICAL AND PROJECTED
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EIA/Monthly Energy Review 10/89, ICF CEUM Proj

SOURCE
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EXHIBIT 2-5
.S. Energy Demand by Sector - 1989

Residential
34.4%

Commercial
27.4%

Other 3.6%

Source: Edison Electric Institute Statistical Yearbook 1988
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EXHIBIT 2-6
U.S. ELECTRIC UTILITY ELECTRICITY
DEMAND GROWTH
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Source: EPA High and Low Base Case Forecasts. See Chapter 3 for more detail.



2.1.6 Recent Changes Affecting the Industry

Over the last decade, many utilities experienced serious tinancial problems associaied with the
inability to fully recover their costs. especiallv capital costs.  Several factors contributed to these
problems including intlation. higher tinancing costs. increased costs and cost overruns {or new
powcerplants, unexpectedly sluggish demand growth, and excess generation capacity. These factors
put a great strain on traditional cost-of-service ratemaking. as utilities realized that the long-held
presumption of being able to recover all prudently incurred costs did not guarantee adequate tinancial
returns. Many utilities argue that under the present system. cost-of-service regulation means that a
utility earns no more than its regulated rate of return at best. and could earn significantly less under
adverse circumstances.  Regulators and other industry observers concede that traditional cost-of-
service regulations do not appear to provide utilities with the correct incentives to lower costs and
be innovative in providing service.

A parallel and distinct development atfecting the utility industry was the enactment in 1978
of the Public Utility Regulatory Policies Act (PURPA). PURPA helped open the way tor non-utility
power producers and cogenerators to supply power to the public by requiring utilities to purchase
cogenerated and other categories of power. PURPA set prices tor the power supplied by the non-
utilities at the utilities’ "avoided cost,” which is the amount of money it would have cost the utility to
have produced the power themselves. The response to PURPA has been large and by 1988 over
seven percent of U.S. electricity generation was supplied by non-utility producers. The PURPA
experience has. in turn. set the stage tor the establishment of an independent power industry. which
is discussed in Section 2.2 below.

Finally. in addition to the Clean Air Act Amendments of 1990, other regulatory initiatives are
likely to aftect the industry in the future. For exampie. heightened concern over global warming may
lead to restrictions on greenhouse gas emissions, which would atfect utility investment decisions.

2.2 THE NON-UTILITY GENERATION INDUSTRY!

A significant quantity of electric generation capacity owned and operated by private
developers. rather than by the regulated utilities, has come on line over the last decade. These "non-
utility" generators, which are comprised of two classes of power producers, qualifying tacilities (QFs)
and Independent Power Producers (IPPs), have already established themselves as important Players
in the power generation industry and are likely to play an increased role through the 1990s.”

The term "non-utility" industry is used to identify electric generating units that are owned by parties other than
traditional utilities. As discussed in this section, a substantial number of the electric generating units that are part
of the "non-utility” industry could be treated as "utility units” pursuant to the CAA Amendments of 1990 and subject
to Tide-[V.

‘v

The industry includes plants that produce electricity entirely for on-site use (so-called "self-generators”). New plants.
designed tor on-site uses. will likely seek to get certified as QFs under PURPA. to the extent they meet the tests
laid down for certitication. This is because, as QFs, they will be legally entitled to receive non-discriminatory back-
up service. There are, however, existing industrial generating plants that do not meet the tests of u QF.
Furthermoare. 1t is possible that some additional capacity of this type may be built by industry. [n any event. cupacity
dedicated entirely to on-site use in not subject to Title V.
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2.2.1 Overview of Industry Structure

The non-utility generation industry is a rclatively young industry characterized by a large
number of companies. including many small companies (in terms of revenues and number oi
cmplovees).  The industry grew steadily in the 1980s and most observers expect this growth to
continue in the 1990s. This industry attracted a large number of companies that have expericnce in
one or more aspects of the power generation business. The industrv now includes equipment
vendors. clectric utility subsidiaries. railroad companies. engineering and construction companies. and
developers. A large number ot electric utility subsidiaries are also active in developing a range of
new projects.

As Exhibits 2-7 and 2-8 indicate. total non-utility capacity was estimated at about 34.000 MW
in 1989. The total amount of generation trom this capacity was about 199 billion KWH. or scven
percent of total U.S. utility generation. However. electricity sales to the clectric utilities account tor
about 89 billion KWH or 3.1 percent of total utility generation. The remaining electrical cnergy
generated by the non-utility industry was used to meet on-site electrical needs.

PURPA created a special class of power producers called "Qualitving Facilities” (QFs). Some
QFs are qualitying cogenerators (QF-Cogenerators) which produce both electricity and usetul thermal
cnergy in the same process. The remaining QFs are qualifying small power producers (QF-SPPs).
which are below a certain size and lueled by renewable energy (including solar. hydropower, wind.
or biomass) or waste fuels such as petroleum coke or used tires.> QFs sell considerable amounts
of their power to electric utilities.

In recent years, FERC, which is responsible for implementing both PURPA and the FPA, has
allowed power producers that do not meet the tests laid down tor QFs to be exempt trom cost-of-
service regulation provided that the price they obtain for power sales is "market-based”. Such non-QF
power producers are commonly referred to as "independent power producers (IPPs)."4

Cogenerators (QF-Cogenerators): These are facilities which sequentially use energy. usually
producing electric power and some torm of usetul thermal output such as steam. Thermal output
from a cogenerator must be at least 5 percent of total energy output for the plant to receive QF
status. In addition, oil- or gas-fired cogenerators effectively are required to meet various system
configuration, heat utilization and efficiency standards.

Small Power Producers (QF-SPP): These are facilities which produce less than 80 MW of
electric power primarily through the use of biomass, waste materials, geothermal energy or renewable
resources such as wind, solar and hydroelectric resources. Although many benetits accruing to QFs
are available to all QF-SPPs, the benetits of exemption from cost-of-service regulation under the
FPA. as well as the exemption from PUHCA and certain State regulations were not available until
recently to QF-SPPs that were larger than 30 MW except in cases where they were fueled by biomass

Congress enacted legistation in 1990 that will effectively lift the size limitation for QF-SPPs whose construction
commences during the 1990s.

Note that currently IPPs represent a class of producers approved by FERC on a case-by-case basis. However,
legislative proposals currently being considered both within the Administration and Congress would, by law. create
a class of power producers called “exempt wholesale generators "that would enjoy at least some benefits similar to
those enjoyed by QFs. without having to meet the operating or size constraints applicable to such QFs. Note that
the CAA Amendments do contain a definition of IPP, but that definition is simply for the purpose of identitving
“grandfathered” [PPs.
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or geothermal.  Legislation enacted in 1990 may cttectively remove the size limitation of QF-SPPs
for solar. wind. waste. or geothermal units commencing construction during a certain time window
in the 1990s and make these QF-SPPs eligible for all benetits open to QF-Cogencrators.

Independent Power Producers (IPPs): [PPs are a refatively new class of non-utility generators
whose purpose is primarily to generate power tor sale to utilities (i.e.. at wholesale). In ¢lectric
market parlance. an [PP facility is one which. unlike most PURPA-QFs. is subject to rate regulation
under the FPA. but intends to obtain an order trom FERC cffectively stating that FERC (inds the
[PP’s rates to be just and reasonable under the FPA. Generally, FERC. in making this tinding, will
rely on a showing that the rates are "market-based” rather than cost-based. Therefore. the rates for
[PPs arc generally not determined in accordance with traditional rate-based. cost-of-service regulation.
Under the CAA Amendments of 1990, IPP units are specifically defined as tacilities which arc used
for the generation of electric energy. 80 percent or more of which is sold at wholesale: are non-
recourse project-tinanced: and do not generate electric cnergy sold to any attiliate of the tacilitv's
owner or operator which could provide it with allowances. Thus, IPPs as understood in clectric
market parlance could also be IPPs under the CAA Amendments of 1990. Note. however. that
certain attiliate entities could be viewed as IPPs in electric market parlance. but not be IPPs under
the CAA Amendments of 1990. Moreover. there is a possibility that the current Congress will enact
legislation as part of the National Energy Strategy (NES) that will define IPPs (or an equivalent such
as exempt wholesale generators (EWG)) more precisely from an electric market perspective.

Fossil Fuels: Fossil fuels are not explicitly defined in the CAA Amendments. The term
usually reters to petroleum, natural gas and coal. However, there is some ambiguity as to whether
certain waste fuels such as bituminous coal wastes, retinery ott-gases. or tires will be treated as tossil
fuels tor the purpose of the CAA Amendments’.

The average size ot a QF-Cogenerator is about 20 to 30 MW based on electric output. Gas-
tired cogeneration projects. which collectively account tor over 50 percent of total QF-Cogeneration
capacity, average about 15 to 25 MW, while coal-based cogenerators average 50 to 70 MW based on
clectric output. Some coal and gas-tired QF-Cogenerators, however, are substantially larger than this
average. with capacities exceeding 150 MW. Qualitying Facilities-Small Power Producers tend to be
somewhat smaller than cogenerators, averaging about 5 to 20 MW in size. Note. however. that while
there were 3.517 non-utility projects on line at the end ot 1988, the 69 largest projects (over 100
MW) accounted tor over 40 percent of the non-utility generation capacity (see Exhibit 2-7).

As Exhibit 2-8 shows, plants burning natural gas, coal, and biomass are the most common
types of non-utility generators, collectively accounting for almost three-fourths ot all non-utility
capacity. Projects burning waste products also provide substantial capacity, as do plants utilizing
hydro and wind resources.

2.2.2 Regulatien of QFs and {PPs

Under PURPA., QFs enjoy benefits that enable them either to produce their own power tor
on-site needs or to sell back to the grid (or both). Specifically.

. It a QF produces power tor use on-site (usually by construction of a
cogeneration plant at an industrial site). it is eligible to receive back-
up electric service at non-discriminatory rates.

Note that under FER(C’s implementation of PURPA, these fuels arc treated as waste materials.
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. If a QF sells clectricity to the grid. the utility is obligated to purchase
such power at its avoided cost or at a mutually acceptable negotiated
rate.

. Even if QFs scll their power to the grid. they are not treated like
other utilities. First. unlike traditional utilities. QFs are not subject to
cost-of-service regulation.  Sccond. most QFs are exempt trom

PUHCA.
EXHIBIT 2-7
Non-Utility Capacity by Project Size,
i by Census Division
? at December 31, 1988
| Project Size Total Number of ~ Total Capacity i
q (Megawatts) : Projects : |
| Lessthan 1.0 | 2,037 339.1
| 1.0 t0 99 868 3.247.2
10.0 to 49.9 455 10,668.0
50.0 to 99.9 ! 88 5,988.2
100.0 and over : 69 13.499.4
JnnsasmAm i MASMasMMessssessees
TOTAL | 3.517 33,7419

Source: 1988 Capacity and Generation of Non-Utility Sources of Energy," Edison Electric Institute. April 1990.
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EXHIBIT 2-8
Non-Utility Capacity by Primary Energy Source, by
Census Division

at December 31, 1988
I Primary Energy Source ' Total Capacity
Coal | 5.602.2
: Oil | 955.1 ‘
| Gas 12.486. 1
. Biomass : 6.642.3 1
Waste 3.155.9 fi
Hydro 1.860.3 :
Wind 1.893.0
Solar 2975
Geothermal 624.2
Other 225.2
TOTAL 33.741.9 !

Source: 1988 Capacity and Generation of Non-Utitity Sources of Energy,” Edison Electric [nstitute. April 1990.

2.2.3 Regulated Segments of the Industry Under the 1990 CAA

Exhibit 2-9 shows the sub-sectors of the IPP and QF market regulated under the CAA
Amendments. QFs currently in commercial operation are not regulated under the Act. IPPs are not
regulated if they have already entered into a power sales agreement with a utility, received a letter
of intent from a utility to enter into a power sales agreement, or won a competitive bid at the time
of the Act’s enactment.

All future IPPs and QFs that burn fossil tuels are subject to the Act’s provisions. However,
cogenerators with less than 25 MW capacity, or those that sell less than one third of the power they
generate to the grid, are not affected by the CAA Amendments, regardless of the type of tuel they
burn. New renewable energy QFs might create allowances for utilities that purchase their power.

Exhibit 2-10 presents a "representative” estimate of the relative size of different segments that
would be atfected by the CAA Amendments. These estimates depend on the fundamentals driving
the electricity market such as load growth, tuel prices, and utility behavior with respect to acquiring
new capacity. The numbers in Exhibit 2-10, therefore, simply place in perspective the relative sizes



of the ditferent segments.® From the perspective of this RIA, the main purchasers of allowances
will be new, coal-fired IPPs and perhaps a subset of waste-lired QF-SPPs it EPA determines they are
aftected.

2.2.4 Demand for Industry Outputs

The demand tor new QF and [PP capacity will depend largely on electriciiy market
developments. As Exhibit 2-11 shows. in each of the time periods 1988-1995 and 1995-2000. between
20 and 45 GW of QFAPP capacity is projected to be brought on-line.

The ranges for projected QF/APP additions are heavily dependent on electricity load growth.
The higher levels of new QF/IPP capacity correspond to higher load growth. while the lower levels
are based on lower load growth.

The economics of large QF-cogeneration and IPP projects undertaken to sell power to an
clectric utility depend strongly on electric market conditions.  As discussed in Section 2.1 on the
clectric utility industry, there is uncertainty over the tuture demand for clectricity. On the supply
side. there is some hesitation on the part of electric utilities to commit to building large. rate-based
plants in the tace of uncertain demand and a still-evolving regulatory regime. Thus, the proportion
of new electric capacity that will be IPP (as distinct trom traditional rate-based) is uncertain. (Exhibit
2-10 provides a perspective on the need tor new capacity over the 1990-2000 time trame and the
extent to which IPPs and QFs might contribute to meeting that need. Such estimates are very
dependent on scenario-specitic assumptions).

The proportion of [PP and rate-based capacity shown in Exhibit 2-10 represents a rough estimate based on the
limited expericnce with [PPs.
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EXHIBIT 2-9
PURPA-QF and IPP Plants Affec_ted by Title [V

Category Status Subcategories ‘ Affected?

Existing" No
i i} Burns non-tossil tuel No
i QF-Cogencrators Future Lii) Sell <25 MW capacity or
: f : less than V5 of total capacity No
] _ to grid. -
| i) All other Yes |
1 . | -
f ‘ Existing® ! No
QF-SPP ‘ i) Burns non-fossil fuel | No
; ; Future - 5
i i) Burns fossil fuels Yes
. Substantially
: i Committed as of No
i 11/15/90° ' : :
IPP 151 |
i . i) Burns non-tossil fuels No

uture
ii) Burns fossil fuels Yes !

Retfers to both plants in commercial operation and those for which substantial commit-

ments have been made as of November 15, 1990.

[t is conceivable that certain QF-SPPs that burn fuels treated as "waste tuels” under T
PURPA could be treated as fossil fuel units under the CAA Amendments of 1990.

Plants burning coal wastes or petroleum coke are examples.

[PPs in commercial operation as ot November 15, 1990 and making substantial sales to
the grid are subject to Title [V. As a practical matter, the amount of such capacity is

smalil.
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EXHIBIT 2-10

Representative Size of the Affected PURPA-QF and IPP Population Relative to the
Total Changes in Capacity

Estimated 1988 to 2000 Changes in Capacity

_ (GW)
! Segment . " : i
~ Traditional Rate- PP Total
. Based Units® ! ;
RATE-BASED OR IPP UNITS
{ Primarily Gas-Fired Simple Cycle | |
| and Combined Cycle Systems 44 10 77 i 221038 66 to 115
Coal-Fired Systems (conventional
and fluidized bed) 4 to 21 3to 12 7t033
BN ARt SRRSO
TOTAL (Rate-Based and IPP 48 to 98 251050 | T3to 148
|
| PURPA QF |
|
Gas-Fired Systems 80to 14
Coal-Fired Systems 3006 |
' Oil-Fired Systems | 0.5 to 0.9
| Biomass -- Resource Recovery -
Svstems ’ 1.3to24 -
y N/A
I Biomass -- Wood; Agricultural LtolsS i
Waste-Fired Systems (e.g., anthra- -
. . 1.6 to 3.0
cite culm. petroleum coke: tires)
Renew‘ables (e.g.. hydro, geother- 12 022
mal, wind. and solar)

1

1o

how investors perceive such behavior.

The estimates presented here are properly treated as a "representative” of future circumstances.
They are based upon the EPA’s High Base Case and Low Base Case.

The proportion of required new capacity that will get buiit as [PP capacity somewhat uncertain. It |
depends in large part on how regulators behave in the future with respect to cost-recovery, and '
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EXHIBIT 2-11
Projected Demand for Non-Utility Capacity

Required Total New . Projected QF/IPP

| Time Period - Utility Sales Growth I Electric Capacity Capacity Additions
f | ' | Additions (GW) (GW)
l
| 198810 1995 2.4 10 2.8% 39 10 74 21 10 37
| 1995 t0 2000 211028% | 50 to 104 ; 20 10 43
2000 to 2005 1.7 to 2.3% 6310 114 24 10 47 |
Total 1990 to 2005 152 to 292 65 to 127 |
' —

i Source: ICF analysis based upon EPA High Base und Low Base cases.

2.2.5 Future Trends

In the 1980s, state and federal regulators implemented policies designed to encourage
cogeneration. In recent years, however, regulators have shifted their emphasis from "providing
encouragement” to QFs to the "competitive procurement of electric supplies.” It is in this context
that IPPs have been approved on a case-by-case basis. In general, regulators at the federal and state
levels have been receptive to the idea of allowing all non-utility suppliers to be essentially tfree from
cost-of-service regulation, so long as their power sales rates are market-based (as. tor instance, when
prices are determined through a competitive bidding process).

These recent trends portend several major developments in the QF/IPP sector:

. [t is reasonable to expect that a considerable proportion of future
electric capacity will be IPP capacity, tree from cost-of-service
regulation. In addition. Congressional action to remove some of the
regulatory hurdles taced by IPPs (¢.g. exemption trom PUHCA
jurisdiction) could increase IPP penetration even more.’ In fact, if
the establishment of affiliate IPPs is made easier by reducing their
regulatory burdens, it is conceivable that some utilities may elect not

As noted previousiy, these [PPs may eventually be called "exempt wholesale generators”.
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to build any new facilitics under cost-ot-service regulation. Under
such a scenario. IPPs (as a proportion of total builds) could exceed
the Table 2-7 estimates substantially.

. PURPA-QFs will likely continue to exist. but will face incréasing
competition from [PPs. In some jurisdictions. certain classes of QFs
may be allowed to obtain long-term power sales contracts outside ot
competitive bidding. For example. all QFs below some size range may
be made eligible for such treatment.

. Measured in terms of market penetration, gas-tired cogeneration
systems have tared well in the PURPA-QF market because of
relatively low capital costs and the availability ot attractively priced gas
supplies. There is also a view that the attractiveness of gas-tired
systems in the 25 to 75 MW range relative to coal systems has made
them more appropriate for many cogeneration applications. Because
[PPs face no size or operational constraints, this option will allow
large coal-tired power projects (which presumably enjoy economies of
scale) to compete with gas-tired cogeneration projects.

. The QF/IPP industry thus tar has been made up of a very large
number of firms. Many industry observers expect one or more waves
of consolidation to occur in the [990s with the more efficient
companies acquiring projects and/or companies that (1) will enhance
their efficiency through even greater economies of scale and scope,
and (2) represent a good "strategic fit."

From the perspective of this RLA. the key issue is what new electricity producing projects will
be attected by the CAA Amendments.

. The new, non-affiliate [PPs (which are the only ones included in the
CAA Amendments definition) and new large QFs are, in general.
going to be purchasers of allowances for their projects. These non-
affiliate IPPs and large QFs would be no different from other
traditional rate-based utility projects from a CAA standpoint except
that the traditional rate-based utilities may be able to use allowances
from their other plants without having to buy them in the market
place. This seeming advantage, however, would be substantially
mitigated if the market tor allowances were well-developed and
allowances were freely traded. Furthermore, large QF-Cogenerators
with steam sales from the cogeneration project may be in a position
to take advantage of the "opt-in" provisions of the CAA Amendments.

. While many small QFs (under 25 MW) would not be affected by the
CAA Amendments of 1990 (see Exhibit 2-9), relatively small waste-
fired projects (e.g. coal waste projects) determined to be affected units
would have to purchase allowances (see Exhibit 2-9). The transac-
tions costs associated with making suitable compliance arrangements
tfor such small projects may be quite high. Thus, this segment may
bear a high burden under the CAA Amendments.
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CHAPTER 3
BASELINE AND COST METHODOLOGY ISSUES

This chapter provides a foundation tor the presentation of cost estimates in Chapter 4 by
covering two issues. The first section of the chapter discusses assumptions used in creating baselines
tor assessing the costs of the regulations. The second section describes the types of costs covered
in the analysis. and the degree to which each cost tvpe has been quantified.

3.1 BASELINE ISSUES

This tirst section of the chapter covers a series of baseline issues. The tirst of the tour
subsections below detines the specific regulatory and nonregulatory cases evaluated and compared
in assessing the impacts of the regulations. The second subsection discusses the time period over
which the baseline and regulatory cases were cvaluated. The third subsection discusses the energy
and economic assumptions used in defining two scenarios for emissions growth in the absence of acid
rain regulation, and the tinal subsection presents the assumptions used in evaluating the ettects of
the statute in the absence of regulations.

3.1.1 Cases Examined

This RIA evaluates impacts under a "regulatory case” (which includes the acid rain
implementation regulations described in Chapter 1) relative to two baseline cases: the "pre-statute”
case and the "absent regulations” case. The pre-statute case assumes that no acid rain legislation was
enacted, and that no further controls on SO, emissions will be imposed. The absent regulations case.
in contrast, assumes that Title IV is in effect but that EPA promulgates no regulations for its
implementation. Under the absent regulations case, SO, emissions must be reduced by 10 million
tons, but there are no regulations to establish SO, allowances or an allowance trading system. By
comparing costs under the pre-statute case to costs under the regulatory case, EPA is able to identity
the costs of the statute and the implementation regulations combined. By comparing costs under the
absent regulations case to costs under the regulatory case which permits allowance trading, EPA is
able to measure the cost savings provided by the implementation regulations alone.

Exhibit 3-1 presents a summary description of the pre-statute, absent regulations, and
regulatory cases evaluated in this report. Each case was evaluated under two scenarios: a high
scenario and a low scenario. Thus. six situations (three cases under each scenario) were evaluated
and compared in all.



EXHIBIT 3-1
Pre-Statute, Absent Regulations, and Regulatory Cases Evaluated
Energy/Lconomic Assumptions
Case _ Deseription Regulatory High Low
. No Acid Rainy . D
Pre-statute SO. Reduction No Acid .R‘un X N
- Regulations
Requirements =
Acid Rain Re-
Ao SO, Reductions guirements
R‘;F:Els;?lm_ in 1995 and without X X
= ons 2000 and After | Implementation
Regulations
SO, Reduction With
Regulatony Case in 1995 and [mplementation X X
cetiatony A 2000 and After Regulations

J.1.2 Time Period Examined

All cases were evaluated over the 1995-2010 period with specific forecasts tor the 1995, 2000,
2005. and 2010 periods. These time periods were chosen because they are the same as thosce used
bv EPA for its earlier legislative analyses and provide tor an every-tive-year snapshot of the incremen-
tal eftects ot the legisiation and regulations. In addition. the specific torecast vears correspond closely

to important statutory deadlines under the acid rain title of the Clean Air Act Amendments ot 1990
(CAA):

. Phase [ requirecments begin in 1995:
. Phase II requirements begin in 2000: and
. Phase II “bonus” allowances expire in 2010.

3.1.3 Energy and Economic Assumptions for High and Low Scenarios

To measure the economic impacts of Title [V of CAA, it is necessary to project estimated
levels of utility air emissions in the absence of Title IV during the time period covered by the RIA.
The levels of utility air emissions are expected to depend upon tactors such as the electricity demand.
alternative sources of electricity supply, and fuel costs. Because ot the extent of uncertainty
surrounding each of these tactors, this analysis relies on high and low clectricity growth forecasts to
obtain a reasonable range ot electric utility air emissions over the next two decades. [n constructing
the high and low scenarios. this analysis uses the energy and economic assumptions that werce
developed by EPA during the latter half of 1988 to evaluate the cost and economic impacts ot the
proposed acid rain regulations.l The assumptions arc documented comprehensively in a May 1989
report. although a briet summary is also presented in Exhibit 3-2. Appendices 3A and 3B of this

See 1989 EPA Base Cuse Forecasts. prepared by [CF Resources Inc. for the U.S. EPA. May 1989
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EXHIBIT 3-2
Major Assumptions for EPA High and Low Base Cases
(Used as the basis for high and low scenarios)
Energy/Economic " Time Period 1989 EPA Base: Reference Case
Assumption or Category High Low
1995 18.00 25.00
Crude Oil Prices 2000 22.00 29.00
(1988 $/bbl) 2005 25.00 31.50
2010 29.50 34.00
g‘ff\;‘ﬁ”y Demand 1988-2000 28 2.0
‘ 2001-2010 23 1.4
(percent per year)
Steam Power Plant Coal/Oil/Gas >50 MW 65 55
Litetimes Coal/Oil/Gas <50 MW 45 45
(years) Nuclear 35 4()
Coge i 1995 175 195
e v 2000 208 291
oiLions ot il 2005 255 382
ours) 2010 313 474
g:wagton-Fossxl 2005 0 9
pactty 2010 0 20
(gigawatts)
Repowered Coal 2000 0 4
Capacity* 2005 6 20
(gigawatts) 2010 10 38
* Includes 50 percent increase in capacity due to repowering, in addition to currently
planned projects.

report may be referred to for additional information.

In general, the assumptions used in the low scenario result in a lower forecast of emissions
growth than those used in the high scenario. In particular:

. Lower electricity demand results in lower coal power plant utilization
and the construction of fewer new coal plants;

. Shorter fossil steam power plant lifetimes result in earlier retirements

of higher-emitting existing coal units, which are generally replaced by
new lower-emitting gas or scrubbed coal capacity;
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. More repowering with clean coal technologies reduces SO, emissions
rates at repowered plants: and

. More non-tossil capacity and cogeneration (which is usually gas-tired)
reduces the amount of higher-emitting coal-tired capacity operated
and built.

The implications of the differences between the high and low scenarios tor the costs ot the statute
and the regulations arc discussed at greater length in Section 3.2.3 below.

The change in utility/IPP SO, emissions over time is shown in Exhibit 3-3. As shown in that
cxhibit, the SO, emission forecasts tor the pre-statute case between the high and low scenarios
diverge considerably over time with a ditterence of 3.6 million tons. 17.1 versus 20.7 million tons. in
2000. The divergence in the forecasts is due to the difterence in the atorementioned energy and
economic assumptions.

3.1.4 Regulatory Assumptions for Cases

As covered in Section 3.1.1, three cases are compared in this report. For two of these. the
pre-statute and regulatory cases. the regulatory framework to be analyzed was relatively clear-cut.
Under the pre-statute case, no federal regulations other than those in the CAA betore 1990 were
assumed. SO, is controlled for existing sources on a source-by-source basis through the existing state
implementation plans of the Clean Air Act; newer sources must meet existing new source
pertormance standards (NSPS): a continuation of existing state acid rain regulations (as in
Massachusetts, New York. Wisconsin, and Minnesota, for example) was assumed as well.

For the absent regulations case, more developed assumptions were required because the
statute does not completely describe in detail how its provisions would be applied in the absence of
any regulations. The absent regulations case was developed using basically the same set ot ener-
gy/economic and pollution control cost assumptions as in the pre-statute case (See Exhibit 3-4 and
referenced appendices). The major difference between the absent regulations case and the pre-
statute case is that the pre-statute case leaves out the impacts of acid rain legislation. The absent
regulations case includes the impact of the acid rain requirements as stipulated in Title IV of the
CAA. The assumptions in the absent regulations case are presented in Exhibit 3-5 with a brief
discussion of each provided below:

. SO, _Reductions — The same SO, reduction goals and requirements
stipulated under Title IV are assumed under the absent regulations
case.

. NO, Reductions — No NO, reductions were assumed in the absent

regulations case or the regulatory case. This RIA focuses only on the
impact of SO, reduction requirements and attendant regulations.



EXHIBIT 3-3
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EXHIBIT 3-4

Energy and Economic Assumptions

Absent Reguiations Case-

High Scenario

Low Scenario

Encrgy and Economic
Assumptions

EPA High Assumptions (See
Appendix 3A)

EPA Low Assumptions (Sce
Appendix 37)

Pollution Control Cost Assumptions

Repowering

Same as High (Sce Appendix
3B)

Same as Low Plus
Accelerated Repowering

(Sce Appendix 3B)

Scrubbing Costs Same as High and Low (See Appendix 3B)

Regulatory Assumptions Acid Rain Statute With No Trading of Allowances or

Reallocation of Tonnage Limits Between Units

. Emissions Trading and Banking/SO, Tonnage Limits-Existing Units —
There would be no trading or banking of SO, emission allowances
under the absent regulations case. Rather each unit would be
rcqujrcd to meet an annual SO, tonnage limit (as set under Title
IV).-

. SO, Tonnage Limits-New (Post-1995) Units — For new units that do
not receive any allowances under the Act. a 95 percent removal New
Source Pertormance Standards (NSPS) was assumed in lieu of the
zero tonnage limit requirement. While a literal reading of the Act
suggests that. in the absence ot any implementation regulations. new
units would have to meet a zero emissions target. this requirement
would make it extremely onerous if not impossible tor high growth
states and utilities to meet energy demand within Phase 1T (2000) SO,
rcquircmcnts.3 Accordingly, it was assumed by EPA that in the
absence of implementation regulations. some provisions would have
been made for economic growth, while limiting SO, emissions growth
through a more stringent NSPS (e.¢.. 95 percent removal in lieu of the
current 70 to 9 percent removal requirement).

Annual tonnage limits under the baseline cases or SO, ullowances under the regulatory cuses were developed
based on the statutory language of the Act and the National Allowance Data Base. version 1.0.

Note that i zero tonnage {imit would eliminate all new fossi fuel fired units (even natural gas emits very low
levels of SO, emussions) making 1t extremely difficult 1o meet new growth needs.
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EXHIBIT 3-5

Absent Regulations Case — Assumptions on Emissions Requirements

Phase | - Phase I
(1995) (2000)
SO, Reductions below 1980 levels
trom Uutlities and IPPs o4 St S8A
(in millions of tons)
NO, Reductions® None None
Emission Trading/Banking None None

Phase T and Il SO, Tonnage Limits
- Existing Units

Same as Act: Tonnage
Limits in Table A plus
200.000
Additional Tons

Same as Act

Phasc [T SO, Tonnage Limits
- New (Post- Nov. 15,
1990) Units

95¢ Removal Assumed in
Lieu of Zero Allowances

Phase [ Technology Allowances None ----
Conservation/Renewables Reserve None None
Allowance Auctions: Fixed Price None None
Sales or Guarantees

Clean Coal Repowering Phase 11 Included
Extension

Phase I Minimum Fuel Constraints [ncluded® R—

)

regulatory cases developed tor this RIA.

NO, reduction requirements are not included in the absent regulations or the

b Minimum Fuel Constraints included as part of the permits and compliance plans under
the Act.
. Phase [ Technology Allowances — None of the 3.5 million ton Phase

[ Extension Reserve was assumed to be allocated. This reserve would
provide for 3.5 million tons of additional allowances to units installing
eligibie control technology (90 percent SO, removal or greater) in

Phase 1.




. Conservation/Renewable Reserve: Auctions and Fixed Price Sales —
Similar to the Phase I Reserve. no conservation and renewables
reserve or auctions and fixed price sales were assumed in the absent
regulations case. Consistent with this treatment, there was no as-
sumed withholding from basic Phase [ and II allowances (or tonnage
limits) for either of these reserves or special sales. Similar to the
Phase I extension reserve. cmission allowances trom cither the
auctions of tixed price sales or special reserves would not be allocated
in the absent regulations case because they could not be traded or
banked.

. Clean_Coal Repowering Phase II Extension — As stipulated in Title
IV, units that repower with clean coal technologies (e.g.. fluidized bed
combustion. integrated gasitier combined cycle, etc.) receive a tour
vear extension until December 31. 2003, during which time they
receive additional emission allowances. Since these extra allowances
apply only to the specific units that repower (and are non-tradeable).
they were assumed to apply in the absent regulations case and were
modeled as increases in the unit level tonnage limits.

. Phase I Minimum Fuel Constraints — Under Title [V, Phase I attected
sources are restricted from reducing their utilization below “baseline”
levels (e.g., 1985-87 average tuel consumption) unless it occurs
through conservation or energy efficiency, or the compensating source
of generation becomes an “atfected” unit. These minimum tuel
constraints were included in the baseline cases.

3.2 COST ISSUES

This second section of the chapter discusses the cost categories examined in the analysis. the
cost measures used, and the role of the high and low scenarios in dealing with uncertainty.

3.2.1 Types of Costs

Several broad classes of costs are considered to varying degrees in this regulatory analysis: real
resource costs of administration to government; real resource costs of compliance to the regulated
community: transters between the regulated community and other sectors of society; and lost social
weltare due to reduced output ("dead-weight” losses).

Real resource costs to the government are represented by the cost of additional statt to
process applications or monitor compliance. Real resource costs to the regulated community are
exemplified by the hardware-related costs of scrubbers and continuous emissions monitor systems
(CEMS) added to power plants, costs of reporting and recordkeeping of emission levels, and the
incremental costs of producing and transporting low-sulfur coal compared to high-sulfur coal.

Transters occur where a loss to one segment of the economy represents a pure gain to
another, and thus do not represent a net loss to the economy. In the context of the Acid Rain
Program, transters can occur when increased demand tor low sulfur coal drives its price up more than
the increase in the average cost of extracting and transporting the coal plus the value of the coal in
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other uses. In the short run, tor example. there may be a limit to the rate at which coal can be mined
and shipped. The increased demand for low sulfur coal brought about by the Acid Rain Program
could allow a mine that was already operating at full capacity in the pre-regulation case to charge a
higher price tor the same coal even though its average production costs have not changed. In this
case. nothing would change except that the utilitics would pay more and the- mine operator would
receive more: there would be no change in real resource costs. Even in the long run (the time-frame
considered in this analvsis) the price of low sultur coal could be driven up by increased demand it low
sulfur coal resources were limited. Where resource owners receive high returns tor the same coal-
bearing land that would have been sold in the pre-statute case at low prices. there is a transter rather
than a resource cost. Higher coal prices that are a cost to electric utilities would represent a gain
to the owners of coal resources: thus, net costs to society as a whole would not change.

Transter costs. which are not true costs to society as a whole. have not been considered in
detail in the analysis. A qualitative assessment ot the direction and magnitude ot transters is included
in Chapter 4.

The last category ot costs is the dead-weight loss. which is an intangible loss in the value of
the economy's production that results trom reductions in outputs. The dead-weight loss resulting
trom a drop in output is measured as the difference between the true value to consumers of the lost
output and the production cost savings realized when output is reduced. In cases in which changes
in prices are significant, measuring dead-weight losses provides an important measure of the true costs
of forcing consumers to turn to less valuable substitutes. This analysis does not consider dead-weight
losses quantitatively because qualitative analysis shows them to be much smaller than the costs and
cost savings resulting from the statute and the regulations.

In summary, this analysis explicitly provides measurement of the following costs:

. Costs of SO, reductions and emissions monitoring systems imposed by
Title IV of CAA in the absence of implementation regulations by
EPA:

. Cost savings due to the implementation regulations because they

provide tlexibility in achieving SO, reduction targets; and

. Costs of the implementation regulations to the tederal government
(administrative costs) and the cost to the regulated community of
compliance (net of monitoring costs imposed by the statute).

3.2.2 Cost Measures Presented

Three cost measures are presented in this analysis. including annualized costs, levelized
percent changes in electricity rates, and present values of total costs.

Annualized costs include the annual increases or changes in costs forecast for 1995, 2000,
2005. and 2010. They include fuel, operating, transaction, administrative, and capital costs. For
comparison purposes, incremental capital investments are levelized over the book lifetime of the
equipment (generally, 30 years) and are presented as annualized capital costs.

Levelized percent changes in electricity rates indicate the national and regional percent
change in rates associated with the change in annualized pollution control costs.
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EXHIBIT 4-7
Monitoring Equipment and Operation and Maintenance Cost Estimates*
(Thousands of 1990 Dollars)

Fixed Cost i

; Capital Equipment (per unit) :
' Base Equipment-and [nstallation : 3314 ,
: NO, Monitor (CEMS) ' 20.6 .
'l 0,c0, Monitor (CEMS) 10.8
| 0, Monitor (CEMS) 225 |
f Flow Monitor 19.7
Opacity Monitor (COM) ; 357
Data Acquisition System (DAS) : 415 '

Customized DAS Software 70.0

———
Operation and Maintenance Annual Cost

Relative Accuracy Test Audits 15.0
Labor 244
Calibration Gases" 30.0
Other Equipment O&M 9.3 ‘

These estimates include the costs of installation. start-up and training. and
certification in addition to the capital cost of the equipment.

Calibration gases are not necessary for units using alternative methods of monitoring SO,
emissions. These units, therefore, will only incur incremental calibration gas costs tor other
CEMS equipment ($15.000).

The costs to EPA under the regulatory options include the cost to conduct periodic plant
inspections. and to process, review, and evaluate emissions data reports submitted by the utilities.
EPA expects to conduct inspections at 11 plants (roughly 10 percent of the regulated community)
in 1995, six plants (roughly five percent of the regulated community) from 1996 through 1999. and
37 plants (roughly tive percent of the regulated community) each year starting in the year 2000. EPA
assumes that a plant inspection will require an average of 60 hours at a cost of $34 per hour.” In
addition, EPA assumes that an average of 30 minutes will be required to process, review, and evaluate
the quarterly data reports from each of the affected plants.?®

= EPA esumate.

20

- EPA estimate.
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The present valuc of costs indicates the total costs over the entire 1995 to 2010 period. with
costs in later vears discounted to allow tor the time value of money. For annual pollution control
costs. a real discount rate of 5.4 percent per vear is assumed to reflect the value ot capital diverted
from productive investments.* For costs to EPA and for costs to industry that do not displace
productive investments, a lower social discount rate of threc-percent per year is assumed.

These measures provide a snapshot of costs over several torecast vears. as well as the total
cost impacts over the next twenty vears.

3.2.3  Uncertainties and Sensitivity Analyses

Some of the major sources of uncertainties in the analysis and their etfect on clectric
generating costs include the costs and availability of pollution control equipment: net growth in
demand for clectricity from fossil fuels plants: and prices of lower sulfur fuels. These sources of
uncertainty are summarized below.

. Pollution Control Equipment Costs and Availability - The costs of
conventional SO, removal equipment (e.g., scrubbers) as well as the
availability and costs ot newer low-cost clean coal technologies (CCT)
are uncertain and will have an important effect on the costs of the
Acid Rain Program.

. Electricity Demand Growth/Nuclear Renewables - The growth in the
demand for electricity generation over the next 10 to 20 years is also
uncertain and will depend on economic and demographic factors. as
well as improvements in energy efficiency and conservation. Electrici-
ty generation growth (along with the penetration of renewable or non-
fossil fuel technologies and potential improvements to nuclear power
plant reliability) will in large measure determine the utilization of
existing coal and oil-fired units. It will also affect the rate of construc-
tion of new coal power plants in the future and hence, the amount of
SO, emissions growth which will have to be offset under the acid rain
requirements. Costs will be affected significantly as a result.

. Lower Sulfur Fuel Costs - The forecasted prices and price premiums
between higher and lower sulfur fuels (e.g.. high and low sulfur coals.
residual oil, and gas) will directly atfect the costs of switching to lower
sulfur fuels under the acid rain regulations.

The range of uncertainties in cost impacts due to the tactors described above is captured
through the use of the high and low emissions growth scenarios discussed earlier. The high and low
scenarios also provide a range ftor the cost savings achieved due to the implementation regulations.

EPA’s two-stage discounting procedure suggests the use of a seven percent rate for annualizing capital expenses
to convert them into consumption terms, and then 4 three percent rate for tinding the present value of reduced
consumption (a combination of the annualized capual expenses plus Q&M expenses). The use of a discount
rate of 5.4 percent, EPA’s estimate of the utility industry’s weighted average cost of capilal produces present
value estimates that are very similar to the explicit use of the two-stage approach because it is midway between
the three percent rate appropriate tor O&M expenses and the seven percent rate for capital.
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Two areas of uncertainty or sensitivity are not. however. captured by the EPA high and low
scenario assumptions.  The first involves the uncertain ability to and cost of switching Eastern
bituminous-only coal-fired boilers to switch to Western low-sulfur sub-bituminous coals. The second
involves the potential penctration of low-cost sorbent injection and other retrotit clean coal
technologies. [n both cases. EPA has assumed conservatively tfor purposes of this-RIA that these SO,
control options would not be available. To the extent these options are available and economically
teasible. the costs of the acid rain regulations would be lower and the cost savings associated with the
implementation regulations would be higher than presented herein.



CHAPTER 4
CosTS

This chapter presents analyses of the costs ot the emissions reductions with and without the
use of transferable allowances and the costs of a variety of regulatory provisions associated with the
implementation of the allowance system. The tirst section of the chapter discusses the types of costs
incurred by the regulated community and the changes in the costs attributable to the statute and the
regulations. The following sections address the costs of implementing the statute and the trading
regulations. The tirst category of implementation costs presented are those related to conducting
allowance trading. The chapter then presents estimates ot the costs of allowance auctions. direct
sales. and IPP written guarantees. tollowed by estimates ot the costs of emissions monitoring, permits.
and energy conservation/renewable energy. Where possible. implementation costs in each category
are divided into costs to EPA and costs to the regulated community, and are presented in terms of
annual costs and present value costs discounted to the time of promulgation of the regulations.

This chapter also provides a summary of the total costs ot the statute and the regulations.
including both the costs related to emissions reductions and the associated implementation costs.

4.1 COSTS OF SO, REDUCTIONS WITH AND WITHOUT TRADING

EPA estimated the cost changes associated with the statute and the regulations using ICF's
Coal and Electric Utilities Model (CEUM).! CEUM is a detailed linear programming, engineering-
economic model (see Exhibit 4-1), that contains coal supply, transportation, electric utility demand,
transmission, and non-utility energy demand segments. It is linked with databases and other
supporting models, including a Coal and Utilities Information System (CUIS). which contains data
on all electric utility units.

The model estimates acid rain compliance costs and cost savings by considering the choices
likely to be made at each power plant and across all power plants atfected by the regulations. For
every plant, the model calculates the costs of each strategy that could be used to meet a given set of
emissions requirements while meeting the demand for electricity and other utility system operating
constraints. The model determines which of the strategies costs the least, across all the power plant
units within a utility system, and assumes that the operator of a power plant will choose the lowest
cost combination of strategies. The selection of compliance strategies within the model automatically
and simultaneously affects the prices of various types of coal and other fuels and vice versa. The
model then reports total costs by adding up the costs of the strategies that are assumed to be chosen.

CEUM was originally developed in 1975 as the National Coal Model and has been extensively refined und updated
since then. ICF has used the model as a primary analytic tool in analyses for EPA, other federal agencies. and
private companies for proposed acid rain policy initiatives and bilis. The model has also been used in fuel price and
energy market forecasting and planning studies. electric utility integrated capacity planning studies, and environmen-
tal compliance and pollution controi technology assessment studies.

4-1



EXHIBIT 4-1

BASIC CEUM STRUCTURE
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[n addition to increases or decreases in fuel costs as a consequence of tuel switching. there
are also capital costs associated with shifts to lower sultur coals. For example. additional investment
in particuiate control equipment may be required to accommodate lower sulfur coals at certain power
plants because of the inherent charactenstics of the ash in lower sultur coals. Also. some coal-tired
power plants receive all ot their coal shipments by truck from local mines. Receiving shipments trom
more distant coal mines (e.g.. Western low-sultur mines) mayv require changes in coal handling
tacilities to receive coal by rail.

Switching 1o Lower Sulfur Oil or Natural Gas

Power plants burning higher sulfur residual oil may shift to lower sultur residual oil. distillate.
or natural gas in order to reduce SO, emissions. Lower sulfur oil is more expensive than higher
sultur o1l because ot the substantial capital and operating costs incurred by refineries in removing
sultur from their products. Gas can also be more expensive than oil. depending on market conditions.

In contrast to shifts from high to low sultur coal. it is unlikely that shitts in oil or gas use by
utilities will have significant effects on relative fuel prices. While the electricity generating sector
consumes more than three quarters of total U.S. coal production, it accounts for less than one-quarter
of natural gas demand in the U.S. and only a very small portion of worldwide oil demand. Thus. the
oil and natural gas markets are unlikely to be attected by the moderate shifts in electric utility de-
mand torecast under acid rain legislation. Some natural gas price increases, however, are likely to
oceur as electric utility natural gas demand increases.

Shifts in Power Plant Utilization

More intensive utilization ot already low-emitting power plants matched by reduced utilization
ot higher-emitting power plants can be a cost-ettective SO, reduction strategy in many instances.
This strategy tends to increase the use (i.e.. the capacity factor) of power plants that already have
scrubbers (often using medium or higher sultur coals) or power plants using lower sulfur coals without
scrubbers.

4.1.2  Cost Impacts

This section presents estimates of the costs associated with changes in SO, emissions under
the statute and the implementation regulations. Three cost comparisons are presented:

. Costs under the absent regulations case as compared to the pre-
statute case:

. Costs under the regulatory case, again compared to the pre-statute
case; and

. Costs under the regulatory case compared to the absent regulations
case.

The last cost comparison shows the incremental cost savings attributable to compliance with
the implementation regulations relative to compliance with the statute by itself.

As discussed in Chapter 3, each cost comparison was made twice, once under the assumptions
of the low scenario and once under the assumptions of the high scenario. The change in annualized
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cost impacts in three years (1995. 2000. and 2010) are presented and compared for both ot these
scenarios. In addition. the present values of costs are presented and discussed. The section also
presents the SO, emission reduction impacts under the various cases and scenarios. More detailed
emission and cost torecasts tor these vears and 2005 are presented in Appendix 4B.

Annual SO, Emission Reduction and Cost Impacis

Exhibit 4-2 presents the changes in annual costs and SO, emissions during Phase [ (1995) and
Phase II (2000 and 2010).2 The first four columns of figures in the table show costs and cmissions
under the absent regulation case and the regulatorv case relative to the pre-statute case. The last
two columns show emissions and costs under the regulatory case relative to the absent regulation
case.

During Phase [ (1995), the SO, reductions forecast for the regulatory case are close to those
forecast for the pre-statute case under both the high and low scenarios. Costs. however. are
significantly lower in the regulatory trading case than under the absent regulations case. The cost
savings provided by the regulations amount to $0.4-0.6 billion. or about a 40 percent reduction in the
costs of the statute. These savings arise when units that have high emissions control costs are allowed
to meet their regulatory obligations by reducing emissions less, or not at all, by purchasing allowances
trom units with lower control costs. These compliance cost savings for the ditficult-to-control units
more than outweigh the added control costs tor additional emissions reductions by units with lower
incremental control costs.

In Phase II (2000), the implementation regulations cut the annual costs of the statute even
more substantially. Costs in the regulatory case are lower than in the absent regulations case by $2.1-
2.8 billion, which is a savings of 60 to 65 percent. This retlects the even greater value of emissions
trading as the reduction requirements become more stringent. Under the absent regulations case.
virtually all power plants must consume very low sulfur coals or scrub to meet the Phase II unit-by-
unit requirements. Emissions trading permits some power plants to overcontrol emissions and sell
the allowances: the allowance purchasers, which have higher incremental control costs, are then able
to reduce their compliance costs substantially. Cost savings from trading in this way represent
improved efficiency in obtaining the same level of emissions reductions. In addition, some of the cost
savings arise because SO, allowances are "banked" trom Phase I in the regulatory case and are used
to ottset more costly reductions at the beginning of Phase II in 2000.

By 2010, the cost savings provided by the regulations compared to the absent regulations case
are somewhat lower ($1.3-1.4 billion. which is a reduction in costs of 30 to 60 percent). This
reduction occurs because banked SO, allowances are forecast to be used up by 2005 and thus annual
SO, reduction requirements are about 0.1-0.5 million tons lower under the regulatory cases with
trading than under the absent regulations case (instead of about 2.1-2.2 million tons lower as in 2000).

Present Value of Costs and Cumulative SO, Reductions
Exhibit 4-3 presents the total cumulative SO, reductions in the electric generating sector as

well as the change in present value of costs. As shown in the tigure, the present value of the costs
resulting trom the SO, reductions over the 1991 to 2010 period (in 1990 dollars) is estimated to be

Existing units of 25 MW or less of capacity are not covered by the regulations, but new units less than 25 MW are
covered. New units under 25 MW were not, however. considered in this analysis. Discussion of this small number
of units 15 included in the attachment to this document.
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EXHIBIT 4-2
FORECASTED SO, EMISSION REDUCTIONS AND ANNUAL COST IMPACTS ON
THE ELECTRIC GENERATING SECTOR

PHASE [ (1995)

i

|

Absent Regulations i Regulatory Case T Net Change (Trad- .!

(No Trading) ! With Trading |  ing-No Trading) |

5 ' i ' ' |

| Low | High Low ' High ° Low High |

f X |

. SO, Emussion Reductions (in millions '

b ot tons hetow 1980 levels) ! :

Electric Utility/IPP -4.2 -2.5 12 228 +0.0 -0.3 i

Other Non-Utility? -Ls -L5 .15 -3 - -

TOTAL 5.7 <40 37 13 +00 . 03

Changes in Annualized Costs (in 1.0 1.5 0.6 09 | 04 | w0
hiltions of 1990 $) :

Phase II (2000)

T

Absent Regulations | Reguiatory Case Net change (Trad-
(No Trading) With Trading ing-No Trading)
Low High Low High Low High |
SO, Emission Reductions (in millions , |
of tons below 1980 levels) i i
Electric Utility/IPP -8.6 -8.1 -5.7 -5.7 +29 +2.4
Other Non-Utility* L5 =S -LS LS = =
TOTAL -10.1 9.6 -7. 1.2 429 +2.4
i Changes in Annualized Costs (in 32 4.9 1.1 2.1 2.1 -2.8
i billions of 1990 S)

Phase II (2010)

Absent Regulations Regulatory Case Net Change (Trad-
(No Trading) With Trading ing-No Trading)
Low | High Low High | Low High |
SO, Emission Reductions (in millions
of tons below 1980 levels)
Electric Utility/IPP 9.1 -8.5 8.5 84 +0.6 +0.1
Other Non-Utility* =15 -L5 -L5 -5 = =
TOTAL -10.6 -10.0 -10.0 9.9 +0.6 +0.1
Changes in Annualized Costs (in 23 5.1 1.0 37 -1.3 -1.4
© billions of 1990 S)

! EPA estimates assume a 1.1 million ton industrial reduction that has aiready occurred will be maintained

plus an additional 0.4 million ton reduction expected trom desulfurization of diesel fuel.
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EXHIBIT 4-3
Cumulative SO2 Reductions Through 2010
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only half as great under the regulatory case as under the absent regulations case. In other words. the
implementation regulations allow a 50 percent reduction in the costs of the statute. These savings
retlect the Phase I and Phase 11 cost savings discussed in the previous section.

Cumulative SO, reductions are about 10 to 16 million tons or about 10.to 15 percent lower

in the regulatory cases than in the absent regulations case. This retlects several factors shown below
in Exhibit 4-4.

EXHIBIT 4-4
COMPARISON OF CUMULATIVE SO, REDUCTIONS

] Cumulative SO, Reductions (million tons) ﬁ'
(below 1980 levels)
Total Regulatory Case 92-105
No Phase I Extension Allowances +3.5
No Cap on New Plant Emissions -3t -5
No Retirement Credits/Overcontrol +9 to +18
Total Absent Regulations Case 102-121

First, there is no 3.5 million ton allowance reserve assumed in the absent regulations case
(which is tforecasted to be fully allocated to Phase I units with scrubbers in the regulatory case).
Eliminating this reserve increases cumulative SO, reductions. Second, there are no credits for plant
shutdowns or retirements since no trading is permitted and only unit-by-unit limits apply. Thus, when
a unit retires. its emissions tonnage limit cannot be transferred to other power plants as permitted
in the regulatory case. Third, some units are overcontrolled for economic reasons (e.g., gas is used
at units with higher emission limits because it is less costly). These factors are all partially otfset by
the fact that no “cap” on new plant emissions is assumed in the absent regulations case.

In sum, however, the present value of costs are reduced by about 50 percent because of
emissions trading, while cumulative SO, reductions are 10-15 percent lower. Further, it should be
stressed that the regulatory case with trading still achieves the 10 million ton SO, reduction goal of
the legislation during Phase II. The "additional” reductions achieved in the absent regulations case
are above and beyond the goal stipulated in the Act.

IMPLEMENTATION COSTS

The next four sections, 4.2, 4.3, 4.4, and 4.5, address the costs of the implementation
regulations. Section 4.2 discusses costs related to conducting allowance trading. Section 4.3 provides
the costs of allowance auctions, direct sales, and IPP written guarantees. Section 4.4 presents the
costs of continuous emissions monitoring and Section 4.5 presents costs of permits. Finally, Section
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4.6 provides a summary of the total costs of the statute and the regulations including both the costs
related to emissions reduction and the associated implementation.

4.2 COSTS OF ALLOWANCE TRACKING AND TRANSFERS

Costs associated with the use of allowance markets can be separated into administrative costs
and costs to participants. In reviewing the costs, it should be noted (as discussed in Section 4.1) that
the administrative activities responsibile tor these cots provide substantial savings as well in that thev
make the cost reducitons ot the allownace system possible.

4.2.1 Administrative Costs to EPA

Administrative costs to EPA will include costs for developing and maintaining an allowance
tracking system. and costs for executing allowance transters among allowance accounts.

Allowance Tracking System

Section 403 of the Act requires EPA to establish a system for tracking allowances. This
section estimates the cost to EPA of developing and maintaining an allowance tracking system. The
allowance system regulations set the context tor the allowance tracking system. which is currently
being developed by EPA. Because the tracking system development is in a very preliminary stage.
the associated costs contained in this section are presented as preliminary range estimates.

In order to track allowances, the allowance tracking system will need to include information
on: 1) allowance allocations for each atfected unit, 2) allowance transters and deductions tor
emissions, 3) allowance holders, and 4) reported emissions from the unit. Also, to allow for the
transfer of future year allowances, the allowance tracking system will contain allowance information
for thirty years into the tuture. EPA plans to make the information compiled in the allowance
tracking system available to the public by some means of electronic access.

Based on preliminary development, the estimated total cost for developing an operational
allowance tracking system is between $800.000 and $1.500.000.> The annualized cost of develop-
ment. it the system’s costs are spread over the 18 years from 1993 through 2010, is between $60.000
and $110,000. Once in place, EPA will incur annual operation and maintenance (O&M) costs tor
running an electronic transmission network, system enhancement, general maintenance. and employee
salaries. These O&M costs are estimated to range trom $100,000 to $200,000 annually, for a present
value of between $1.335,000 and $2,670.000.* The total cost for the allowance tracking system. then,
including development and O&M costs, is estimated to range between $2,135,000 and $4.170.000,
with an annualized range ot between $160.000 and $310.000.

Allowance Transfer System
The Act requires EPA to receive and record allowance transfers. EPA will perform the

tollowing activities when an allowance transfer notification is submitted: 1) review the transter
information tor completeness and to ensure all requirements are met, 2) record the transter by

EPA estimate.

! EPA estimate.
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deducting allowances trom the transterror and adding them to the transteree. 3) notitv both the
transterror and transterce that either the transfer was recorded or why it was not recorded. The
average estimated burden and cost tor EPA to pertorm these activities tor each transter submission
is one hour and $34 respectively’.

For the purposes of this analysis, EPA is assuming that about 3.000 allowance transactions
will be made per vear starting in 1993 and that each one will require one hour for processing tor a
total of 3,000 hours of processing per year.® At a cost of $34 per hour. 3.000 hours per vear will
cost about $102,000 annually.” The present value of $102.000 per year tor the 18 vears. trom 1993
through 2010, discounted at three percent per year to 1992, is approximately S1.400.000.

Total Administrative Costs

Adding the costs ot allowance transfers to the costs for establishing and maintaining the
tracking system yiclds total costs of between $3.5 million and $5.5 million. These estimates equal
between $250.000 and $400.000 on an annual basis.

4.2.2 Participant Costs

Costs associated with participating in an allowance trading market can be divided into two
components: market evaluation costs and transactions costs. First, potential participants must spend
time and/or money to analyze their compliance strategies, evaluate the potential advantages ot using
the allowance market, and determine the number of allowances they would wish to buy or sell at
various prices. Second, allowance purchasers will generally incur costs in finding allowance holders
willing to sell the quantity ot allowances they need. These costs may take the torm of time spent
contacting allowance holders and negotiating deals. These costs are more likely, however. to take
the torm of commissions paid to allowance brokers, who will specialize in collecting and analyzing
information on supply and demand for allowances.

Costs to participants are difficult.to project. Market evaluation costs are uncertain, depending
in part on the complexity of compliance choices available to various atfected entities and on the
amount of effort spent evaluating the available choices. It is impossible to predict whether the
addition of the option of trading allowances would increase or decrease the total costs of evaluating
compliance options, because some. utilities may tind that the possibility of complying with emissions

EPA estimate.

Number of affected sources is based on Economic Analysis of Proposed Regulations tor Auctions. Direct Sales. and
[PP Written Guarantees, p.5, note 3. The assumption of three transactions per entity is based on EPA judgment
that sources will need to adjust their allowance holding throughout the year as emissions and economic tactors
change. Entities are assumed to participate in allowance trading even before they are directly affected in order to
prepare themselves for compliance when they are affected. The estimate of 3,000 transactions per year is based
on an estimate that there will be about 340 entities (240 utilities and 100 [PPs) affected in Phase II. and that each
will make an average of three allowance sales per year (with some making more than three and others fewer than
three), for a total of about 1,000 sales by affected units. In addition to these sales by affected units. EPA s
assuming there will be an additional 2,000 sales by non-affected entities including brokers and other market
pdrticipants).

The average total compensation rate of $34 per hour consists of 1991 direct compensation at the Grade 11, Step
3 level plus overhead costs [EPA, "Draft Information Collection Request for Proposed Title V Operating Permits
Regulations," February 12, 1991].
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standards by purchasing allowances climinates the need to cvaluate more complex technology-based
compliance strategies.

While transactions costs are more predictable than evaluation costs. transactions costs are still
subject to uncertainty, depending both on the volume of transactions and on the cost per transaction.
Volumes can be predicted using the ICF Coal and Electric Utilities Model (CEUM) described in
Scction 4.1, Costs per transaction will depend heavily on the characteristics ot the allowance market.
It the market develops the characteristics of tinancial or commodities exchanges (ic.. {requent
transactions. publicly available information on prices and trading volumes) and it deals arc not
complicated by public utility commission involvement. then transactions costs should be comparable
to the small commissions charged by stock brokers (as low as 0.25 percent).® At the other extreme.
if trades are intrequent, advance approval ot trades by public utility commissions is required. deals
are complex. and summary price and volume information is kept secret. transactions costs mav be
much higher. An analogy might be drawn to the coal market. a market with difterentiated products
and private price information in which commissions have been in the range of one to seven percent
ot the value of each deal.

For any given trade. the transactions costs will also depend on the total value of the
allowances exchanged. Because of the economies ot scale tor larger transactions. brokers generally
charge less per unit tor larger transactions. For example, one stock broker charges a commission ot
5.2 percent to the buyer in a trade totalling $2.500: 0.8 percent for a trade worth $50.000: and only
(.33 percent for a $250,000 trade.” For this reason. the smallest participants in the market are likely
to experience considerably higher transactions costs as a percentage of their trades.

Finally, transactions costs will be attected by the amount of market analysis and advice
provided by allowance brokers along with the service of buying or selling allowances. Full-service
stock brokers typically charge higher commissions than discount brokers who handle only transactions.

4.2.3 Assumptions Used to Project Participant Costs

For this analysis, EPA is assuming that a smoothly functioning and etficient market tor
allowances will develop (though for the purposes of sensitivity analysis a less efticient market will be
assumed). EPA is, therefore, assuming that the average transactions costs as a percentage ot the
value of allowances traded will be comparable to the commissions in existing, efficient tinancial
markets. On the assumption that a certain amount of brokering will involve market analysis and
advice. EPA is assuming that transactions costs will average 1.5 percent of the value of trades. This
average will be composed of lower costs (as low as 0.1 percent) tor the largest trades accompanied
by the least advice, and higher costs (up to tive percent or more) for the smallest trades. Average
costs of completed transactions are assumed to include all of the costs ot negotiating allowance
transactions, including preliminary negotiations that may not result in trades immediately.

"At Your Service: a Directory of Information for Clients of Vanguard Discount Brokerage Services." The Vanguard
Group. 1989,

Figures quoted are the total for the buyer and the seller. with no market analysis or advice provided. based on
commissions quoted in "At Your Service: a Directory of Information for Clients of Vanguard Discount Brokerage

Services,” The Vanguard Group, 1989.
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Transactions costs are assumed to be shared cqually between buvers and sellers of allowances. ™"

For a sensitivity analysis, EPA also examines a case in which the market is much less efticient.
with tr(mx(u,nons costs averaging six percent across all trades. with cven hlghu costs tor smail
1]
traders.”

The total value of trades among allowance users is assumed for this analysis to range between
$1 billion and $2 billion annually.! 12" There may be additional trades among brokers. speculators,
and other individuals who are outside ot the regulated community. The costs of these trades have
not been included in the analvsis tor three reasons. First, any estimate ol the number of transactions
ot this type would be highly uncertain. Second. the transactions costs per trade tor brokers and other
protessional securitics traders are likely to be low, given their access to the market and frequent
contacts with potential traders.  Finally. brokers and speculators are not part of the regulated
community, and their participation in trades among themselves is voluntary.

4.2.4  Estimated Total Costs

Based on EPA's assumptions of transactions of between $1 billion and $2 billion in annual
allowance trades and transactions costs ot 1.5 percent, the annual transactions costs to participants
will range between $15 and $30 million: annual costs to EPA of between $0.25 and $0.4 million raise
the nationwide cost to between $15.25 and 3$30.4 million annually. 3 The present value of
transactions costs to participants is equal to between 3200 million and $400 million: administrative

costs to EPA increase these totals to between $204 and $406 million.'*

EPA estimates that transactions costs could be four times as great if the market for allowances
is relatively inetficient and commissions average 6.0 percent rather than 1.5 percent. Annual costs
under these assumptions would range between $60 million and $120 million, amounting to present
values of between $800 and $1.6 billion.”> The wide difference between the low and high

Ml

In theory, the distribution of commissions between buyers and sellers depends on their relative price sensitivity. For
example. if buyers and sellers are equally sensitive to price changes, then they wiil each absorb haltf of the
commission. On the surface, it may appear that the seller is paying all of the commission. but market torces will
tend to force the price up by one-half ot the magnitude of the commission. This price change will shift half of the
transactions cost to the buyers. EPA has not attempted to estimate the relative price sensitivity of buyers wnd
sellers. Rather. their sensitivities have been assumed 10 be equal: thus, EPA is assuming that transactions costs are
shared equally between buyers and sellers.

[CF estimate of transaction costs under market conditions similar to those in the coal market, where transactions
costs have ranged between one and ten percent over time, depending on the size and complexity of the trude and
the degree of risk.

Based on model resuits for interstate trades, scaled up to account for intrastate trades.

This figure is assumed to include 323,500 in EPA administrative costs. which are weil within the rounding error of
the estimated parucipant costs.

Present vatue was calculated as of 1992 using a discount rate of three percent per ycar. and 18 years of costs
starting (in 1993,

Transactions volumes are likely to be closer to the lower end of the range in an inefficient market, because some
trades that would be worth making given a commission rate of 0.25 percent would be unprofitable if commissions
were three percent or 10 percent.
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transactions cost cases suggests the importance of encouraging the development of an etficient
market.

4.3 COSTS OF AUCTIONS, SALES. AND INDEPENDENT POWER PRODUCER
GUARANTEES

This section summarizes the costs of three programs under the proposed regulations which
are intended to aid in the development of an allowance market and improve access to allowances tor
new entrants to the regulated community. These regulations are covered in a separate rulemaking,
but are summarized here for completeness. These programs and their costs are covered in detail in
a separate document. Economic Analysis of the Proposed Acid Rain Regulations tor Auctions. Direct
Sales, and [PP Written Guarantees. As with the administrative costs. the costs associated with these
programs should be reviewed in light of their contribution to the integrity and success ot the
allowance system, with the substantial cost reductons it makes possible.

Section 416 of Title IV authorizes the Administrator to reserve allowances to sell through
auctions. direct sale. and Independent Power Producer (IPP) written guarantees. The auctions. direct
sale. and [PP guarantee provisions ot Title IV are intended to provide some certainty that units will
have a public source of allowances beyond those allocated initially for existing units. In addition. the
auctions are expected to help signal price information to the allowance market early in the program.

4.3.1 Spot and Advance Auctions

Spot (tor emission allowances to be used in the current year) and advance (tor cmission
allowances to be used in future years) auctions will be held early in each calendar year to allow new
and existing units time to plan tor end-ot-the-year compliance. In addition to the reserve allowances
withheld specitically for the auction, !¢ unsold allowances from the direct sales of the previous year
will also be sold in the EPA auction. Other allowance holders will also be permitted to sell
allowances through the EPA auctions: their allowances will be sold after the sale ot the allowances
EPA must withhold.

The proceeds from the sale of other allowances will be transterred at the time of the auction
from the purchaser to the seller via EPA. EPA will also handle the transter of proceeds to the
original holders of the auctioned allowances withheld by EPA. Any unsold allowances will be
returned to the original holders of those allowances.

EPA is required to report publicly on the results of each auction. To provide sutticient
information for market participants to gauge the demand and the price range tor allowances, EPA
proposes to report the names of all bidders and their bids (successful and unsuccesstul).

4.3.2 Direct Sales

The Clean Air Act as amended establishes a Direct Sales Subaccount of 50.000 allowances
to be sold annually for $1.500 each (adjusted for intlation using the 1990 Consumer Price Index).
EPA is required to otfer 25,000 allowances every year in advance sales beginning in 1993, and 25.000

&

The reserves will contain 50,000 aliowances for the spot auction and 100,000 allowances for the advance auction
for years (993 to 1995, (50,000 and 100.000 respectively for years 1996 to 1999, and 100,000 cach tor years 2000
und beyond.
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per vear in spot sales beginning in 2000. However. the actual quantity ot allowances available tor
direct sale will depend on the demand for allowances by the IPP guarantee program participants.
Allowances tor the IPP guarantee program will be taken trom those set aside for advance sales beftore
any are taken from the spot sales category: tor this reason. the [PP guardntec program is expected
to preempt the direct sale program at least until the vear 2000. .

Applicanis tor allowances through the direct sales program will have up to six months tfrom
the time of their application to submit a non-retfundable deposit of 50 percent of the total purchase
price after their request to purchase allowances is approved. The remainder of the price will be paid
on or betore the last day of the sale period. Because of the high price of allowances in the direct
sales program, EPA does not expect either strong demand tor allowances through the direct sale
program. or the submission of non-retundable deposits: rather. purchasers are likelv to wait until the
end of the year betore submitting applications.

Section 416 of the Act directs EPA to ¢nd the direct sale program if during any two
consecutive years, tewer than 20 percent of the allowances (advance or spot) are sold. EPA currently
expects the direct sale program to end two vears atter it is initiated.

4.3.3 [PP Written Guarantee

Under the [PP written guarantee program. EPA will otter "written guarantees” to certain [PPs
planning to construct new facilities. The PP written guarantees will provide the IPPs the right to
purchase allowances every vear for the usetul life of the unit from the Direct Sale Subaccount before
others are allowed to purchase. The IPP written guarantee is intended to provide new [PPs with a
means of demonstrating to their lenders that they will have access to a sufficient number of
allowances to fully operate planned facilities.

To quality for a guarantee, an [PP must meet the definition of an owner or operator ot a new
independent power production facility and satisty several additional requirements. The [PP must
submit written offers to each utility affected under Phase I to purchase the required allowances at
$750 each: record the responses to the offers; and certity on the application that none of the otfers
was unconditionally accepted within 180 days. Once a guarantee is awarded. the [PP must submit
periodic statements certifying that the guarantee is still needed.

The aggregate annual cap for allowances reserved through PP written guarantees will be set
at 50.000. Allowances for the written guarantees will come from the advanced allowance category
of the direct sale schedule first, and then from the spot allowance category.

Exhibit 4-5 summarizes the total costs of the three programs discussed in this report to EPA
and to the participants. Details on these programs and the annual costs used to estimate the present
value costs presented below are contained in Economic Analysis of the Proposed Acid Rain Regula-
tions tor Auctions, Direct Sales, and [PP_Written Guarantees and The Intormation Collection
Request for the Acid Rain Program Under the Clean Air Act Amendments Title IV.

4.4 COSTS OF CONTINUOUS EMISSIONS MONITORING SYSTEMS

CAA section 412 requires the use of continuous emissions monitoring systems (CEMS) at
each atfected unit’s source of emissions. This part of the chapter presents estimates of the costs to
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EXHIBIT 4-5
Estimated Present Value Costs of the Auction, Direct Sales, and
IPP Written Guarantee Programs®
(Thousands of 1991 dollars)

[PP Written

Auction Direct Sales ! Guarantees TOTAL ‘
! L Government Costs $297 10 967 S21 i $92 © S410 10 LOSY |
| 1L Participant Costs S1,036 10 6.217 i 312 i Sted | S1.212 1o 6,393 |
L Total Costs S1,336 10 7.184 ! S33 | S256 | S1.625 10 7473 '.

* Costs are discounted tor 18 vears (1993-2010) to the beginning of 1992 at a discount rate of 3 percent.

the regulated community and the federal government of the CEMS regulations under an absent
regulations case and tive regulatory cases.

4.4.1 Background

To ensure compliance with the emission reductions requirements established by Title IV,
section 412 requires that owners and operators of sources subject to Title IV install and operate
CEMS on each attected unit at the source, and quality assure the data for SO,, NO,, opacity. and
volumetric flow at each such unit.

EPA is authorized under section 412 to promulgate regulations establishing requirements for
CEMS, tor any monitoring methods other than CEMS demonstrated to provide information with the
same precision, reliability, accessibility, and timeliness as that provided by CEMS, and for record
keeping and reporting of information from such systems.

In reviewing the costs of the CEMS requirements, it must be noted that the integrity ot the
Acid Rain program hinges on the availability of the most accurate and reliable emissions data.
Without quality assured data and reliable methods to achieve this quality assurance. it will be virtually
impossible to ascertain the actual emissions of a utility. This causes greater uncertainty to the system
as a whole. The uncertainty taced by utilities. EPA (in its role of enforcing the CAA), and consumers
represents real economic costs.

As stated in Section 4.1, the cost/savings atforded by the allowance system are contingent
upon the availability of accurate emissions data. Since the allowance system could represent potential
revenues/assets for some utilities, it is critical to these utilities that emissions data from other utilities
is quality assured and as accurate as possible. If a plant’s CEMS is reporting emissions that are lower
than actual emissions, a cost is incurred by both the utilities that have decreased their emissions below
their limit and society as a whole. The utilities that have decreased their emissions below their
required levels will suffer the cost of holding undervalued allowances and the loss of revenues that
is represented by the difference. Society as a whole must bear the burden of emissions beyond the
statutory requirements.
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+44.2  CEMS Regulatory Options

EPA has analyzed the costs of monitoring in the absence of regulation and under tive CEMS
regulatory options.  These six cases differ from cach other in (1) CEMS and tlow monitoring
hardware requirements, (2) acceptable monitoring methods other than CEMS. and (3) data reporting
and record-keeping requirements.

The absent regulations case assumes that no further CEMS regulations are promulgated by
EPA beyond the statutorv requirements included in CAA. section 412. Under the statutory
requirements. all attected units (Phases I and II) must install a SO, CEMS. a NO, CEMS. a
continuous opacity monitor (COM), and a volumetric tlow monitor. No other monitoring methods
are allowed. no pertormance standards are set. and no data reporting is required by law.

In contrast to the absent regulations case, the tive regulatory options include operation and
maintenance requircments and additional pertormance testing requirements. The Relative Accuracy
Test Audit (RATA) is one of the main pertormance audits that takes place. Option | presents the
most stringent regulatory case: Option 2 permits the use of other monitoring methods as an exception
to CEMS: Option 3 exempts retiring plants trom all monitoring requirements; Option 4 requires the
use of standardized data reporting and record keeping procedures; and Option 5 combines all of the
regulatory options: !

. Option | assumes no pre-approved monitoring methods other than
CEMS. All atfected sources are subject to operation and maintenance
requirements and additional performance testing requirements.

. Option 2 is similar to Option 1 except tor pre-approved excepted
monitoring methods and COM exemption for gas-fired units and wet-
scrubbed coal-tired units. Option 2 allows units burning oil and units
burning 90 percent or more gas to use methods of monitoring SO,
emissions and volumetric flow other than CEMS.'® These gas- and
oil-tired units are likely to get accurate measures of SO, emissions
using an alternative method of monitoring because fluid tuels are
easily measured using a fuel flow meter and are generally homogenous
in terms of sulfur content. The gas units would also be exempt from
the COM requirement because natural gas is a clean fuel with low
opacity levels. Coal-fired units, if wet-scrubbed, are also exempt from
the COM requirement because wet-scrubbed units emit large amounts
of water vapor, which prevents meaningful measurements of opacity.
All SO, emitters are subject to operation and maintenance require-
ments and additional performance testing requirements.

. Option 3 is similar to Option 1 except that units that retire betore
compliance deadline are exempted from all monitoring requirements.

For ali options. the regulations provide for case-by-case demonstrations for approval of alternatives. but no pre-
approved exccpted monitoring methods unless specified.

Units burning 90 percent or more gas may also be allowed to use monitoring methods other than CEMS for NO,

equivalent 1o CEMS; however, because NO, generation is site specific. depending upon boiler configuration. any
determination of equivaiency for the use of an alternative must be made on a case-by-case basis.
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Option 3 exempts all atfected units retiring betore January 1995 from
all monitoring requirements because they will not be emitting SO,
during the period of compliance.  All affected sources are subject to
operation and maintenance requirements and addmonal pcrtormanuc
testing requirements.

. Option 4 is similar to Option | except that it requires the use ot EPA
approved. standardized electronic reporting format tor the Data
Acquisition Systems (DAS) tor reporting and record keeping. A
standardized electronic reporting tormat is expected to reduce the
costs to industry of reprogramming customized or oft-the-shelt
software by about 50 percent. In addition. standardized reporting
could reduce EPA’s administrative burden in processing quarterly
emissions reports by about 50 percent.

. Option 5 combines Options 1. 2. 3 and 4 including the operation and
maintenance requirements, additional pertormance testing require-
ments, the use of methods of monitoring SO, and volumetric flow by
gas- and oil-fired units as an exception to CEMS, the exemption of
gas-fired units and wet-scrubbed coal-tired units from the COM
requirement, the exemption ot all affected units retiring before
January 1995, and the required use of EPA approved, standardized
=lectronic reporting tormat for the Data Acquisition Systems. This
option also assumes that new units below 25 MW would be exempted
trom the CEMS requirements and that gas- and oil-fired units with a
capacity tactor less than or equal to 10 percent would be allowed to
use alternative methods ot monitoring NO, emissions. Option 5
represents the proposed CEMS rule.

Options 1. 2, and 3 also require data reporting and record-keeping but without the
standardized electronic reporting format requirement. EPA will require that all atfected units
required to install CEMS update or install a DAS to record hourly CEMS and flow monitor data.
Aftected units without CEMS must record daily fuel sampling analysis data and install a DAS to
record hourly fuel flow values. All atfected units will be required to submit quarterly reports ot their
emissions data to EPA. EPA will also require certification and inspection of all data handling
systems.

4.4.3 Assumptions about the Absent Regulations Case and the Regulatory Options
Under the absent regulations case, EPA assumes that all affected generating units would be

required to purchase, install, and maintain CEMS (for SO, and NO,), COM, and flow monitoring
systems if they do not already have one in place.!” The number of affected units and the additional

" According to the National Allowance Database (October 1990), there are 2,165 Phase [ affected units (1.311 coal-

fired units. 393 oil-fired umnits, and 461 gas-tired units). EPA ussumes that 142 new diesel-fired units would come
online between 1990 and 2000 for a total of 2.307 Phase II affected units. (Gas-fired units are defined as units that
burn gas at least 90 percent of the time. Although a singlte CEM may monitor multiple units, if several affected
units contribute 10 a single source (i.e.. stack), it is assumed for this analysis that a CEM 1s installed for each
affected unit. This could be an overestimation of the number of monitors needed because some units share d
common stack and a common CEMS.
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monitoring equipment required tor each were determined by using the National Allowance Database
(October 1990) and Aerometric Intormation and Retrieval Svstem (AIRS).

Exhibit 4-6 presents the number of attected units and the types of CEMS equipment needed
undur the statutory requirements.  About 46 pereent (1070-0ut ot 2307) of~all the aftected units
would be required to install all monitors while 90 percent (414 out ot 461) ol the gas-tired units and
87 pereent (467 out of 335) ot the oil-tired units will be required to install all monitors. In contrast,
only about 14 percent. (189 outof 1311) of the coal-fired units require all monitors.

Exhibit 4-7 presents the industry average CEMS cost estimates used tor this analvsis. =
Purchase. installation. operation and maintenance cost estimates werc provided by CEMS
manutacturers.?!  Under the absent regulations case. absent CEMS pertormance standards. EPA
assumes that most ot the atfected units will choose to purchase and install lower cost CEMS. I
affected units are required to install all monitors. it is expected to cost about $302.200 in capital
expenses and about $78.700 in annual operation and maintenance expenses per unit.

Because section 412 does not specity regular reporting, the absent regulations case assumes
.. e . . . h
that no additional effort would be required tor record keeping bevond what the DAS records.™*

For the purposes of this analysis. EPA assumes that the preparation ot quarterly reports and
data quality assurance/quality control requirements will require about 160 hours cach year (40 hours
each quarter) for each plant.23

Under Option 2. EPA assumes that 461 gas-tired units and 535 oil-tired units would be
allowed to use fuel sampling and analysis and a fuel flow meter instead ot an SO, CEMS and tlow
monitor. The gas-tired units would also be exempt from the COM requirement. EPA also assumes
that 10 existing coal-fired units with new wet-scrubbers would benefit from the COM exemption.
Under Option 3. EPA assumes that 118 units will be retired prior to January 1995.2%

20

Engineering costs associated with CEM retrofit are not included in the analysis due to the difficulty in obtaining cost
estimates. These retrofit engineering costs, however, are expected to be similar under the absent regulations case
«nd the regulatory cases.

These cost estimates are based on data provided by Thermo Environmental Instruments. Inc.: Rosemount
Analytical, Inc.; and KVB Inc. Fuel {low meter cost estimates are based on data provided by Jacksonville Electric
Authority. Flow monitor cost estimates are based on information provided by KVB. Inc. and Environmental
Measurement Research Corporation. DAS software and operation/maintenance costs are EPA estimates.

In the base case, EPA may submit a data request to the atfected unit operators 1o obtain data as needed or inspect
the data during a plant inspection. However, EPA assumes that no additional administrative time would be
required to keep track of the emissions data.

- EPA estimate. There dre 110 plants in Phase [, and approximately 730 piants in Phase II.

All estimates of numbers of affected units are from the National Allowance Database, October 1990 (version 1.0).
[CF estimates that. of the retired umts, 37 units are coal-fired. 66 oil-fired. and 15 gus-fired. For the purposes of
this analysis, EPA assumes that the distribution of any cxempt group is the same as the reguiated community as
& whole in terms of the quantities and types oi monitoring equipment that are currently in place. vor example,
under Option 3. it s assumed that the distribution of retired coal-fired units is the same as the distribution ot all
coal-fired units as presented in Exhibit 4-6.
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EXHIBIT 4.6
Number of Affected Units and Monitoring Equipment Needed*

i Coal-Fired Ungits
il o ; - !
i Alffected Units ! Monitors Required :
'T | T I
}

1 Phase 1 T Phase {1 Base Equip. NO, ¢ 0,00, P SO, { Flow = (OM | DAS |
f 0 | 1w X | X '| X X X i X .0X '
s b ees X lox . x x4 ox . -
w0 LoMe . X - X ﬁ \ .
TR - ﬁ: A R X . - <
R - X - R
s X Cox | X X e e
}L 256 | 1311 : Subtotal Coal
i Oil-Fired Units
2 Affected Units ! Monitors Required
. Phuse [ | Phase [I Base Equip. | NO, 0,/CO, SO, Flow COM ' DAS I
I 0 D s X x | x A A X X
s | s X x ox N
! o ! 2 - X T . . X X .
! 0 I . . 1 . . X . <
0 6 . R A . -
0 4 . . ‘ . A A X 4 .
5 53§ Subtotal Oil )
Gas-Fired Units |
I Affected Units Monitors Required '
. T I ] :
I Phase [ Phase {1 Base Equip. NO, | 04500, SO, Flow COM DAS i
0 414 X X X A A E X |
0 16 X X X A A . *
0 1 * . . . X E .
0 1 * X * A * *
0 29 * * * A E *
0 461 Subtotal Gas

| 260 | 2307 ! Total All Fuels

)

Monitors already present. No additional monitoring equipment required.

Monitoring equipment required.

Monitoring methods other than CEMS are available under Options 2 and 5.

Exemptions from these monitoring requirements are given under Options 2 and $S.

EPA estimates based on the National Allowance Database and AIRS. These are conservative
estimates given that some sources with monitors installed do not report to the federal EPA.

“myp Xt
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444  Costs Incurred by the Regulated Community

The costs to the regulated community under the absent regulations case and the five
regulatory options include costs associated with CEMS. tlow monitoring, and data handling hardware.
installation. maintenance. and costs associated with data recording and reporting.

CEMS, Flow Monitoring, and Data Handling Hardware Costs
EXHIBIT 4-8

Estimated Annualized Costs to the Regulated Community
(Millions of 1990 Dollars)

| : ‘ i i | 1
. Absent ‘ Option 1 ; Option 2 l Option 3 l Option 4 I Option § I
i Regulations (per year) (per year) (per year) ~ (per year) . (per year) i
i (per year) ; ;’ :
Monitoring Equipment . i
l! Coal-fired Units
I‘ 1993 208 235 235 235 235 2353
' 1994-2010 110.8 125.9 : 125.9 1249 125.2 ‘ 124.1
i Oil-fired Units i
| 1993 | 0.4 0.5 0.4 0.5 0.5 0.4
1994-2010 45.1 387 | 397 55.7 56.9 28.8
! Gus-Fired Units |
1993 0 0 0 0 0 0
? 1994-2010 | 39.0 50.5 41.0 49.8 48.9 26.7
! Subtotal i i K
1993 212 240 239 210 230 % 239 l‘
; 1994-2010 1949 235.1 206.6 230.5 2310 | 1796 |
| Data Reporting ‘ :
1993 0 6.6 6.6 6.6 . 0.0 ‘! 0.0 i
1994 0 58.1 58.1 58.1 58.1 38.1
’- 1995-2010 0 3.9 3.9 39 39 39
| ToTAL ! !
1993 21.2 30.6 30.5 30.6 30.6 I 30.5
1994 194.9 293.2 204.7 288.6 289.1 23;/.7
1995-2010 194.9 239.0 2105 2344 2349 I 183.5

The annual costs under each scenario for gas. oil, and coal units and for the regulated
community as a whole are presented in Exhibit.4-8. Thepresent value of the total hardware costs
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EXHIBIT 4-9
Estimated Present Value Costs to the Regulated Community for the Time Period 1993-2010*
{Millions of 1990 Dollars)

| ,  Absent )

; | Regulation | Option 1 ! Option 2 : Option 3 Option 4 ° Option 3
“L | Case L | E
| Monitoring Equipment | f | | . ]
| Coal-fired Units | 1,436 | 1,632 | 1,632 | 1.619 1623 1610 |
| Oil-fired Units | 577 | 751 | 69% l 712 728 | 368
i i | | | : ;
" Gas-Fired Units ; 499 046 | 524 637 620 | 41
) | | | ; '
\l Subtotal | 2312 3029 23854 | 2,968 2977 2319
: i 3 .
| Data Reporting | 0| 105 | 105 i 105 105 | 75 |
‘ . ; i i
l{ TOTAL 2512 33 2959 3,073 30820 2394

T Costs are discounted tor 18 vears (1993-2010) to the beginning of 1992 at a discount rate of three percent.

to the regulated community are presented in Exhibit 4-9. The average costs per unit are presented
in Exhibit 4-10.

Under the absent regulations case, the present value of the cost of installing a SO, CEMS,
a NO, CEMS, and a tlow monitor at all umts not presently equipped with these devices will be about
$2512 million tor the period 1993- 2010.27 The annualized costs are $21.2 million for 1993 and
$194.9 million each year tor 1995-2010. The average cost per unit will be about $81.300 for 1993 and
$90.000 each year for 1995-2010.

Under Option 1, the increase in the costs, attributable to relative accuracy testing audit and
other necessary quality assurance and maintenance procedure expenses, raises the monitoring costs
to the regulated community over the absent regulations case costs. The present value of the costs
to the regulated community will be about $3,134 million for the 1993-2010 period. The annualized
costs are $30.6 million for 1993, $293.2 million tor 1994, and $239 million each year for 1995-2010.
The average cost per unit will be about $95.800 tor 1993, $130.300 for 1994, and $110,400 cach year
tor 1995-2010. Option 1 is the most stringent and the most expensive regulatory option examined
tor this analysis.

Under Option 2, the costs to the regulated community are reduced from Option 1 through
the use of excepted monitoring methods and COM exemption of gas-fired units and wet-scrubbed
coal-fired units. These cost savings are outweighed, however, by the cost of quality assurance
procedures vital to ensuring accurate, trustworthy emissions data. The present value of the costs to
the regulated community under this option will be about $2.959 million for the 1993-2010 period.
The annualized costs are $30.5 million for 1993. $264.7 million for 1994. and $210.5 million cach vear

All present value costs are discounted back to the beginning of 1992 at 4 discount rate of three percent.
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EXHIBIT 4-10

Average Annual Costs per Unit to the Regulated Community

(Thousands of 1990 Dollars Per Unit)

g

i
i
1
i
|
]

1

l
E
|

Option 4

Absent | Option | Option 2 Option 3 I Option 5
i Regulations | (per year) (per year) (per vear) f (per veur) (per vear)
| . _ tper vear) ;
l Monitoring Equipment ‘ T |
; Coal-tired Units | \ i || l
1993 i 813 | 919 | 919 | 916 | 91 | 916
1 1994-2010 845 | 96.0 | 96.0 | 953 | 955 | 9a7 |
| Oetired Units | l _ : |
l 1993 0.7 957 l 974 | 95.7 | 957 | 774
| 19942010 1149 | 1493 | 138.9 | 1416 1448 732 '
: (ras-Fired Units ! i !
I 1993 0 0 0 0 0" 0
.! 1994-2010 4.6 | 1096 | 88.9 108.1 106.2 l 55.0
-! All Units :
% 1993 81.3 92,0 92.0 91.7 92.0 914!
i 1994-2010 90.0 108.6 1023 106.4 106.7 | 3.0
Data Reporting
1993 0 33 3.8 38 38 ] 3|
l 1994 0 21.7 21.7 217 207 | 217 i
o 1995-2010 0 L8 | 18 L8 LS Ls |
TOTAL ‘
1993 81.3 95.8 95.8 95.5 95.8 93.2
1994 90.0 130.3 | 1240 128.1 128.4 104.7
1995-2010 90.0 1104 104.1 108.2 108.5 348

tor 1995-2010. The average cost per unit will be about $95,800 tor 1993, $124.000 for 1994, and

$104,100 each year for 1995-2010.

Under Option 3, the costs to the regulated community are reduced from Option | through
the exemption of retiring plants from the CEMS/COM and flow monitor requirements. Again these
cost savings are outweighed by the quality assurance procedure expenses. Overall, the present value
of the costs to the regulated community under this option will be about $3.073 million for the 1993-
2010 period. The annualized costs are about $30.6 million for 1993, $288.6 million for 1994. and
$234.4 million annually for 1995-2010. The average cost per unit will be about $95,500 for 1993,
$128.100 for 1994, and $108.200 each year for 1995-2010.
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Under Option 4. the lower cost of the DAS with the EPA approved. standardized clectronic
reporting format reduces the costs to the regulated communitv. Overall. the present value of the
costs to the regulated community under this option will be about $2.977 million for the 1993-2010
period. The annualized costs are $30.6 million tor 1993, $289.1 miliion for 1994, and $3.082 million
cach vear tor 1995-2010. The average cost per unit will be about $95.800 tor 1993, $128.400 tor
1994, and $T08.300 cach vear for 1995-2010. _

Under Option 5. the proposed CEMS rule combining all of the clements of Options (-4, the
present value of the costs to the regulated community will be about $2.394 million tor the 1993-2010
period. The annuaiized costs are about $30.5 millicn tor 1993, $237.7 million for 1994, and $183.5
million annually tor 1995-2010. The average cost per unit will be about $95.200 for 1993, $104.700
for 1994, and $84.800 each vear for 1995-2010. Option 5 is the least expensive regulatory option
examined {or this analysis.

Monitor Centification, Data Recording and Reporting Costs

Under the absent regulations case. the atfected utilities are not required to report emissions
data to EPA. Thus, there are no costs tor monitor certification. data rccording or reporting
associated with the absent regulations case.”® The present value of the cost of monitor certifica-
tion. data recording and reporting to the regulated community under cach ot the regulatory options
is about $105 million for the 1993-2010 period.29 The annual costs are expected to be about $6.6
million for 1993, $58.1 million for 1994. and about $3.9 million each year for 1995-2010). The average
cost per unit will be about $25.200 for the period of 1993-1994, and about $1.800 each year for 1995-
2010. Annual cost estimates are presented in Exhibit 4-8 and the total present value cost estimates
are presented in Exhibit 4-9. The average costs per unit are presented in Exhibit 4-10.

Towal Costs 1o the Regulated Community

The present value of the total costs to the regulated community under the absent regulations
case is about $2,512 million tor the period 1993-2010. The present value of the total costs to the
regulated community under each of the regulatory options is about $3,134 million tor Option 1.
$3.040 million for Option 2. $3.073 million tor Option 3. $3,082 million for Option 4, and 32.626 for
Option 5.

4.4.5 Costs Incurred by EPA

The costs to EPA include the cost of conducting periodic plant inspections and processing
and reviewing emissions data. EPA incurs no inspection and data evaluation costs under the absent
regulations case. Under all regulatory options, the present value of the total cost to EPA of
pertforming these activities is about $1.0 million for the 1993-2010 period.30 The annual costs are
expected to be about $5.400 for 1994, $58,200 for 1995. $46.900 each year for 1996-1999. and
$110,200 each year for 2000-2010. The annual costs to EPA are presented in Exhibit 4-11. and the
total present value costs are presented in Exhibit 4-12.

Electronic data collection and tracking costs are included n the CEM and DAS costs.

Costs for monitor certification are based on EPA’s esumates that monitor certification will cost 525,000 per umt.
and a totai of 2,307 units.

Based on EPA’s estimate that a plant inspection will require an average of 60 hours at a cost of S34 per hour.
Options 4 and 3 include the cost savings of standardized emissions data reporting.
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EXHIBIT 4-11
Estimated Annual Costs to EPA
(Thousands of 1990 Dollars)

I Absent

! |
Regulation ! Option 1 Option 2 Option3  Option 4 Option 5
. . Case
. Plant Inspections i ; ; !
1S | 0 224 224 | 208 24 218
i ! : | :
I 1996-1999 | 0 ! 12 1.2 109 | .2 0.9
| I ! i . ' i '
! 2000-2010 i 0 744 | 744 | 744 | 744" 744 |
i | ‘ i : '
" Data Review and | || | | I
; Evaluation . | | ' : : :
1994 | 0 1 5.4 5.4 5.4 5.4 sS4
; ; ' ' i i
D 1995-2010 i 0 357 | 357 357 357 | 357 |
El : i : ] }
© TOTAL } -' ;
| | | | |
:\ 1994 0 54 54 5.4 l 5S4 54
11995 0 582 | 58.2 | 57.6 | 58.2 | 57.6
i 1996-1999 0 46.9 6.9 | 6.7 46.9 46.7
. 2000-2010 0 110.2 | 110.2 ‘ 110.2 110.2 | [10.2 Il
EXHIBIT 4-12
Estimated Present Value Costs to EPA for the Time Period 1993-2010*
(Thousands of 1990 Dollars)
Absent !
Regulation | Option 1 Option 2 . Option 3 Option 4 Option 3
Case ! ;
Plant Inspections 0 619 619 617 619 617
Data Review and 0 416 416 416 416 416
LEvalualion
TOTAL 0 1,035 1,035 1,033 1,035 b 1,033

Costs are discounted for 18 vears (1993-2010) to the beginning ot 1992 at a discount rate of three percent.
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4.4.6  Total Costs of the CEMS Regulations

Exhibit 4-13 summarizes the total costs associated with the absent regulations case and cach
of the three regulatory options examined. Option 3. the proposed rule. otfers a savings of about $710
million trom the most stringent regulatory case (Option 1). _Furthermore. the cost ot Option 5 is
about $117 lower than the absent regulations case due to the more rational approach to monitoring
sources that likely will have very low emissions, such as retired coal units and gas units with very low
utilization. :

EXHIBIT 4-13
Total Present Value CEMS Costs for the Time Period 1993-2010
(Millions of 1990 Dollars)

| H i i

i : |
| Absent ; ; E
Regulation ; Option | Option 2 Option 3 ‘ Option 4 . Option 5

@ Case ; | ' ;
- Regulated Community 2,512 3,104 2,959 3,043 | 3,052 2394
. Cosls ' |
| EPA Costs 0 l ! L L N
i TOTAL COSTS 2,512 3,105 2,960 3,044 3,053 . 2,395

Costs are discounted tor 18 vears (1993-2010) to the heginning of 1992 at a discount rate of three percent.

4.5 COSTS OF PERMITS

This section presents estimates of the labor requirements and costs to (1) tederal and state
governments to implement acid rain permit requirements, and ( ) owners and operators of sources
that must obtain permits under Title IV of CAA as amended.”® As with other implementation
activities, the costs of permits should be reviewed in light of the costs savings that a credible permit
program makes possible.

4.5.1 Background

To ensure compliance with Title IV requirements, section 408 requires owners and operators
of atfected sources to obtain operating permits from EPA during Phase I and from states in the
continental United States with approved Title V permit programs or from EPA during Phase II.
Permits issued to implement this title will have terms of five years.

As provided in section 408, the permit program is to be implemented in two phases. Under
the tirst phase. EPA will issue operating permits to owners and operators ot power plants that. are
required to meet Phase I SO, and NO, reduction requirements. First phase permits will be etfective
January 1. 1995 through December 31, 1999. Under the second phase, states with approved Title V

Because permut fees 1o be collected from source owners and operators under state permit programs ure required
specitically by Title V, and because these fees were addressed in the Title V Regulatory Impact Analysis and no
additional tees are required by or would result due to Title [V. examination of permit tees has been excluded from
this analysis.
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permit programs will issue permits that include acid rain provisions to owners and operators ol (1)
sources with new utility units. and (2) sources with existing electric utility units serving generators with
a capacity of greater than 25 MW (ie., Phase II attected sources). Second phase permits will be
cllective for terms of five years. beginning Januarv 1. 2000. It a state fails to adopt and implement
a permit program approvable under Title V. EPA must issue permits to atfected sources in Phase 1.

To obtain permits. owners and operators must submit to the permitting authority a permit
apphcation for cach alfected source (i.e.. plant). The contents of the acid rain permit application will
include the following tor cach attected unit at the source: (1) general information required tor all
units. and (2) a compliance plan with specific information, as appropriate. to support the use ol any
compliance options tor SO, (e.g.. substitutions. Phasce [ extensions. repowering extensions) or tor NO,
(L.e.. alternative emission limitations. emissions averaging, or extensions). The general intormation
will include the identity of the designated representative, source and unit identitication. operating
information. ¢missions monitoring information. and an indication of the compliance strategy or
strategies proposed for units.*? In addition. a certificate of representation for the designated
representative for the source must precede or accompany the application. The certiticate of
representation must state. among other things, that allowances and proceeds of transactions involving
allowances will be held or distributed to the owners of units at the source. either in proportion to
cach owner’s legal. cquitable, or leasehold interest. or by some other contractual entitlement. and that
the designated representative is authorized to tully bind the owners and operators with regard to Acid
Rain Program matters.

The designated representative of the owners and operators of subject power plants must
submit Phase [ acid rain permit applications and proposed compliance plans to EPA no later than
February 15. 1993. (Proposals to revise the permit application, proposed compliance plan. and tinal
permit may be submitted at any time.) EPA must act on the compliance plan within six months of
receipt.  Designated representatives of Phase II sources must submit initial acid rain permit
applications and proposed compliance plans to the state permitting authority, with copies to EPA,
by January 1, 1996. States with approved permit programs must issue the permits to sources satistying
the permit requirements by December 31. 1997. In states without permit programs approved under
Title V by July 1, 1996, EPA is required by Section 408 to act on the applications and issue permits
hy January 1. 1998. The designated representatives of sources that include new electric utility steam
generating units must submit permit applications and proposed compliance plans to the appropriate
permitting authority at least two years before the latter of (1) January 1, 2000, or (2) the date on
which the unit commences operation, unless the new unit shares a common stack with a Phase 1
affected unit, is designated as a compensating unit. or was modified on or after enactment to serve
a generator greater than 25 MW. In any of these cases, the designated representative must submit
a permit application for the unit at an earlier date.

4.5.2 Assumptions

The estimates of labor requirements and costs to implement permit programs and obtain
permits under Title [V depend on assumptions regarding participation. source burden, and timing.

s

[f the owners, operators, and designated representative of a unit plan to comply in timely fashion with the applicable
SO, emission limitations by holding the requisite number of ailowances und plan to comply in a timely tushion with
the applicable NO, cmissions limitations. a certification to that effect is all that is required. If the owners. operators.
and designated representative of a unit elect to use one or more of the compliance options authorized by the Act.
the following specific information to support use of a proposed option is required: identification of untts governed
by the option. und of the designated representatives: notification and reporting requirements: and proposed
emissions limitation and allowance allocation information.
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Participation

Of the 110 sources expected to require permits under the first phase of the acid rain [)t,l'ml[
program. 83 sources are expected to requlre permits covering both SO, and NO emissions.”” and
27 are expected to require permits covering only SO, emissions. #* Under the scwnd phase, 72
Phase II sources (which include sources under the first phase) are expected to require permits. Four
hundred and thirty (430) of these sources are expected to require permits for both SO, and NO,
cmissions.™ and 297 sources are expected to require perinits tor SO, only.” ¢ Sources with nw,
units and some new IPPs will also require permits under the second phase. For the purposes of
projecting permit costs. EPA is estimating that roughly 100 of these projects will require permits.
These projects all are assumed to obtain the needed allowances to start operating in the vear
200037 3% For sources that are subject to both SO, and NO, emission limitations. this analysis
assumes that one permit will govern all pollutants regulated bv the program emitted by a single
source. This analysis assumes that all sources required to obtain acid rain permits under this title are
large sources.?

Source Burden Estimates

Administrative burden costs are expected to be incurred by (1) owners, operators. and
representatives of sources who apply tor operating permits: (2) EPA, which must implement a federal
permit program to issue first phase permits to sources, and which will provide oversight of state
permit program implementation, permit issuance, data management, permit compliance. and
enforcement for second phase permits: and (3) state authorities who assist EPA during Phase [
implementation and review applications tor and issue second phase permits.

Estimating the burden associated with permits is difficult because the burden to individual
permit applicants of developing an application may vary widely depending upon the method of
compliance chosen. Although all applicants for permits will be required to submit a general acid rain
permit application form for each affected source that covers all atfected units at the source, additional
torms would be necessary it one or more compliance options are chosen by the source to meet the
SO, or NO, emissions limitations for any unit. Rather than trying to predict the number of
applicants that will elect to use various combinations of compliance options for units, this analysis
assumes average overall burden estimates for permits applicants, EPA, and states.

Excludes Phase I plants with all wet bottomy/cyclone Phase [ units and excludes solely oil and gas plants.

Estimates of the number of sources that will be atfected by the acid rain permits program were obtained trom the
National Allowance Data Base (version 1.0).

Assumes the January 1, 1997, regulations for nitrogen oxide emissions apply for all other coat boiler-type units. hut
excludes solely oil and gas plants.

Estimates of the number of sources were obtained from the National Allowance Data Base (version [.0).

EPA estimates that these projects will require about 127,600 allowances per year to emit sultur dioxide (or wbout
1.270 annually per project).

Additional sources may elect to be included under the "opt-in” program. and will be required to obtain permits.
These sources have not been included in this analysis because the costs they incur are optionat and because they
wiil be covered under separate regulations.

Large sources are defined as those emitting more than 100 tons per vear of any pollutant.
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The labor burden estimates (per occurrence of a task where appropriate) used in this analysis
tor tederal and state governments and permit applicants are the same as those used for large sources
in the Regulatory Impact Analysis and Regulatory Flexibility Act Screening Analysis tor Proposed
Title 'V Operating Permits Rc_s\_rulalions.‘l(T This analvsis assumes that anv incremental burden
mcurred by (1) permit applicants {iling applicaiions that include one or more of the acid rain
conipliance options. and (2) permitting authorities reviewing these applications and issuing permits,
is included in these labor burden estimates. Burden estimates per task occurrence are assumed not
to change vver the time period of this analysis. In addition. the activities that will be performed and
the burden on sources associated with obtaining a single permit are assumed to be the same under
both the first and second phases of the permit program (although the actual burden on all aitected
sources in Phase II may be less since the program. including options, is greatly simplificd by Phasc
II and because Phase I sources will be applying for a second time and will have a better understand-
ing ol the program and the application procedures).

Timing of Costs

This analysis covers the period from January 1. 1992, through December 31, 2010, inclusive.
Submission of a designated representative certificate of representation torm and a permit application
{(along with the proposed compliance plan). application review. and permit issuance are generally
required prior to the effective date of a permit. Although deadlines for submitting permit
applications and issuing initial permits under both Phase I and Phase I exist (see section 4.5.1 above).
the actual timing when (1) applications will be prepared. submitted. and reviewed. and (2) permits
will be issued -- both for initial permit applications and future renewals of Phase II permits -- is
uncertain. Because of this uncertainty and to simplify the analysis. it is assumed that all initial costs
associated directly with obtaining and issuing each permit. which are non-recurring over the life of
a permit. will be incurred at the end of the year the permit becomes ettective, beginning in the year
1995 (fe.. 1995, 2000, 2005, and 2010). Recurring costs will be incurred annually at the cnd of each
vear. (For more precise estimates of the timing of burden and costs to participants and EPA under
the tirst three years ot the acid rain permit program. see the Information Collection Request tor
Allowance Transters, Energy Conservation and Renewable Energy Allowances, Acid Rain Permits.
and Emissions Reporting Under the Clean Air Act Amendments Title IV.)

Because the first phase ot the permit program is federally operated, this analysis assumes that
no state burden will be incurred until the year 2000 (although in actuality states will develop
personnel and procedures for program implementation during the 1992 to 1995 time period. and will
be reviewing Phase II permits beginning in 1996).

4.5.3 Costs Associated with Permit Program Administration

Administrative burden costs to operate the Title IV acid rain permits program are incurred
by EPA alone under the tirst phase of the permit program and by both EPA and state authorities
that have delegated authority for the permit program under the second phase (beginning January 1,
2000). Administrative costs in this analysis account only tor direct costs incurred once permitting

Burden estimates for the Title V Regulatory Impact Analysis were provided by EPA.

These decreases in burden will be offset by increases in burden for units which were not aftected tor NO_ during
Phase | und which may need to submit their applicauons tor Phase II NO_ compliance at a later date than their
general permit applications as specitied in section 407(f). For sources with such units. the permit will be modified
to include the NQO, requirements.
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authorities begin accepting applications and issuing permits: Indirect costs related to program
development. program monitoring. enforcement. and overhead have not been included because
cstimates of the burden and costs associated with these activities are still uncertain.

First Phase

The primary non-recurring tasks performed by EPA under the first phase of the permit
program will be reviewing permit applications. notifying the public and affected states. and issuing
proposed and tinal permits. The primary recurring activity pertormed by EPA under this phase will
be reviewing quarterly and annual compliance certitications.  Quarterly compliance certitications.
other than the monitoring reports discussed in that section, will be submitted only for some units
using a tew of the specitic compliance options.  This burden is. therefore. speculative and is
considered to be very small. Reviewing an initial permit application and issuing a permit is estimated
to take an average of 60 hours. Reviewing certificates of representation is estimated to require one
hour per occurrence. Reviewing quarterly and annual compliance certifications is estimated to take
four hours per occurrence.*? Therefore, the burden to EPA to administer the first phase of the
permit program is estimated to be 65 hours per source the first year and 4 hours annually tor
subsequent years for each source. It 110 sources submit certificates of representation. permit
applications and annual compliance certitications. EPA’s permitting etfort will be about 8.470 hours
over five years (6,710 hours will be incurred the tirst vear and 440 hours annually in the subsequent
tour vears). EPA is also expected to incur costs in training state statf and tor state program oversight.
Some of these costs, though related to the second phase of the permit program. will be incurred
during the first phase and are theretore included in the costs of the first phase. EPA cstimates that
training will require approximately two FTEs tor two to three years; for simplicity. these costs are
shown in Exhibit 4-14 as though they all occur during the tirst year. Program oversight is estimated
to require roughly 10 FTEs (one in each of the ten EPA regions) for the entire period of the first
and second phase. At 2,080 hours per FTE per year, training and oversight will require a total of
114,400 hours during the first phase. Assuming EPA’s hourly rate is about $34 per hour, the total
cost to EPA to administer the first phase of the permit program will be about $4,193.000. EPA’s
level of effort and costs under this phase of the permit program are presented in Exhibit 4-14.

Second Phase

Under the second phase of the permit program, states will have primary responsibility tor
reviewing initial permit applications and proposed compliance plans. notifying states that are within
50 miles of a source, issuing permits, transmitting copies of proposed permits and final permits to
EPA, and processing permit revisions. These activities will be non-recurring over the 5-year life of
the permits. Reviewing an initial permit application and proposed compliance plan and issuing a
permit is estimated to take on average 60 hours. Notitying EPA and notifying applicable states are
estimated to require two hours per occurrence tor a total of four hours per source.™ The primary
recurriag activity performed by states under this phase will be reviewing quarterly and annual
compliance certifications. Reviewing quarterly and annual compliance certifications is estimated to

The burden 1o EPA for processing permit revisions is uncertain and will depend upon the number and nature of
the revisions. Because of the flexible compliance plunning options available to sources at the time of permit
application, and because ot the flexible revision procedures proposed. EPA estimates the burden to EPA for permut
revisions will be minimized. Permit revisions are optional and the quantity unknown. Therefore. an estimate of
the burden associated with permit revisions had not been included.

The burden to states for processing permit revisions will be less significant on a per source basis than tor EPA
during Phase [ because the program is greatly simplified. (See the previous footnote.)

4-30)



EXHIBIT 4-14
Administrative Burden and Costs to EPA
Under the First Phase of the Permit Program

| Tusks Hours Per Occurrence Totat Hours® C T Toual Totut
.‘ ' i Burden Costs

] - T Firs ] i Over Five Over Five
' ! Initjal | Recurning | irst Year _:\nnuully I Yeurs Yeurs :
i i . ! 1 Subsequent | :
!| i : | Ye ! !
: | i ! drs
: : _
i 1. Review certificates of i I | : 110 : 110 S4.000

representation and 1ssue :
completeness notices. : - !

. Review permit o0

2 : | 6.600 6.600 $224.000
| application.” nouty the | _ | : ! _ ;
| public and atfected states. : i 5 : _ ! :
" und issue proposed and I ) I i :
final permut. |l | ' 5 i
! 3. Review annual : : 4 440 440 | 2200 S75.000
| compliance certification | i '
il i i H
- _ ‘ |
i 4. Training State Staff ‘ : 10,400 10,400 : $354.000
’ 3. Oversight of State 20.800 ; 20.800 104,000 $3.5326.000
[ Programs |
.‘ i .
| TOTAL 38,350 {21240 123,310 . $4.193.000
* Assumes 110 sources are required to obtain permuts.
" 1990 dollars. (Costs have been rounded to the nearest thousand dollars.)

take four hours per occurrence. Theretore. the burden to states as primary administrators ot the
second phase of the permit program is estimated to be 68 hours the first year and 4 hours annually
tor subsequent years for each source. If 727 Phase II sources and 100 new power plants submit
permit applications and proposed compliance plans to state permit authorities, the total state etfort
will be about 66.987 hours over one S-year permitting cycle (53,755 hours will be incurred the first
year and 3.308 hours annually in subsequent years). Assuming that state administrative costs are
equivalent to EPA costs (about $34 per hour). the total cost to states over one tive-year permitting
cycle are estimated to be about $2.277,000).

In its oversight role under the second phase of the permit program, assuming that all states
will have approved permit programs, EPA will pertorm the non-recurring task of reviewing proposed
permits issued by states. Reviewing a proposed permit is estimated to take 40 hours. It a total of
827 Phase II sources and new power plants submit permit applications and proposed compliance
plans, EPA’s total effort for permit review will be about 33.080 hours.

EPA’s oversight of state programs will continue in the second phase. with one FTE in LZ](.h
of ten regions throughout the phase tor a total of 104,000 hours tor each five year permit cycle.
At $34 per hour. the cost of oversight for cach tive year permit cycle will total $3.536.000. At $34

Pretiminary EPA estimate.



per hour. EPA's total costs over one tive-vear permitting cvele are expected to be about $4.661.000.
In making these estimates. EPA assumes that no states will detault.

The burden and costs to states and EPA tor one five-vear permitting cvele under the second
phasc ot the permit program are presented in Exhibit 4-15. Based on the assumptions regarding the
time frame of this analvsis and a tive-year permit life. burden and costs will be incurred tor two full
permitting cveles plus those tor the tirst vear ot a third cvele (in the vear 2010) during the period off
this analysis. Therctore. the total labor burden to states and EPA under this phasc is 323.212 hours
over L vears: the total costs over 11 vears are estimated to be about $17.789.000.

EXHIBIT 4-15
Administrative Burden and Costs to States and EPA
For a 5-Year Period Under the Second Phase of the Permit Program*

Tusks Hours Per Occurrence Total Hours® Towal . Total
! | ' Burden | COstS
? : N Over Five ' Over Five
| _ [nitial i Recurring . Tirst Year “-\nnuall,v : Years Yeurs:
; : ; Subsequent |
: ; Yeurs
L States: ' ' ; ' : i
. i ;
1 ! | B
I. Review ceruticates of : 1 : ! 827 8§27 o S28.000

representation and 1ssue : i
completeness notices i i : :

I~

S1.687.000
application, nouty EPA,
the pubiic, and atfected
states und issue proposed
and tinal permit

|
. Review permit ‘ 60 i 49,620 49.620
|

© 3. Review annual : 4 3308 0 3308 16.540

3 $562.000

©  compliance certification ! i i

| STATE TOTAL 53,755 3.308 66987 - S2277.000 |
[ : 1
| EPA: |

|

| 1. Review proposed permit 40 33.080 33.080 ‘ $1.125.000

i 2. State program oversight 20.800 20.800 i 104000, S3536.000 ¢
; ; — ] !
| EPA TOTAL 53880 | 20800 137080 | $4.661.000

| OVERALL TOTAL 107.635 | 24.108 204.067 $6.938.000 |

Assumes all 48 conuguous states have delegated permit programs.
Assumes 827 sources (727 Phase II sources and 100 new power plants) are required to obtain permits.
h 1990 dollars. (Costs have been rounded to the nearest thousand dollars.)

Summary of Administrative Burden to States and EPA

The total administrative burden (first and second phases) of the acid rain permit program to
states and EPA over the period of this analysis is summarized in Exhibit 4-16. The costs of the
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program to states and EPA over the period of this analvsis are summarized in Exhibit 4-17. The
aggregate burden to states and EPA is estimated to be 585,324 hours. As shown in Exhibit 4-(8. the
total costs to states and EPA are estimated to be about $21.731.000: the present value of these costs
trom 1995 through 2010 will be about $15.654.000 at a discount rate ot three percent.  The
average annualized costs per source to states and EPA are estimated to be about- $7.600 under Phase
[ and $1.700 under Phasc 11
EXHIBIT 4-16
Summary of the Administrative Burden to States and EPA
For the Acid Rain Permit Program

January [. 1995 through December 31, 2010
(Hours)
i Authonty First Phase® Second Phase® i Second Phase” Towl 5
(First 5 Years) (Second 5 Years) [
: il
. . | !
i Total Total b Total ; Total i Total _ Total :
i First Year Subsequent First Year | Subseguent First Year l Subsequent
i Four Years Four Years Four Years
| EPA | 38350 84.960 53.850 83200 | 353.880 83200 . 451350
| States 53,755 13.232 53.755 13232 1 133974
i |
I ToTAL i !
| HOURS 38.350 } 84,960 107.635 96,432 107,635 96,432 . 385324
! Assumes 110 sources are required to obtain permuts.
h Assumes 827 sources (727 Phase I sources and 100 new power plants) are required to obtain permuts.
: Includes first vear burden hours that will be incurred in the year 2010 during the third 3-year c¢ycle under
the second phase of the permit program.
4.5.4 Costs Associated with Program Participation

The primary non-recurring tasks performed by program participants to obtain permits under
either phase of the permit program will be rule interpretation and compliance planning, information
collection and analysis, designation of a representative of the owners and operators ot each unit at
a source, and permit application and proposed compliance plan development. Interpreting the rule
and compliance planning is estimated to require 60 hours.*® Collecting and analyzing relevant
information is also expected to require on average 60 hours.*’ Designating a re&resentative of the
owners and operators of each unit at a source is estimated to take 50 hours.™ Assembling the
permit application and developlng a proposed compliance plan is estimated to take on average 200
hours.*” The principal recurring activity performed by program participants will be submitting

EPA uassumption. Costs are discounted back to Junuary 1. 1992.
EPA estmate.
EPA estimate.
EPA esumate.

EPA estimate.



EXHIBIT 4-17
Summary of the Costs to States and EPA
For the Acid Rain Permit Program

January 1. 1995 through December 31, 2010
(Thousands ot 1990 Dollars)

R - ) g
' Authonty First Phase* second Phase® Second Phase® Total {
: : (First 5 Yeurs) . (Second 5 Years) !
r . ] . : I i R i
i Towd Total Total Total : Total Total ; ;
J ; First Year i Subsequent | First Year | Subsequent | First Year | Subsequent |
4 i Four Years J ! Four Years ! Four Yeurs !
H 1 H
| EPA 1.304 2889 om0 2829 1 1832 ! 2829 15347
. . i . . o - |
| States ; i 1.828 ; 450 1.828 l 450 i 0.354
i T ; T
i TOTAL : 'i i | :
1 COST 1304 2889 , 3.660 | 3.279 3.660 i 3.279 ? 21731

Assumes 110 sources are required to obtain permits.

Assumes 827 sources (727 Phase II sources and 100 new power plants) are required (O obtain permuts.
[ncludes first year costs that will be incurred in the year 2010 during the third S-vear cycle under the
second phase of the permit program.

annual compliance certifications. (Some participants may incur an additional burden tor quarterly

reporting associated with the use of certain compliance options; however. this burden is optional,

speculative, and expected to be very small.) Compliance certification is estimated to take 16 hours
50

annually.”

It 110 sources participate in the permit program during the tirst phase. the total administrative
burden will be about 66.370 hours over five years. Given the breakdown for each task between
managerial. technical and secretarial hours as presented in the ICR. the cumulative total
administrative cost to all 110 participants over the tirst phase of the permit program will be about
$2.843.000.

It 827 Phase II sources (including new power plants) participate in the second phase ot the
permit program, the total burden to participants will be about 431,720 hours over a five-year
permitting cycle. Given the breakdown for each task between managerial. technical and secretarial
hours as presented in the ICR, the five-year total administrative costs to participants under the
second phase of the permit program will be about $18,183.000. Assuming that two second phase
permitting cycles and the first year of a third cycle will be completed within the time trame covered
by this analysis, total administrative costs to permit program participants under this phase will be
about $43.556,000.

The level of effort and costs to permit program participants are presented in Exhibit 4-18.
The total administrative costs to participants for the 16-year period of this analysis will be about
$46.399,000. In present value costs, the total administrative cost to participants will be about

Nl

EPA estimate.



Administrative Burden and Costs to Participants

EXHIBIT 4-18

Under the Acid Rain Permit Program

January 1, 1995 through Dcecember 31, 2010

S

Tasks Hours Per Occurrence Hours Per Source Total Hlours Total Total Costs?
Per Permit Cycle Burden'
Initial Recurring liirst Year Annually Phase 1° Phase 11°
Subsequent (Once Cycle)
Years
l. Sclect a designated 35 35 11,900 28,045 98,735 $4,713,895
representative
2. Prepare permit applica- 96 96 10,560 79.392 248,730 10,640,920
tion
3. Apply tor a reduced 20 26 750 5850 0.030 294325
utilization plan
4. Apply lor a substitution 8 8 160 1,200 3,700 171,350
plan
S. Apply for a Phase | 56 56 896 0 890 C3n792
extension
6. Annual compliance 66 66 66 36,300 272910 636,702 20,201,242
certification
7. "lixcess limissions 20 0 0 0 0 0 0
8. Permit Revisions 21 21 21 5,775 43,418 101,295 . 4.337459
TOTAL NA NA NA NA 66,371 431.715 1,090,754 $46,399,389

Assumes 340 entities (including 230 affected under Phase 1 but not under Phasc 1) designate o representative, 1O Phase T unas apply tor a pernut, 30 sourees
apply for a reduced utitization plan, 20 sources apply for a substitution plan, and 16 sources apply for & Phase Textension, 110 sources submut an annual compliance
certification, no sources have excess emissions because the incentives for compliance are so great, and 55 sources subnut permul revisions.,
Assumes 827 sources (727 Phasc 1 sources and 100 new 1PPs) select a designated representative and apply for permits, 225 sources apply tor o reduced utization
plan, 150 sources apply tor a substitution plan, 827 sources submit an annual compliance cerlification. o sources have exeess cmssions bediuse the meentives for
compliance are so great, and 414 sources submit permit revisions.
Equals to the sum of hours for (1) Phase 1. (2) two Tull eycles under Phase 11, and (3) the lirst year of the turd eyele of Phase 1 (the year 2010).

1990 dollars.



$31.877.000 at a discount rate of three percent.’! The average annualized costs per source to

participants are estimated to be about 34500 under Phase [ and $3.200 under Phase 1.

The total annualized administrative costs to respondents as well as EPA and states s
summarized in Exhibit 4-19. :

: EXHIBIT 4-19
TOTAL ANNUALIZED ADMINISTRATIVE COSTS
FOR THE ACID RAIN PERMIT PROGRAM

January 1, 1995 through December 31, 2010
(Thousands of 1990 Dollars)"

Authoriy : First Phuse’ _ Second Phase*

K (1995-1999) ' (2000-2010) |
{ EPA ©S8S54 i $1.025 E
States | S0 $792 !
| Participants 5590 54.040 !
{ TOTAL SId4 $5.857

! Costs rounded to the nearest thousund dollars.
Assumes |10 sources are required to obtain permuts.
Assumes 827 sources are required to obtain permits.

4.6 ENERGY CONSERVATION AND RENEWABLE ENERGY

This section presents estimates of the level of effort and costs to utilities and EPA associated
with obtaining and distributing allowances from the Conservation and Renewable Energy Reserve.

4.6.1 Background

Although the principal purpose of Title IV of the Clean Air Act is to reduce acid rain by
requiring reductions in emissions of SO, and NQ,, it is also the purpose of this title to encourage
energy conservation and pollution prevention as a long-range strategy for reducing air pollution and
other adverse effects of energy production and use. As an incentive for electric utilities to (1)
implement energy conservation measures and (2) use renewable energy, section 404(f) of Title IV
establishes provisions for qualifying electric utilities to receive allowances for SO, emissions avoided
through either of these two options. That is, for each ton ot SO, emissions avoided by an electric
utility through the use of qualitfied energy conservation measures or qualitied renewable energy. the

EPA assumption. Costs are discounted back to January 1. 1992.
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oy . 34 . . .
utility shall be allocated a single allowance.™  Allowances will be allocated on a tirst-come-first-

served basis tor energy saved by qualified conservation measures or generated by %ualit'icd renewable
cnergy during the period between Januarv 1. 1992 and December 31, 2000277 up to a total of
300000 allowances tor all atilitics will be allocated from the Conservation and Renewable Energy
Reserve. No allowances will be allocated for energy conservation measures or fenewable energy that
were operational betore January L 1992, -

To quality to receive allowances tor emissions avoided. an electric utility will have to meet the
tollowing requirements:

. Costs tor the qualiticd cnergy conservation measures or qualified
renewable energy are being paid directly by the clectric utility or
through purchase trom another entity:

. Emissions of SO, avoided through the usc of qualitied energy
conservation measures or qualified renewable cnergy are quantitied
according to EPA guidelines: and

. A least cost energy conservation and electric power plan is being
implemented to the maximum extent practicable.”

[n order to receive allowances for emissions avoided. each electric utility must submit to EPA
(or the appropriate state regulatory authority) an application to receive allowances from the
Conservation and Renewable Energy Reserve.”” The application must include the following
information:

. Designation of the qualified energy conservation measures implement-
ed and the qualified renewable energy sources used for purposes of
avoiding emissions during the previous calendar year;

. Verification of (1) installation of energy conservation measures and
the energy savings attained.”® and (2) plant operation using renew-

Under Title IV, a qualified energy conservation measure is defined as "a cost etfective measure that increases the
cfficiency of the use of electricity provided by an electric utility to its customers;" qualified rencwable energy is
detined as "energy derived from biomass. solar, geothermal, or wind." Neither is 10 result in a net increase m 50,
emissions. [lustrative lists of qualitied energy conservation measures and renewable electric energy resources will
be provided in EPA’s Energy Conservation and Renewable Energy Reserve regulations.

Because allowances will be awarded retrospectively. the earliest date on which applications for ullowances will be
accepted is January 1, 1993.

H A least-cost energy conservation and electric power plan must ( 1) contain a long-term resource plan which integrates
demand-side and supply-side resources, (2) allow for public participation in the planning process. und (3) be
approved by the appropriate state regulatory or rate-making authority.

Only state-regulated electric utilities will submit applications for allowances to the state regulatory authority tor
review and approval. Electric utilities whose retail rates are not subject to the jurisdiction of a state regulatory
authority will submit their applications directly to EPA for approval.

A certification of energy savings methods and calculations will be inctuded as part of the verification.
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The model analyzes the etfects of allowance trading and banking bv including the possibility
of allowance transactions as part of each power plant’s strategy. For instance, in addition to various
strategies discussed in the next section that could reduce a power plant’s SO, emissions. the plant’s
operators could choose to purchase allowances instead. Alternatively. the plant could be equipped
with scrubbers that would more than meet its cmissions reduction targets: the extra allowances that
would be generated as a resuit could cither be sold at the market price or banked tor tuture use.
Each of these new strategies has a cost that will depend on the market price tor allowances. Again.
the model assumes that the lowest-cost strategies will be chosen across the utility svstem and
calculates total costs by adding up the costs tor each plant.

While the model shows clearly that the use of the allowance system can lower the costs of
control substantially on a nationwide basis. it should be noted that both the allowance system and the
cost savings it provides depends on the existence of credible mechanisms to ensure that emissions
reductions and allowances are tracked and recorded fairly and accurately. Without these mechanisms.
whose costs are described in sections 4.2, 43. 44. and 4.5. none of the cost savings shown in the
scetion would be possible. For this reason. the cost savings described here can be attributed in large
part to the elements of the Acid Rain Program concerning the administration of the allowance
svstem. the auctions. direct sales and IPP guarantees. permits. and emissions monitoring.

A more detailed discussion of the Coal and Electric Utilities Model is presented in Appendix
JA.

4.1.1  Sulfur Dioxide Reduction Strategies and Their Costs

The increase in costs due to the acid rain title and the cost savings associated with the
implementation regulations depend on the types of SO, reduction strategies likely to be employed
by aftected units and the market impacts associated with these strategies. The major types of
reduction strategies and their likely impacts on costs are discussed below.

Installing Pollution Control Equipment

One major strategy for reducing SO, emissions is to install "scrubbers” or pollution control
cquipment. Equipment costs are functions of the type of control technology used as well as the SO,
removal efficiency associated with the technology. The installation of pollution control equipment
results in higher capital and operating costs. The use of the equipment also increases fuel costs; the
operation of scrubbers, for example, results in additional steam and electricity requirements.

Switching to Lower Sulfur Coals

Switching to lower sulfur coals reduces SO, emissions. but results in higher costs because
delivered low sulfur coal prices are typically higher than delivered high sulfur coal prices at most
power plants. This is particularly true for many plants located in states in the Midwest where high
sultur coals are available locally while low sulfur coal supplies must be obtained from outside the
state. Furthermore, increased demand for low sultur coals will tend to push up prices tor all users
of low sultur coal, as coal that is more expensive to mine is brought into the market to meet the
demand. On the other hand. falling demand for high sulfur coals will tend to push high sultur coal
prices down as production is concentrated in low-cost mines. Thus, while power plants using large
amounts of lower sulfur coals face increases in their fuel costs, many power plants that plan to use
higher sultur coals (because they are using or planning to use scrubbers to reduce emissions from
these coals) will probably experience a reduction in their fuel costs.
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able cnergy and the cnergy generation attributable to renewable
energy input:®’

. Calculations of the number of tons of emissions avoided (and
allowances sought) by implementing conservation measures or using
renewable energy: and

. Demonstration of qualification to receive allowances for emissions
avoided. (The requirements to qualifv to receive emissions are listed
above.)

As applications are rceceived by EPA. they will be registered chronologically by dailv postmark.
Within 30 days of receipt. each application will be reviewed to determine whether it mects all the
necessary criteria to receive allowances trom the Conservation and Renewable Energy Reserve.
Lulities with qualitving applications will be allocated allowances until the Reserve is depleted.

It a sufticient number of allowances remain in the Reserve. each utility with a qualitving
application will be allocated the number of allowances tor which it applied. In the event that the
number of allowances remaining is less than the amount for which the next qualifying applicant has
applied, the applicant will receive the number ot allowances remaining in the Reserve. In the event
that the Reserve becomes over-subscribed by more than one applicant on a single day. the allowances
remaining in the Reserve will be distributed on a pro rata basis to the applicants.

4.6.2 Assumptions

Estimates of the labor burden and costs associated with obtaining and distributing allowances
trom the Conservation and Renewable Energy Rescrve are based on the assumptions below.

Participation

Predicting the number of utilities that will apply for allowances from the Reserve is ditficult.
According to a research project sponsored by the Electric Power Research Institute, about 40 percent
of all electric utilities are expected to implement energy conservation programs before the vear
2000.°% Based on this expectation. as many as 145 electric utilities could file applications for
allowances trom the Reserve each year.’® The actual number of utilities that apply tor allowances,
however, could vary signiticantly depending on the marginal value of Reserve allowances to utilities
relative to the application costs to receive allowances. Because of the uncertainty regarding the
number of utilities that will apply tor allowances. cost estimates are presented in ranges. For this
analysis, it is assumed that 40 to 125 applications will be submitted per year and that, on average, only
one application for allowances will be submitted by any one utility in a particular year.%®

Copies of certified plant operation records showing energy generation. plant size, and hours of operation during the
applicable calendar year are required to verify plant operation using renewable energy.

Electric Power Research Institute (EPRIL) CU-0953. Impact of Demand-Side Mdanagement on Future Customer
Electricity Demand: _ An Update. September. 1990.

ICF estimate which assumes that one application would be submutted per utility tor each year allowances from the
Reserve are requested.

)
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Timing of Costs

This analysis covers the period trom January 1. 1992, through December 31. 2010: the last
date on which allowances from the Reserve may be available is January 2. 2010 (determired by
statute).  Because allowances will be awarded retrospectivelv tor energy saved by qualitied
conservation measures or generated by qualified renewable energy atter January 1. 1992 (and betore
December 31, 2000). the carliest date on which applications tor allowances will be accepted is January
[. 1993, This analysis assumes that costs to applicants and EPA associated with obtaining and
distributing allowances will be incurred at the ¢nd of the year. beginning in 1993.

The time period over which costs will be incurred depends not only on the number ot
applications for allowances that are completed and submitted. but also on the numbcr of allowances
requested per application (which is nearlv impossible to predict) or projections ot when the Reserve
will be depleted. Based on estimates of the overall annual demand-side attect of conservation on
future electricity demand trom 1990 through 2010 provided in the EPRI report.®! the Conservation
and Renewable Encrgy Reserve will be depleted by the end of the year 2.000. if not sooner.®?
Therefore, this analysis assumes that at the high cstimate of 125 applications per vear. the Reserve
will be depleted in eight years with each utility on average applying for 300 allowances. At the low
estimate of 40 applications per year, assuming the average number of allowances tor which each
utility will apply is the same as under the high estimate (Le.. about 300). allowances trom the Reserve
will be available through the last day ot the program on January 2, 2010.

4.6.3 Costs Associated with Program Administration

Exhibit 4-20 depicts the annual burden and costs to EPA associated with distributing
allowances trom the Conservation and Renewable Energy Reserve. Tasks that will be pertormed by
EPA related to the distribution of allowances tfrom the Reserve include the tollowing: (1) register
applications and review applications tor completeness: (2) perform substantive reviews of applications
to determine whether all necessary criteria to receive allowances are met; and (3) transter allowances
from the Reserve or notify applicants ot their tailure to qualify tor allowances trom the Reserve.
EPA cstimates that registering applications and reviewing applications for completeness will require
about 0.5 hour per application, performing substantive reviews of applications will take 2 hours per
application, and transferring allowances from the Reserve or notifying applicants will take 0.5 hours
per application. Assuming it will take EPA about 3 hours to process each application and transter
allowances (or notify applicants), the total administrative burden to EPA associated with distributing
allowances trom the Reserve will range between 2,160 hours over 18 years and 3.000 hours over cight
years tor processing 40 and 125 applications per year, respectively. At a cost of $34 per hour, the
total cost to EPA will range between $73.440 and $102,000. At a discount rate of three percent.**
the present value of these costs will be about $54.000 and $87.000 tor processing 40 and 125
applications per year, respectively.

nl

See footnote 65.

3

- [CF estimate.

Al

EPA uassumption. Costs are discounted back to the beginning of 1992
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EXHIBIT 4-20
Annual Administrative Burden and Costs to EPA
For Conservation and Renewable Energy Allowances®

Tasks | Burden : Cost Per | 40 Applications | 125 Applications
! Hours ; Applica- Per Year® i Per Year? i
Per | tion” | ; |
Applica- | b Toal | Total - Tortal Towl -
tion ! ! Burden . Cost® . Burden Cost®
- (Hours) (Hours) ,
I. Register application and - .5 N 20 LS80 625 S
review application for ‘ |
completeness ! ! |
2. Perform substantive ! 2 68 5 80 27200 0 2500 8300
review of application |
|
3. Transfer allowances from 0.5 17 20 630 ¢ 623 2125
the Reserve or notify : i
| applicants _
| TOTAL: 3 Swz2 i 120 | saos0 | 375 $12,750

' Assumes the earliest date on which applications will be submutted is Junuary 1, 1993,
Based on an average rate of $47 per hour.

Assumes applications wiil be submitted and processed for 18 years without depleting
the Reserve.

Assumes applications will be submitted and processed tor 8 vyears. depleting the
Reserve in the year 2000.

¢ 1990 dotlars.

4.6.4 Costs Associated with Program Participation

Exhibit 4-21 depicts the annual participant burden and costs associated with obtaining
allowances trom the Conservation and Renewable Energy Reserve. Each utility applying for
allowances trom the Reserve will be required to pertorm the following tasks: (1) designate energy
conservation measures implemented and renewable energy sources used to avoid emissions: (2) verity
installation of energy conservation measures and plant operation using renewable energy and resulting
benetits; (3) calculate the tons of emissions avoided: and (4) demonstrate qualification to receive
allowances tor emissions avoided. Because most states collect information on these activities trom
utilities already, the primary burden to utilities will be that associated with assembling and submitting
to EPA the application to receive allowances from the Reserve. Assuming it will take each utility
on average about 80 hours to assemble and submit an application to receive allowances trom the
Reserve to EPA.%* the total burden to respondents will range between 57.600 hours over 1§ years
and 80,000 hours over eight years for assembling and submitting 40 and 125 applications per vear,
respectively. The total cost to utilities applying tor allowances from the Conservation and Renewable
Energy Reserve will range between $1.717.200 and $2.385.000. At a discount rate of three percent,
the present value of these costs will be about $1.274.000 and $2,032,000 tor assembling and submitting
40 and 125 applications per year. respectively.

~

EPA estimate.
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EXHIBIT 4-21
Annual Administrative Burden and Costs to Participants
for Conservation and Renewable Energy Allowances®

i application to receive allow-
| ances trom the Reserve

: Tasks . Burden | Cost Per 40 Applications 125 Applications

; - Hours . Applica- | Per Yeuar® | Per Year! |

1 | Per | tion® . i
| Applica- | Total Total Total  Total Cost®
’ tion ' Burden Cost® Burden i
| : I (Hours) (Hours) i

i Assemble and submit an , : l

Managerial s b e | e oS3z 1875 w9250
Technical 25 i 911 1,000 36440 0 3125 HI3R7S
Secretarial S () I 680 1,600 27.200 5000 1 85000 |
I TOTAL: 80 $2.385 3,200 $95,400 10000 © S298.125

Assumes the earliest date on which applications will be submitted 1s January 1. 1993.

Rased on total hourly compensation of $52.96 for managerial statf; $36.43 for technical statf. and $17.00
for secretarial staff. These figures were derived by updating the rates developed for the CComprehensive
Assessment Information Rule (CAIR) to June 1991 using the Empioyment Cost Index (the initial CAIR
rates are from a May 28, 1987 memorandum from Jetf Carnes of Centaur Associates to Brian Muehling
of EPA).

Assumes applicauons will be submitted and processed for 18 vears without depleting

the Reserve.

Assumes applications will be submitted and processed for 8 years, depleting the

Reserve in the year 2000.

¢ 1991 dollars.

4.7 SUMMARY OF COSTS

In general, the statute without allowance trading imposes substantial costs for SO, reductions,
but relatively minor implementation costs. The allowance trading made possible by the implementa-
tion regulations reduces substantially the cost ot SO, reductions. The implementation regulations
themselves, however, will result in some costs which will oftset the savings from trading. Estimates
of these regulatory costs are summarized first, to allow a clearer comparison of the costs of the
implementation regulations to the costs of the statute and the savings from trading.

Exhibit 4-22 summarizes the costs presented in sections 4.2 through 4.5 of this chapter. As
the table illustrates, the majority of the costs consists of costs associated with allowance transaction
and CEMS. The costs of the auction, direct sale, IPP written guarantee, permit, and energy
conservation and renewable energy programs constitute a small fraction of the total costs.

Exhibit 4-23 places the implementation costs presented above into context by comparing them
to the total costs of the statute and the savings provided by allowance trading.
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EXHIBIT 4-22
COSTS OF IMPLEMENTATION REGULATIONS
(Millions of 1990 dollars)*

'I Low Scenario ' H-igh Scenario |
;[ Allowance Transactions and _ $204 : $406 }
I Tracking ) [ |
~ Auctions. Sales. and PP '
. Written Guarantees ' 2 7 |
i CEMS" 2.395 | 2.395 |
| Permits : 068 | 68 :
. Conservation and Renew- | l 2 |
able Energy | i
: |
| Total Costs ! $2.670 $2.878

These are present value costs. discounted to 1992 at 3 percent per vear: capital cosis
annualized at 7 percent per year.
Assumes (Jption 3 costs.

EXHIBIT 4.23
INCREMENTAL COSTS AND COST SAVINGS
(Billions of 1990 dollars)?

Costs of Absent Reg- © Costs of Regulatory Cost Savings of
ulation Case (incre- Case (incremental to Regulatory Case
mental to pre-statute)® pre-statute)b (incremental to |
absent regulation)” g
| SO, Reductions $19.1 to $30.9 $9.5 to $17.1 $9.6 o $13.8 !
| Implementation © 52.5 $2.7 0 $2.9 $0.2 to -$0.4
| Total $21.6 to $33.4 $12.2 to $20.0 $9.4 to $13.4

These are present value costs, discounted to 1992 at 3 percent per year; capital costs are
annualized at 7 percent per year.

Ranges cover EPA Low Scenario and High Scenario.

Includes transactions costs; costs of auctions. direct sales. and [PP written guarantees: CEMS
costs; and permit costs.

The center column of Exhibit 4-23 shows the total costs of the statute and the regulations to
be between $12.2 and $20.0 billion, depending on the scenario assumed. Of this total. about $3
billion are costs incurred because of the regulations. Costs in the absence of regulations, by contrast.
would be between $21.6 and $33.4 billion under the low and high scenarios. respectively. The
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ditference in costs between the regulatorv and absent regulations cases. $9.4 to $13.4 biilion,
represents the cost savings tor SO, reductions made possible by the regulations.

The last column ot the exhibit shows in detail the incremental savings provided by the
regulations.  The allowance trading regulations allow the regulated community to save a total of
between $9.6 and $13.8 billion in achieving the SO, c¢missions reductions mandated in the statute.
These cost savings are ottset to a small extent. between $0.2 and $0.4 billion. by the costs of
implementation (net of the $2.5 billion cost of CEMS required by the statute itselt). The net savings
provided by the allowance trading regulations still total $9.4 billion in the low scenario. and $13.4
billion in the high scenario.



CHAPTER 5
IMPACTS OF COST CHANGES

This chapter assesses the etfects ol the costs and cost savings presented in Chapter 4 {rom
tour difterent perspectives. The tirst section of the chapter evaluates the impacts of the costs and
cost savings attributable to the Acid Rain Program on the regulated community as a whole. The
second section examines regional difterences in costs and savings. The third section provides a
qualitative overview of the "sccondary” impacts of the Acid Rain Program--that is. the eftects on
entitics outside the regulated community. The final section examines the ditterential eltects of the
program on smaller entities.

5.1 Impacts on the Regulated Community

This section evaluates the costs identified in Chapter 4 in terms of their impacts on entities
in the regulated community. The impact measures considered in the section include effects on costs.
rates, sales, and net incomes.

5.1.1 Impacts on Regulated Utilities

The annual Acid Rain Program costs ot between $1.0 and $5.1 billion and the cost savings
ol $0.4 to $2.8 billion, while large in absolute terms, are relatively small compared to the roughly $200
billion annual costs of generating electricity.! As shown in Exhibit 5-1, the average costs (on a
"levelized” basis) ot generating electricity rise (.5 to 1.7 Eercent under the absent regulations case for
1995 under the high and low scenarios. rcspectively.2 7 Average cost impacts tor 2000. 2005, and
2010 are greater as a consequence of Phase II, but still less than two percent of total costs. As with
any average, these average cost estimates take into account utilities with more signiticant cost impacts
(e... as high as ten percent or more in a few cases) along with many others that are largely
unattected or experience cost reductions under the absent regulations case. The highest cost impacts
are likely to be among utilities with fairly small high sulfur coal-fired plants; these cases are discussed
in section 5.4 of this chapter.

The regulations provide cost reductions of less than a third of one percent ol total generation
costs in Phase I and generally less than one percent in Phase II. as shown in Exhibit 5-1. Savings of
this magnitude amount to between one-tourth and two-thirds of the costs in the absent regulations
case. depending on the year and the scenario.

! See Exhibit 4-2 of Chapter 4.

te

[n addition to cost changes related directly to emissions reductions, costs to utilities include transactions costs (under
the regulatory case); costs of CEMS; costs of permits: and the costs of participation in auctions. direct sales, and
[PP guarantees. These costs are insignificant compared to the cost impacts of SO, reductions (1.¢.. much less than
one tenth of one percent of electricity generation costs).

Levelized cost impacts for a given year retlect changes in tuel and operating costs plus changes in capital costs that

have been spread out over the life of the purchased capital equipment. Actual capital expenditures will be higher
in the early years (and lower 1n later years) than suggested by the levehizing procedure.
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The impacts of these cost changes on the tinancial health (in terms of net income) ot the
utilities is likely to be very small.  As discussed in Chapter 2. utility rates are tightly regulated. Cost
increases. so long as they are the result of prudent decisions. are generally passed through to
electricity consumers as price increases. The utilities’ margins are thereby insulated to a targe degree
from both cost increases and decreases. :

. EXHIBIT 5-1
AVERAGE NATIONWIDE PERCENTAGE CHANGE IN ELECTRICITY COSTS
(percent)

: | ~ COST SAVINGS OF !
| COSTS OF ABSENT COSTS OF REGULATORY
| REGULATIONS CASE REGULATORY CASE . CASE
| (incremental to pre- j (incremental to pre- | (incremental to absent |
i| statute case) ! statute case) II regulations case) '
| | 5
! Low High Low High | Low High
1 Scenario Scenario Scenario Scenario ; Scenario  Scenario
1995 05 07 | 03 04 | 02 03 ;
I i I
L2000 1.3 1.9 | 0.5 0.8 0.8 .1 :
| 2005 4 17 o 12 04 05

2010 | 09 LS 04 LI 05 04 |

[n addition. because utilities are structured as regulated monopolies (as discussed in Chapter
2). they are generally protected from losing customers to competitors with lower rates. While
customers may reduce their total consumption ot electricity in response to price increases (and.
conversely, may increase consumption as prices fall), they tend to be relatively insensitive to price
changes.* Consumers’ responses to price increases or decreases in the range of one-halt to one
percent may be considered insignificant by the utilities experiencing these responses.

Cost changes cannot always be passed through entirely, however, because Public Utility
Commissions may disallow portions of the costs if it is determined that they were not prudently
incurred. The regulations will reduce the utilities’ exposure to potential financial ditficulties by
minimizing the increase in their costs. Further, the regulations will tend to reduce impacts on utilities
that arise trom lags in the rate-setting process. Because cost increases are not always quickly
translated into price increases, they can sometimes hurt profitability. By reducing cost impacts. the
regulations can minimize the effects ot the lags in the rate-setting process.

Some smaller utilities taced with the need to make capital investments in order to comply with
the Acid Rain Program’s requirements may have ditficulty arranging financing tor the investments.
Capital costs are typically recovered through rate increases over the life of the purchased equipment.

The observation that most customers are insensitive to changes in electricity rates may be changing, given the
increasing deregutation of the industry in the new power generation markets, where there is sometimes considerable
competition from industrial cogeneration, self-generation. and independent power producers.
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However. the capital costs associated with SO, controls are relatively small compared to the total
capital spending and cash tlow in the utility sector. capital-related problems are likely to be relatively
uncommon. To the extent that there are problems with capital availability. however. the tlexibility
attorded by the regulations should make a positive contribution.  Bv purchasing allowances rather
than emissions control equipment. a utility can avoid or delay a large investment.

5.1.2  Impacts on Independent Power Producers

The impacts of the statute and the regulations on [PPs are verv ditticult to predict in a
quantitative manner. As discussed in Chapter 3. the statute makes no provision for any cmissions by
[PPs or other new units (except tor units brought on line by the end of 1995). Rather than make
the unrealistic assumption that new (post-1995) plants would be held to zero emissions in the absence
of implementation regulations, EPA assumed tor the purposes of the absent regulations case that
[PPs would be allowed to enter the industry, but would be held to a strict emissions limit. Because
the estimates of the cost changes tor IPPs would be very sensitive to the specitic emissions limit
assumed in the absent regulations case (e.g.. if the emissions limit tor [PPs were set equal to the
existing new source performance standard. the statute would appear to have no impact on [PPs at
all). EPA has not attempted to analyze IPP costs and savings quantitatively.

Qualitatively. the absent regulations case appears to create serious uncertainties tor [PPs and
in the extreme could mean the elimination ot all new tossil fuel tired IPPs. The regulatory case. on
the other hand. otters [PPs the opportunity to enter the industry through the purchase of allowances.
In addition. the [PP guarantee program (as well as the auctions and direct sales programs) are likely
to reduce the costs and impacts of the Acid Rain Program still turther.

5.2 Distribution of Impacts by Region

The impacts discussed in the previous section are nationwide averages, and do not represent
the impacts faced by utilities in any one state or region. Given the significant diftferences in fuel
mixes across regions and the differential eftects of SO, controls on power plants using difterent fucls.
regional impacts can be expected to vary widely.

Regional difterences in impacts, measured in terms of percentage changes in the cost of
clectricity generation, are shown in Exhibits 5-2a and 5-2b. Exhibit 5-2a shows cost increases by
census region under the absent regulations case in the low and high scenarios (as described in
Chapter 3). (The areas covered by the ten census regions are shown in Exhibit 5-3.) Costs for each
of the four years analyzed in the RIA are presented in separate columns. Exhibit 5-2b presents the
cost savings provided by the implementation regulations.

Under the high scenario, changes in costs in 1995 range from 0.0 percent in the Pacific region
up to 1.5 percent in the East North Central. In general, this retlects the location of Phase I-atfected
power plants: there are no affected units in the Pacific region, for example. and proportionately the
most atfected capacity in the East North Central region. Cost savings in 1995 are as low as a
negative (.4 percent in the Upper South Atlantic region -- in other words, costs are temporarily
higher with the implementation regulations in that region and at that time as a result ot capital
investments made during Phase [ under the regulations -- these investments pay otf in later vears.
resulting in net savings to the region. Savings in 1995 range as high as 1.3 percent in the West South
Central.



Percentage impacts also vary widely within cach region from one point in time to the next.
generally retlecting the increasing reductions requirements between Phase [ and Phase 1. In the
West North Central region. tor instance. under the high scenario. costs rise from 0.9 percent in 19935
to 3.1 percent in 2000 betore declining somewhat. [n general. the regional cost and cost savings
mirror the pattern of national costs over time discussed above. In Phase [1(1995). the regionai
percentage increase in costs in the absent regulations case and the cost savings in the regulatory case
are the lowest, retlecting the relatively moderate level of emissions reductions required in 1993 In
Phase II (2000 - 2010), the cost impacts and cost savings are generally higher. retlecting the more
signiticant emissions reduction requirements in the later years.

An important underlving pattern in these results appears it the variations over time are
removed by averaging the percentage changes in costs over the entire torecast period (1995 - 2010).
Exhibit 5-4 shows the approximate percentage cost changes over the period 1995 through 2010 under
the absent regulations and regulatory cases for the high scenario. The census regions are listed in
order of cost impacts. trom lowest to highest. In general. the regions with the highest cost impacts
are those with the most aftected coal capacity and greatest required SO, reductions.  While the
savings provided by the implementation regulations do not tollow exactly the same pattern. the tfour
regions with the lowest costs do appear to have lower savings. Similarly. the tfour regions with the
highest cost impacts under the absent regulations case all have relatively large savings under the
regulatory case.

Exhibit 5-5 shows that the group ot regions with the highest costs under the absent
regulations case torm a relatively cohesive geographic unit. The map also shows that the tour high
cost regions (the West North Central. East North Central, East South Central, and Upper South
Atlantic--heavily shaded) are clustered around the upper Midwest. The tour regions with low costs
and generally lower savings under the regulatory case (the Pacific, Middle Atlantic. Lower South
Atlantic, and New England regions--lightly shaded) are found in the periphery. Two regions with
moderately high costs and high savings (the Mountain and West South Central regions) lie between
the periphery and the center.

The high cost area ot Exhibit 5-5 corresponds roughly to the region of greatest dependence
on medium-to-high sultur coal for electricity generation. In addition. these regions are generally
required by the statute to achieve the greatest degrees ot SO, reductions in absolute and percentage
terms. It is not surprising that the rigid SO, limits of the absent regulations case would impose the
greatest costs on this midwestern region. In addition, the greater ftlexibility allowed under the
regulations (including both emissions trading and banking of extra technology allowances) can be
expected to allow signiticant savings to this same group.

Trading programs can generate considerable protfits tor attected units or sources whose

emissions are already low (in some cases below their allowance allocations). because of their ability
to generate and sell allowances iu the high cost area of Exhibit S-5.
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EXHIBIT 5-2a

PERCENTAGE CHANGE IN ELECTRICITY COSTS
FOR ABSENT REGULATIONS CASE INCREMENTAL TO PRE-STATUTE CASE

{percent)
;i 1995 2000 2005 2010 !
: i . i
| o L ) , ) .
! Low? High® Low* High® | Low® High® | Low* High" |
| ; ; h
' NEW ENGLAND 02 0.1 L0407 02 08 L0005 |
' MIDDLE 03 03 L0 18 0.5 16 0.1 12 ;
| ATLANTIC | | |
. UPPER SOUTH 0.8 0.7 3.0 44 25 3. 12 22 !
ATLANTIC |
| LOWER SOUTH | 02 04 08 14 20 11 04 09 |
| ATLANTIC |
| EAST NORTH 2 15 21 25 21 25 20 3.1 !
! CENTRAL |
EAST SOUTH 08 1.0 26 33 27 24 L0 20
CENTRAL
| WEST NORTH 08 09 21 3.1 29 25 24 27 'ﬁ
| CENTRAL ;
WEST SOUTH 00 13 05 12 04 19 04 1.1
| CENTRAL
| MOUNTAIN 03 01 L4 16 26 20 13 18 |
| PACIFIC 00 00 02 0.1 0.1 03 03 03
;
| TOTAL US* 05 07 L3 19 L4 L7 09 L5 |

Low refers Low Scenario.
High reters to High Scenario.
Total U.S. is an average across regions, weighted by electricity consumption.



PERCENTAGE COST SAVINGS OF REGULATORY CASE
INCREMENTAL TO ABSENT REGULATIONS CASE

EXHIBIT 5-2b

(percent)
S 1995 2000 | 2005 2010 :

: L ‘ , o
] - Low® High® | Low" High® ' Low* High® ! Low' High" |
. - : ;u

| NEW ENGLAND 0.2 02 0.5 03 | 05 0.1 | 03 0.l

| MIDDLE 0.0 00 07 09 02 03 |01 02
| ATLANTIC | |

' UPPER SOUTH 03 0.4 18 26 | 04 05 02 02

" ATLANTIC '

" LOWER SOUTH 03 03 0.6 05 0.4 02 05 0.2

| ATLANTIC

| EAST NORTH 02 03 119 06 05 08 0.9
CENTRAL
| EAST SOUTH 06 0S5 15 15 0.7 07 04 0.4

' CENTRAL
| WEST NORTH 0.7 05 L1 Ll 09 08 12 08 i
CENTRAL !
| WEST SOUTH 0.1 13 0.5 11 0.5 11 04 04
CENTRAL

MOUNTAIN 0.1 00 12 1.0 14 15 L1 09
PACIFIC 00 00 02 02 02 02 03 0.2

|
| TOTAL US.° 02 03 08 Ll | 04 05 05 0.4

Low refers Low Scenario.

High refers to High Scenario.
Total U.S. is an average across regions, weighted by electricity consumption.



EXHIBIT 5-3
U.S. CENSUS REGIONS




EXHIBIT 5-4
Costs of Absent Regulations and Savings with Regulations from 1995 through 2010 as a
Percentage of Generation Costs®

{ percent)
REGIONP , COSTS SAVINGS
-1 PACIFIC 0.2 0.2 |
' NEW ENGLAND 0.5 | 0.2
| LOW COST. LOWER SOUTH | ; s
| LOW SAVINGS _ ATLANTIC 0.9 | 0.3
' MIDDLE » 0 |
: | ATLANTIC | |
i . MOUNTAIN | 13 0.8 :*
| MODERATE COST. | : '
| HIGH SAVINGS | WEST SOUTH s [l :
| | CENTRAL : : ;
| EAST SOUTH 20 0 |
| CENTRAL
{
: WEST NORTH y 05
! HIGH COST. ' CENTRAL = €
| HIGH SAVINGS |
; HIGH I i EAST NORTH 23 0.7
. CENTRAL - ' |
' UPPER SOUTH ) |
| ATLANTIC 24 0>

Costs und savings were estimated by averaging estimates from 1995, 2000, 2008, and 2010 for the high scenario.
Regions listed in order of lowest costs to highest costs.

53 Secondary Effects

Title I'V’s direct etfects reach only the nation’s electric utilities and IPPs. As discussed in
section 5.1. however, the utilities are not likely to absorb much of the impacts ot the Acid Rain
Program. Instead, the impacts are likely to be passed on to other sectors of the economy: electricity
consumers, the coal industry, railroads and other transportation providers, oil and gas producers, and
emissions control manutacturers.

Although the other sectors have not been analyzed in detail in this analysis, EPA has
attempted to identify the sectors that will experience the most significant secondary impacts, and
made qualitative assessments of the nature and direction of the effects.

5.3.1 Impacts on Electricity Users

As discussed. the costs of emissions reductions are likely to be passed on through increases
in electricity rates. The increased costs will have very’ small impacts on the typical consumer:
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clectricity is a minor part ot household budgets. and the changes in electricity bills will be small even
in percentage terms. Consumption will drop marginally as prices rise. as consumers respond to avoid
some of the increased costs. Reducing electricity usage. though. will impose real costs on consumers,
as they spend more to purchase energy-etticicnt appliances. and make other electricity-saving choices.
These cttects. as well. will be relatively small tor the typical energy user. '

The increased clectricity rates attributable to acid rain compliance could have more significant
impacts on thosce industries that are unusually large consumers ot electricity. particularly to the extent
that these consumers are served by utilities that are significantly affected. Some examples of large
industrial sources that rely heavily on clectricity include steel and aluminum producers. Substantial
increases in the cost of electricity for these producers would probably lead to signiticant increases in
the price of their final products. and a loss ot market share and domestic employvment. As a worst
case. clectricity costs constitute roughly 25 percent of the costs of the primary aluminum industry. the
nation's most electricity-intensive industry. Even it this industry buys all of its electricity trom a
heavilv-attected utility (e.g., one with rate impacts of 10 to 15 percent), its total cost of producing
aluminum would rise by only 25 percent of 10 to 15 percent. or two to tour percent in all. For most
industries. the cost impact will be much smaller.

The cost savings provided by allowance trading will tend to mitigate whatever negative etfects
on industrial competitiveness and employment ocecur in the absent regulations case.

53.2 Coal Industry Impacts

Neither the absent regulations case nor the regulatory case is likely to resulit in a signiticant
change in total consumption of coal (measured in Btu) tor electricity generation. Considerable
changes in the type of coal consumed may take place, as consumption shifts trom high to low sulfur
coals. This shift may result in increased coal production in low sulfur coal regions (i.e.. Central and
Southern Appalachia and the West) and a decrease in coal production in high sulfur regions (i.c.
Northern Appalachia and the Midwest). Producers of low sulfur coal will benefit from both increased
sales volumes and increased prices; high sultur coal producers, on the other hand. will experience de-
creased sales and prices.

Under the absent regulations case, shifts trom high to low sulfur coals would be mitigated by
retrofit scrubbing. Many utilities will need to install scrubbers because switching to low sultur coal
would not lower their emissions enough to meet their individual emissions targets. Once they have
installed scrubbers. these sources are likely to continue to burn high sulfur coal because of its lower
cost and because scrubbers remove enough SO, to meet emissions targets. Because the implementa-
tion regulations allow many utilities to avoid scrubbing if they switch to low sulfur coal. coal produc-
tion losses in high sulfur regions are likely to be higher in the regulatory case than in the absent
regulations case in 2005 and 2010.

The net effect of acid rain compliance on total U.S. coal mining employment is not expected
to be dramatic because total U.S. coal production is not expected to decrease signiticantly. The
regional ettect on coal mining employment, however, is expected to be quite significant. Large coal
mining employment losses are expected in Northern Appalachia and the Midwest. Corresponding
employment gains are cxpected in Central and Southern Appalachia and the West. These
employment gains are expected to be somewhat smaller than the losses in high sulfur regions because
output per worker is higher in the low sulfur regions (especially the West). This implies that the net
change in coal mining employment attributable to the Acid Rain Program is likely to be negative.
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EXHIBIT 5-5
REGIONAL IMPACTS

REGIONS WITH HIGH COMPLIANCE COSTS TEND TO HAVE HIGH SAVINGS
WITH IMPLEMENTATION REGULATIONS

I High costs and high savings
‘| Moderate costs and high savihgs
“"7] Low costs and low savings




Regional shitts in coal mining emplovment would also be mitigated by retrofit scrubbing. As
a result, emplevment losses in high sultur regions are likely to be somewhat less in the abscnt
regulations case (in which there s more retrotit scrubbing) than in the regulatory case in 2005 :nd
2010.

5.3.3 Transportation Impacts

Changes in regional coal production caused by the Acid Rain Program will attect the railroad
industry as well as the coal industry. The total volume of rail shipments ot coal (measured in ton-
mifes) s expected to increase under the absent regulations case. This is because many castern power
plants currently rely largely on coal from mines in their own region. As these power plants switch
to Jower sultur coals. from Central and Southern Appalachia and the West. coal must be hauled
areater distances. Railroads heavily involved in the high sulfur transportation market will experience
decrcased shipment demands, while railroads positioned to haul low sultur coals will experience
increased shipment demands.

[ncreased retrofit scrubbing will mitigate some of the increase in ton-miles hauled because
scrubbed sources will continue to rely on less expensive regional coals. As a result. ton-mile increases
are expected to be smaller in the absent regulation case than in the regulatory case in 2005 and 2010,

Barge transportation. like rail transportation. is expected to increase as a result of the Acid
Rain Program. For example, there will be increased shipments of western coal moved by barge on
the Great Lakes to Michigan. Wisconsin, Illinois, and Indiana. Truck transportation ot coal. on the
other hand. is expected to decline. This is because truck transportation is generally only economical
tor short hauls (i.e.. to power plants that rely on local high sulfur coals). Theretore. as more power
plants switch to low sulfur coals they will rely more heavily on rail and barge transportation.

53.4 Impacts on Oil and Gas Use

Some utilities that are currently burning oil are expected to switch to gas in order to reduce
SO, emissions (the SO, emission rate of natural gas is virtually zero). Many of these sources are
currently "oil/gas fungible” (i.e., are able to switch quickly and easily between oil and gas) and have
access to gas pipelines. Others (e.g.. some sources in New England, New York and Flonda) have
limited pipeline access or tace regional pipeline capacity limitations in the near term and would thus
incur additional costs to switch trom residual ol to natural gas. As a result. gas producers are likely
to experience increased demand (and may receive higher prices) at the expense ot oil producers.

After 2000 under the high scenario, gas utilization is expected to be somewhat higher in the
regulatory case than in the absent regulations case because oil/gas steam sources in some regions may
find it profitable to over-control (ie., reduce emissions below target levels) and sell or use the
resulting allowances elsewhere.

5.3.5 Impacts on Manufacturers of Emissions Control Equipment

The Acid Rain Program will lead to increased retrofit scrubbing at coal-tired power plants.
The increase in retrotit scrubbing will, in turn. lead to increased revenues for scrubber manutacturers,
as well as increased revenues for lime/limestone producers (lime/limestone are common catalviic
reagents used in wet scrubbing systems). This could also lead to increased employment in the air
pollution equipment industry.



As mentioned earlier. more retrofit scrubbing is expected in the absent regulations case than
in the regulatory case. This is because many sources cannot easily switch to low sulfur coais because
(1) they are not easily accessible by rail. (2) thev are "minemouth” plants (i.¢.. located very near a coal
mine and reeeiving their coal by truck or convever) or (3) thev have boiler dL\an\ that arc not
compatible with castern low sulfur coals.”

5.4 Impacts on Small Entities

This section provides an assessment ot the difterential eftects of the regulations on smali
entities. The first subsection presents a description of the tederal requirements for a small entity
analysis. The next subscction provides a detinition of a small entity tfor the purposes of this report
and a characterization of the population ot small entities. The third subsection presents estimates
of the costs and savings under the absent regulations case and the regulatory case tor six model
utiliies that. taken together. represent the most important characteristics ot the small utility
population. The fourth subsection discusses the potential ditferences between the impacts on small
utilities that are owned by municipalities and other small utilities. Finally, the fifth subsection
summarizes the conclusions ot the small entity analysis.

5.4.1 Requirements for a Small Entity Analysis

Under the Regulatory Flexibility Act (RFA), EPA is required to analvze the impacts of
proposed regulations to determine whether they will cause a significant impact on a substantial
number of small entities.® Because the RFA does not provide concrete definitions of "small entity.”
"sigmticant impact.” or "substantial number.” EPA has established guidelines setting the standards to
be used in evaluating impacts on small businesses.” The guidelines specity that size definitions set
by the U.S. Small Business Administration (SBA) should be used as the initial determination of a
"small entity,” but that EPA can use an alternative definition if it better captures the point at which
entities are adversely aftected simply because of their size. The guidelines further specity that a
“substantial number” can be either a large fraction of the atfected population ot small entities or a
large number of small entities. Finally, the guidelines set four criteria tor determining whether
impacts will be signiticant:

. Annual compliance costs increase total cost of production for small businesses by
more than 5 percent:

. Compliance costs as a percentage of sales tor small businesses are at least ten percent
higher than compliance costs as a percentage of sales for large businesses:

. Capital costs of compliance represent a signiticant portion of capital available to small
businesses; or

For example. wet bottom and cyclone boilers require low ash fusion temperature coals and there are few low sulfur
coals with these characteristics in the East.

° 5 USC 601,

U.S. Environmental Protection Agency, Memorandum to Assistant Administrators, "Compliance with the Regulatory
Flexibility Act.” EPA Office of Policy, Planning and Evaluation, 1984 (no date).
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. The requirements ot the regulations are likely to result in closures ot small businesses.

The net ettect of the regulations will be to reduce the cost of meeting the objectives of CAA.
and small cntities are likely to be the primary bencticiaries of the costs reduction.  However. an
assessment of the impact of compliance with the implementation regulations compared to compliance
with the statute by itself is included.

5.4.2  Definition of Small Entity

For purposes of this analysis, EPA has adopted the SBA detinition that a "small" clectric
power utility is one that generates a total ol less than 4 billion kilowatt-hours per year.® Not all
small utilities are attected by the acid rain title of CAA. Ultilities will be unattected if (1) all of their
units are exempt (e.g.. units using non-fossil sources or existing simple gas turbines). or (2) they fall
below statutory minimums for electric generating capacity (existing units smaller than 25 MW).

Alfter excluding utilities exempt trom the provisions ot CAA. EPA has determined that about
105 of the 241 Phase II atfected utilitics (about 44 percent) are small.” '© Coliectively. aftected
small utilities accounted tor about 5 percent of total 1988 electricity generation by affected utilities
(t.e.. about 119 billion kilowatt-hours of electric power generation during 1988).

Characteristics of Small Utilities

Small utilities differ trom large utilities in several important respects: (1) ownership: (2)
generation mix: and (3) cost of achieving emissions reductions. Exhibit 5-6 shows the ownership
patterns ot all Phase II atfected utilities. disaggregated by size. As shown in the exhibit. it is more
common tor small utilities to be operated by municipal governments than is the case tor larger
utilitics: 60 percent (63 out of 105) of the small utilities whose generation is shown in Exhibit 5-6 are
run by municipal governments, while the comparable figure tor large utilities is only four percent (5
out of 132). Municipal governments operating their own small utilities are likely to administer small
cities as well; thus, an analysis that examines the cttects of the acid rain regulations on small utilitics
also scrves as an examination of the effects on small atfected municipalities.!!

This section treats utilities as the unit of analysis, rather than individual power plants or
individual generating units within power plants. The reason for concentrating on utilities is that they
are scparate financial entities, while power plants and generating units are owned (generally) by
utilities. As a practical matter, smaller utilities tend to have only one power plant, and the analysis
assumes that all units owned by a given utility will be affected by the regulations. To some extent.

° 13 CFR 121.

In making this determination, EPA counted all individual operating companies that operate at least one affected
unit. Because some of the operating companies dre owned by one or more large utilities, the actual number of
affected utilities and atfected small utilities will both be smaller. Four affected utilities could not be charucterized
because their generation rates are unknown.

None of the Phase [ affected uulities are considered small.
The assumption that small municipal utilities serve small municipalities is based on the fact that more than 60

percent (38 out of 63) of small municipal utilities are in cities with populations of less than 50.000. Countv and City
Data Book. U.S. Bureau of the Census, 1988.
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this assumption could overstate the impact ot the program. since utilities with some unatfected
gencrating units wili face proportionately smaller changes in their costs.

EXHIBIT 5-6 .
OWNERSHIP CHARACTERISTICS OF AFFECTED PHASE II OPERATING UTILITIES.
BY SIZE CATEGORY
{number of utilities)

1988 Generation

(billion kilowatt-hours per year)
Large Utilities I Small Utilities® ;
I © More l | ; | Less
| Ownership | than 20 | 101020 | 4t0 10 | 1104 | 05t 1 | than 05  Total” !
Investor s 00 29 |4l 19 1 s | 130
Co-op 0 2 12 9 2 I | 26
| Municipal l [ 3 1S 2 I 46 68
: Federal 2 3o 3002 l 2 13
l Total 38 35 59 . 45 6 54 237

Small utilities are detined by the Small Business Administration as utilities generating less than 4 billion kwh.yr.
Total does not include two investor-owned, one co-op, and one municipal utility for which generation rates are
unknown.

Source:  National Allowance Data Base Version 1.0 and ICF Analysis of the Clean Air Act Amendments of 1990.

Exhibit 5-7 shows the types of fossil fuels used by utilities with different generation rates. As
seen in the exhibit, smaller utilities are more likely to depend exclusively on either oil/gas or coal.
rather than a combination of oil/gas and coal at ditferent units. In addition. very small utilities are
more dependent on oil and gas as opposed to coal.

A preliminary review of publicly available data and information on unit characteristics suggests
that, all other things being equal, emissions from smaller power plants tend to be relatively costly to
control. In other words, it is generally more expensive per kilowatt-hour (kwh) of electricity
generated for a small plant to reach a given emissions target than for a large plant to reach the same
target. This is believed to be true for several reasons. First, relative to larger units, smaller units
typically require more fuel (measured in Btu) per kwh produced. Consequently, their costs of
switching to higher priced, lower sulfur fuels will generally be higher per kwh produced than for
larger units, even if they are able to switch to a lower sulfur fuel without any other cost. Second.
smailer units are at a relative disadvantage it capital improvements are needed in order to allow the
use of lower sulfur fuels. Smaller units cannot achieve the same "economies of scale" as larger units
and thus incur higher capital costs per unit kwh. Also. because smaller units tend to be older than
larger units, their shorter remaining useful lifetime over which to depreciate capital costs contributes
to a higher cost per kwh produced. Third. designing equipment for smaller units that is comparable
to equipment used at larger units is frequently more difficuit, because smaller units generally have
less space available for adding equipment.
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EXHIBIT 5-7
-FUEL USE CHARACTERISTICS BY UTILITY SIZE

Utilies Using Coal Only
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5.43 Estimation of Impacts of Statute and Implementation Regulations

This section presents analyses of how the total costs of the statute and the implementation
reguiations varv with utility sizes. fuel tvpes, and ownership tvpes. The costs duc to the ctfects under
the absent regulations case are compared to the ctfects under the regulatory case. Costs under the
abscnt regulations case include the costs ot SO, cmissions reductions and the installation of basic
CEMS. Estimated costs under the regulatory case include SO, emissions control costs as_reduced
by_emissions trading and banking. plus the costs of transactions. additional CEMS monitoring
requirements (including data reporting). and permits. Results are based on the high scenario in the
vear 2000, which is betieved to provide a reasonable basis tfor evaluating maximum potential impacts
ol the regulations on small entities.

In examining etfects on small entities. EPA constructed six model small utilities of varving tuel
type and size to represent most of the small utility population. It was important to include model
utilities using ditterent fuel types because the cost of controlling SO, emissions for coal plants is
different from the cost tor oil or gas plants. and ditterent allowance allocations are made depending
on tuel type. There were also two factors considered in choosing model utilities of varying sizes.
First. relatively smaller utilities would tend to experience greater impacts it they were subject to the
same statutory provisions as relatively larger utilities. Second. it was necessary to include utilities of
all sizes because the statute contains provisions which grant additional allowances to a subgroup of
small utilities--those with high emissions rates. no power plants larger than 75 MW, and total tossil
steam generating capacity below 250 MW. [t was necessary to ditferentiate among utilities that were
affected by these provisions and those that were not.'2

To allow tor the etfects of utility size, EPA developed two sizes of model plants by first
dividing the universe ot small entities into four size groups; each group contains one-tourth ot the
atfected small entities. EPA identified characteristics of the plants at the points dividing the size
groups (ie.. the utilities that were greater in size than 25, 50 and 75 percent of all small utilities.
termed the lower quartile, median, and upper quartiles respectively). EPA then developed model
plants that corresponded to the plants at the lower quartile and median points. EPA determined that
utilities at the median were generally on the borderline of meeting the statutory requirements that
provide additional allowances. Consequently, utilitics at the median are about the smallest that are
subject to the same level of stringency as large plants and are, therefore. likely to incur the largest
impacts. Utilities at the lower quartile will be typical of the smaller utilities potentially eligible for
additional allowances. The smallest existing units covered by the regulations are 25 MW. but new
units less than 25 MW are also covered under some options. Under Option 5. units less than 25 MW
will not be required to have CEMS and permits. Impacts on those units less than 25 MW are
considered briefly in an attachment to this document.

To allow for differences across fuel types. two of the model utilities burn coal; two burn oil:
and two burn natural gas. The two coal-fired utilitics are relatively "dirty,” with pre-statute emissions
rates of SO, of about 5 Ibs/mmBtu. The two oil-tired utilities have emissions rates of SO, of about
1.5 Ibs/mmBtu. whereas the two gas-tired utilities have virtually no SO, emissions. The larger coal-
tired utility has total (year 2000) generation ot about 2.1 bkwh/yr (billion kwhs per year), which is
about halt SBA's current detinition of a small utility and about 5 times as great as the median ot all

More detait on these provisions. and on the number of utilitics affected by them. is provided in Appendix 5.
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small utilities in 1988.!% The larger gas-tired utility has a total generation rate of about 1.3 bkwhivr.
The larger oil-fired utility has a total generation rate ot about 0.5 bkwh/yr. Each of the three smallest
model utilitics have generation rates of about (1.1 bkwhivr. In the case of the larger oil and coal
utilities. thetr total capacity exceeds 250 MW, Hence. thev must cttectivelv reduce their emissions
t 1.2 IbsimmBtu based on their baseline tucl consumption. The farger oil and coal utilities are worst -
case examples because all of their units are assumed to be atfected. and have to reduce cmissions
signiticantlv at high unit costs. In contrast. the smaller coal and oil utilities have total capacity less
than 250 MW and hence receive allowances equal to their current emissions levels (that is. their
bascline umes their current emissions rate) and are not torecast to experience any utilization
increases in the future. Accordingly. they do not need to reduce their emissions.

Another important regulatory distinction relates to gas units of ditfering utilization patterns.
As discussed in Chapter 4. gas and oil units used ten percent of the time or less (that is. "peaking”
units) are permitted to use monitoring methods other than CEMS that will cut monitoring costs
substantially. The model utilitics assumed tor this analysis concentrated on non-peaking units. since
thev are both more common and more likely to incur significant costs. In reviewing the results.
however, it should be kept in mind that impacts tor some small oil- and gas-tired units will be
substantially lower than those presented here.

Results of Model Utility Cost Impact Analysis

Exhibit 5-8 shows the cost of the regulations in millions of dollars per year. Cost categories
cxamined include the costs of SO, reductions: transactions costs associated with buying and selling
allowances: costs of CEMS:; and permit-related costs. Costs for the auctions. sales, [PP guarantees,
and conservation and renewables are not included, as these are voluntary programs with minimal costs
to participants.

Costs of SO, reductions are the incremental costs of acid rain controls, relative to the pre-
statute case, under the absent regulations and regulatory cases. Costs for the model utilities were
estimated using the results of the CEUM " and additional calculations to adapt the model’s results
to the model utilities that were constructed. The assumed responses of the utilities under the absent
regulations case and the regulatory case are shown in Exhibit 5-9. Allowance trading and banking
lead to cost savings (or no change) relative to the absent regulations case tor each model utility: tor
the small oil utility and the two gas utilities. the allowance trading and banking system leads to net
savings relative to the pre-statute case.

EPA has not made precise estimates of the costs of allowance transactions to individual small
utilities. Instead, impacts have been estimated on the basis of relative values of transactions costs and
volumes and the cost savings from trading and banking. A small utility’s transaction costs per
allowance traded are assumed to be four times higher than the industry average.15 Transaction

(ieneration rates are not strictly comparable, however. because the generation rate in 2000 incorporates estimates
of utlity growth.

1CF's Coal and Electric Utlities Model (CEUM) is 4 detailed linear programming, engineering-economic model that
contains a codl supply segment, 4 transportation segment, an electric uulity demand sector. transmission. and non-
utility energy demand segments and is linked with databases and other supporting models.  This model 1s the
primary analytic toot used by ICF in analyses for EPA. other federal agencies. and private companies for proposed
acid rain policy initiatives and bills.

See Appendix 4A.



costs tor the industry as a whole are assumed to be three percent of the savings realized through
allowance trading.'® It the per-unit transaction costs for small entities are four times as great as
tor the industry as a whole, then transactions costs equal twelve percent (that is. four times three
pereent) of the savings trom trading and banking. The costs shown in Exhibit 3-8 reflect a twelve
pereent transactions cost. (This is likely to be an overestimate tor the largest smail utilities. as their
allowance transactions may be about as large as the average industryv-wide transaction. If so. their
transactions cost might be no higher than the industry average.) The auctions. direct sales. and [PP
written guarantee program should help keep transactions down tor small entities. as they are expected
to aid in the development ot a well-tunctioning market.

EXHIBIT 5-8
ESTIMATED COST OF THE ACID RAIN PROGRAM TO MODEL SMALL UTILITIES

| ; Cost !
(Millions ot Dollars) i
i '

Modet Uulity : Case 50, Reduc- Transactions CEMS @ Permus . Total
i tions i :

I Coat (more than 250 i Absent regulations ; 23510 0.055 | 0.000 - 23571
| MW capaciy) | Regulatory ; 7.296 9% 0109 | o0z o 93ss
|  Difference | -16.220 1.946 0055 ' 0003 | 13216 |
~ Coal (less than 250 | Absent regulations ! 0.000 0055 | 0000 ! 0.055 |
1 MW capacity) } Regulatory : 0.000 0.000 0.109 0.003 | 0.113
! Difference 0.000 0.000 0055 | 0003 ooss :

Oil {(more than 250 Absent regulations f 2.655 0.055 0.000 2710

MW capacity) Regulatory ! 1.845 0.097 ¢ 0.125 0.003 2.070

i Difference | 0.810 0.097 . 0.070 0.003 | -0.039

H | . :
| Ol (less than 250 | Absent regulations 0.000 0.055 0000 | 0055 |
MW capacity) . Regulatory 0.062 0.007 0.125 0.003 | 0.074 |
i Ditference 0.002 | 0.007 0.070 ©  0.003 0019 -
: [

! Gras (more than 250 Absent regulations ! 0.000 | 0.055 0.000 - 0.035

1 MW cupacity) Regulatory ’ -0.066 0.008 D0.104 | 0.003 | 0.049

Difference -0.066 0.008 0.049 | 0.003 1 -0.006
Gias (less than 250 Absent regulations 0.055 |  0.000 I 0.055

MW capaucity) Regulatory -0.007 0.001 0.104 0.003 0.101

Difference -0.007 0.001 0.049 0003 | 0047

Source: 1CF analysis.
All units are assumed to have capacity factors greater than ten percent.

The absent regulations case assumes costs for purchasing CEMS but no costs for data
reporting.  The cost of CEMS in the regulatory case assumes a variant Option 5. which is the

K

Exhibit 4-22 shows the high estimate of transactions costs 10 be 3400 million. while Exhibit 4-23 shows the high
estimate of savings from trading to be S13.8 billion. The transactions costs as a percentage Of savings, then. are
equal to S0.4 billion/S13.8 bhillion or about three percent.
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proposed option.17 [t includes annual costs of $1.800 per source (based on Exhibit 4-10 on page 4-
24) tor data reporting in Phase II. Costs of permits are based on the total annualized Phase II costs
to participants ($2.646.000) divided by the total number ot sources (827) that are required o obtain
permits (see Exhibit 4-19 on page 4-37).

EXHIBIT 5-9
ASSUMED RESPONSES OF MODEL UTILITIES

. Model Utility | Absent Regulations Case Regulatory Case '
;‘ . above 250 MW { Scrubs all units . Switches to low-sulfur coal and |
i COAL | | buys allowances '
:‘ ! N . |
lL . below 250 MW+ (No response) . (No response) '
i above 250 MW I Switches to gas Buys allowances
I o | |
_ - below 250 MW ! (No response) ! Sells allowances
! T ; I
| | above 250 MW ' (No response) ! May sell a tew allowances

GAS ;

| below 250 MW L(No responsc) ‘ May sell a tew allowances

Source:  [CF analysis of cost-ettective responses.

The three smallest model utilities are worse off under the regulatory case than under the
absent-regulations case. The increase in costs is moderately small (less than $60.000 per year) and
is due largely to the additional CEMS requirements.

Exhibit 5-10 shows the results in mills (tenths of a cent) per kwh for small utilities compared
to the industry as a whole. Although reliable electricity generation costs for the model utilities in the
pre-statute case were not available. the results can be compared to the average price of electricity
of roughly 60 mills/kwh.'® For tour model facilities (the two gas-fired facilities and the smaller coal
and oil facilities) cost increases under the absent-regulations case are less than 1 mill/kwh. which is
comparable to the overall cost to all utilities. This increase represents about one percent of the
average price of electricity, and should cause minimal impacts. The difference in costs tor these four
facilities under the regulatory case are minimal as well.

For the larger coal and oil-fired model utilities. though, impacts in the absent regulations case
are serious -- S to 11 mills’kwh, which is about ten to twenty percent of the approximately 60
mills/kwh value of the electricity generated. These utilities are helped significantly more by the
implementation regulations than the industry average. After transactions costs, the trading provisions
reduce the costs of SO, reductions to the larger model coal-fired utility by about 6.8 mills/kwh. The

The regulatory case does not fully reflect CEMS cost savings now incorporated into Qption 3. and overstates CEMS
costs by about 10 percent for gas-fired units and 25 percent for oii-tired umts. The overall thrust of the results are
not affected by these differences in cost estimates.

Edison Electric Institute Statistical Yearbook.
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overall savings of the regulatory case is roughly 60 percent of the costs under the absent regulations

Cade.

mul:kwh: overall. the regulatory casc is 25 perceat less costly than the absent regulations casc.

LEXHIBIT 5

INCREASE IN ELECTRICITY GENERATION € ()SlS TO MODLEL S\[-\LL UTILITIES

AND THE NATIONAL AGGREGATE FOR ALL UTILITIES -- YEAR 2000, IHIGIT SCENARIO

For the larger oil-tired utility. the net cost savings of the trading provisions is about 1.2

| Model Uity

Costs
Jmills per kwh)

Case Reductions Transactions CEMS Permiis Fotal

- Coui (more than 250 Absent regutations ' 11187 0.000 0.020 0.000 [.213
MW capacity) Regulatory : 3471 0.926 L0352 0.002 1451,
Ditterence 7716 0.920 (L0206 0.002 0703

Coal less than 230 Absent regulations 0.000 0.000 0.391 0.000 0.39]
MW capacity) Regulatory 0.000 0.000 (.782 0.023 0.805 4
' - Dutference 0.000 0.000 0.39] (L0253 0414 ‘
: : I
! 1l (more than 250 . Absent regulations ! 5.057 0.000 (.104 0.000 S0l
| MW cupacity) . Reguiatory l 3514 ‘ 0.185 L0238 0.006 1944
¢ | Difference _‘ -1.543 | 0.185 Poooa3d o o006 o -L21N |
| ) | . : : !
1 Oll (less than 250 | Absent regulations i 0.000 | 0.000 C0421 0.000 | 0421 |
" MW cupacity) . Regulatory i 0477 | 0.057 i 0961 0025 ° 0306
" Difference 0477 0.057 L0541 0.025 (L1464
: ' T '
i Gas (more than 250 Absent regulatons 0.000 0.000 ! (.041 0.000 0.041 |
I MW cupacity) i Regulatory j -0.049 0.006 i 0077 0.002 i 0.036

: + Ditference ; -0.049 1 0.0006 0.037 | 0.002 l -0.004
.| | j ! | | !
*Gias (less than 250 Absent regulations 0.000 0.000 © 0405 0.000 . 0405
1 MW capucity) Regutatory -0.049 0.006 ©0.770 0024+ 0.75] |i
i ! Difference ! 0.049 0.006 0.363 0.024 | 0346 i

| , i , -

|| National aggregate” | Absent regulations ! 1.388 0.000 0.056 (.000 L4 3
| 5 H < i J
I © Regulatory l 0.587 | 0.009 0.061 0.001 0.038 F
: | Difference ‘ 0801 | 0.009 0.005 0001 0780 §

National aggregate is estimated by dividing total cost by total generation.
Source:  [CF analysis.
All units are assumed o have capacity factors greater than ten percent.

Even after the reductions in cost provided by the implementation regulations the impact on
small coal- and oil-tired utilities is still significant. The regulatory cost to the larger coal-tired model
utility of 4.5 mills/kwh represents more than seven percent of the 60 mills/kwh value of the electricity
produced. whereas the regulatory cost to the larger oil-fired model utility of 3.9 mills/kwh represents
less than 7 percent of the value of the electricity produced. About 36, or one-third of the 105
attected small utilities, could face impacts of up to this magnitude. although as noted the larger coal
and oil model utilities represent worst case examples. The other two-thirds have regulatory impacts
that are comparable to or less than the impacts on all utilitics as a group. EPA belicves that by
implementing the trading provisions, it has provided all rclief available under the statute to help the
most atfected small utilities. Costs of the CEMS and permit provisions represent a minor part of the
overall cost to these utilities.
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544 [mpacts on Small Municipal Utilities

Exhibit 5-6 showed the strong association between small utilities and municipal ownership:
almost all municipal utilities (63 ot 68) are small. and a majority of small utilities (63 ot 103) are
municipal.  Becausc of the large number of municipally-owned small utilities. it is important to
consider whether the impacts of the Acid Rain Program will ditter according to the ownership of the
utilitics.

The impacts of the Acid Rain Program could potentially ditfer between municipallv-owned
and investor-owned utilities for two reasons: it the same cost changes could have ditterent impacts
depending on the tinancial structure of the owners: or if the mix ot sizes and tvpes of power plants
owned by municipalities is difterent than the mix owned by investors.

Of these two potential reasons tor ditfering ettects on municipally-owned utilities. EPA has
considered only the second in detail. EPA has no reason to expect that the Acid Rain Program will
atfect power plant costs differently solely on the tinancial structure of the owner. The fact that
municipally-owned utilities rely more heavily on borrowed capital (as opposed to equity capital) than
do investor-owned utilities is not seen as likely to change the impacts of cost difterences: it anvthing,
the use of tax-exempt municipal bonds as a financing mechanism may provide municipally-owned
utilities with a minor cost advantage. Combined with the lack ot a profit incentive for municipally
owned utilitics, the net cost under the regulatory case to the consumer may well be smaller tor
municipally-owned utilities as compared to investor-owned utilities.

Because the size and fuel type of a utility has a significant impact on the costs of compliance,
however. it Is important to consider the mix ot power plants owned by municipal utilities compared
to investor-owned utilities and co-operatives. Exhibit 5-11 shows a breakdown of small affected
utilities by capacity and tuel type for federally owned. investor-owned. municipally owned. and co-
operative-owned utilities. Capacities are divided into those above and those below 250 MW, because
those below 250 MW with substantial emissions are more likely to be eligible to receive additional
allowances.!” Fuel types are divided into coal, oil. and gas.

The power plants most atfected under the absent-regulations case are likely to be those at
utilities with capacities above 250 MW that burn coal or oil. As scen in the exhibit. a relatively small
traction of municipally-owned utilities (9 ot 63. or 14 percent) tall into these categories. By contrast,
most small investor-owned utilities (16 of 25. or 64 percent) fall into the categories likely to be most
aftected. Co-operatives are similar to investor-owned utilities in that a large fraction (8 of 12, or 67
percent) burn coal and have capacities greater than 250 MW. Thus, relatively tew municipal utilities
are likely to be seriously affected in the absent-regulations case. or to gain significantly under the
regulatory case.?

As seen in Appendix SA. about 38 of the 66 utilities with less than 250 MW of fossil steam generating capacity are
granted additional allowances, 17 because they meet statutory criteria of having an emissions rate of more than 1.2
Ib/mmBtu and no individual unit greater than 75 MW capacity, and 41 because they have an emissions rate less thun
1.2 lby/mmBtu.

- Impacts on municipal utilities with new small generating units. given the exception for certain new units under 23
MW. ure discussed separately in a brief attachment to this document.
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EXHIBIT 5-11
FUEL USED AT SMALL UTILITIES BY TYPE OF OWNERSHIP

Less than 250 MW Ca- More than 250 NIW Ca-
: pacity - pacity
i " Fuel ! Percentage [ . Percentage
Ownership Type ~ Number ; (of ownership) i Number ‘ (of ownership)  Total
- Co-operative  Coal 3 25% S 67% I i
" Gas S s 0 0%
Federal . Coal | 1 20% 2 wee 3
; 0l 2 w0 0! 0% 2
[nvestor " Coal 4 16% ' 14 56%¢ BT
' Gas 0 0 | 2 s o2 |
: ! Oil 3 12% 2 8% I 5
| Municipal i Coal 25 40% 8 13% 33
| ' Gas 20 32% 2 3% 22
| ol 7 11% | 2% ‘ 8
| Total 66 39 105 |

Source:  ICF analysis.

5.4.5 Conclusions Regarding Small Entities

In conclusion. virtually all of the impacts on small businesses are caused by statutory
provisions of CAA. Although EPA is considering regulations that are intended to mitigate some of
the burden on small businesses (see the briet attachment to this document), the statutory provisions
restrict the amount of reliet that can be given. EPA's regulatory tlexibility analysis is summarized in
the tollowing observations.

. The implementation regulations are likely to result in substantial
reductions in the costs imposed by the statute on small entities. As
a percentage of the costs under the absent regulations case, the
savings provided by the regulations may be similar to the savings for
larger utilities. Absolute savings measured in mills per kwh, on the
other hand. will typically be greater tor those small utilities that tace
significant costs than for larger utilities.

. Among small entities. most of the savings provided by the regulations
will be concentrated among those utilities experiencing the largest cost
increases under the absent regulations case: relatively larger small
utilities burning coal and, to a lesser degree. oil.
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The auctions. direct sales. and [PP written guarantee programs are
likely to have net positive impacts on small entities.

The proposed CEMS regulations (Option 5) will impose dispropor-
tionate costs on small enuties because thev require the same equip-
ment at all facilities regardiess of size. The proposed regulations.
however. would allow the use of monitoring methods other than
CEMS _tor gas-tired units.  This will mitigate the disproportionate
impacts to some degree. because small utility plants are more likely to
burn gas. Further mitigation ol impacts for new small units is
discussed in a briet attachment to this document.

Permit regulations will impose greater costs per kwh on the smallest
oil and coal utilities than on other utilities. The permit costs arc
mandated by the statute, and are thus not imposed by EPA.

A relatively small percentage of affected municipally-owned utilitics
-- no more than 14 percent -- will tace significant cost increases as a
result of the Acid Rain Program.



CHAPTER 6
BENEFITS OF SO, REDUCTIONS

This chapter describes the benetits that are expected to result trom the SO, reductions that
would result under the acid rain program. Where possible, the beneticial ettects have been exnressed
quantitatively: however. none of the effects have been expressed in terms ot dollar values.

The tive sections of this chapter discuss tive areas in which acid rain is known or suspected
to cause damage: Acid levels in surtace water: visibility: human health: torests: and materials. Each
section also discusses the extent to which the 10 million ton per vear reduction in SO, c¢missions
mandated by Title IV may be able to reduce these damages.

6.1 Acidification of Surface Water

A principal effect of acid rain (or more accurately. acidic deposition. which includes acid rain.
snow, and ftog, as well as gases and particulates) is increased acidity of lakes and streams.

Based on measurements taken under the National Surface Water Survey, it is estimated that
tour percent ot the lakes in the United States larger than 10 acres and eight percent ot streams are
currently acidic.! These percentages represent hundreds of lakes and thousands of miles of streams.
Acidic lakes and streams are even more prevalent in Canada than in the United States. The
Canadian government reports that more than 14,000 lakes in Southeastern Canada are acidic due to
acid deposition.” In addition, there are many more surface water bodies which become temporarily
acidic at times of high acidic deposition capacity to neutralize acid, threatening biological life such
as ftish. Including these bodies triples the number of lakes and streams seriously atfected by
aciditication.

SO, emissions have been identified as a principal cause of acid rain, whxch is estimated to be
responsible for three-fourths of lake acidification and half of stream acidification.® Thus, signiticant
reductions in SO, emissions can be expected to reduce the problem of surface water aciditication.
For example. analyses of the Adirondack region, which is particularly affected by acid deposition,
showed that a 50 percent reduction in sulfate (a transtormation product ot SOz) deposition would
reduce the number ot acidic lakes from the current level of 14 percent to 3 percent over a period
of years in that area.* Other areas that would benetfit from reduced SO, emissions include lakes and
streams in New England, the Mid-Atlantic Highlands and Coastal Plain, the upper Midwest, the
Southeastern Highlands, and Florida.

National Acid Precipitation Assessment Program (NAPAP), Integrated Assessment External Review Dratt.
August 1990.

1o

"U.S. - Canada Air Quality Agreement Progress Report”, March. 1992.
See footnote 1.
See footnote 1.

NAPAP Integrated Assessment, 1990.
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Most acidified surface waters are unable to support fish or plant lite. While there are species
(yellow perch. for example) that are resistant to acid and can live in some acidic waters. sensitive
species such as brook trour have been wiped out in many areas. The degradation of thesc habitats
has manyv harmtul etfects. in reduced value to sport tishers as well as in the more intangible area of
reduced biodiversity and the value our sociew attaches to ensuring that the natural environment can
support wildlite. Acid sensitive species occur in all major groups of aquatic organisms including algac.
zooplankton. invertebrates. tish and amphibians. Thus. by reducing SO, emissions. the Acid Rain
Program is predicted to provide the benetits. such as a rich and diverse population of aquatic species.
associated with restored capacity of surtace water to support life by reducing acidic deposition and
thereby reducing surface water acidification. The further and future acidification ot surtace waters.
both due to chronic and episodic aciditication. will also be substantially reduced in many arcas by
significant reductions in acid deposition.

6.2 Reductions in Visibility

Another important impact of SO, emissions is reduced visibility. Visibility degradation
manifests itself as haze, which is particularly common in the eastern part of the United States. The
link between increased levels of sulfate in the air and visibility reduction is firmly established in the
scientific literature. and increased sulfate levels have. in turn, been found to be directly related to SO,
emissions.  Sulfates account for more than half of the visibility problem in the East and about a
fourth of the problem in the West.®

Because a large part of the visibility degradation is caused by SO, emissions. reduced
emissions translate almost immediately into improved visibility. The ten million ton reduction in SO,
emissions mandated by Title IV is projected to increase visibility by about 30 percent in the castern
part ot the United States.’

The increased visibility that would be provided by the SO, reductions in the acid rain program
create two major types of benetits: increased satety and improved aesthetics. Increased satety may
be manifested in terms of reduced accident rates for aircratt and motor vehicles. Improved aesthetics.
particularly in national parks and other scenic vistas, are highly valued by the public. Improved
visibility will affect national parks including the Great Smokey and Shenandoah Mountains in the
east. Visitors to the parks and wilderness areas will benetit from improved visual range and increased
ability to see form. texture and color in a view.

6.3 Effects on Human Health

SO, emissions, and especially air concentrations of acid sulfate aerosols, have been implicated
by a growing body of evidence from epidemiological studies and laboratory studies ot humans and
animals as responsible for a variety of human health effects. Some studies directly relate acid aerosols
to breathing problems in asthmatics, children, and other sensitive subpopulations. Acute exposures
may result in wheezing, coughing and shortness of breath. Other studies implicate the ettect of
long-term exposure to acid aerosols on the development of chronic lung disease. Sulfate
concentrations have been shown by one study to be associated with an increase in hospital admissions

See footnote 1.

See tootnote 1.
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tor rusplratorv allments and several researchers have suggested that sulfates are responsible for an
excess in mortality.®

A number of inherent uncertainties exist in some of the analyses concerning the ettects of
SO, on human health. especially with regard to the association between sulfates and excess mortality.
Consequently. definitive statements concerning the amounts and types of health etfects caused by SO,
are limited. Nevertheless. the consistent tindings across several studies and indications of ongoing
health studics support the belief that a reduction in SO, will result in a significant — and. tor some
health cttects. immediate — reduction in adverse human health ctfects.

6.4 Effects on Forests

Acid deposition appears to be a major contributor to damage to high elevation spruce trees
that populate the Appalachian Mountains and other mountain ranges in the castern part of the
United States. This damage is manifested by a loss ot foliage. which can lead to a reduction in tree
populations in high elevation areas and. in turn. an increase in erosion and other adverse ettects.

Acid deposition also is a concern for forest soils. As acidic compounds moves through the
soil. they can strip away vital plant nutrients and thus pose a threat to future forest productivity.
Furthermore. as the acidity of the soils increases and the capacity of the soil to absorb acidic
deposition decreases, acidic water begins to pass through to surface waters, thus increasing the
adverse etfects to aquatic organisms (discussed in Section 6.1) and to an entire watershed area.

A reduction of SO, emissions is expected to not only result in an elimination ot damage to
foliage and soil, but to allow for the recovery of previously damaged tree populations. Constant or
increased emissions, on the other hand, are expected to result in increased toliage damage and an
increase in soil acidity.

6.5 Damage to Materials

Through the use of controlled experiments that imitate current conditions, acidic deposition
has been shown to corrode certain commercially 1mp0rtant coatings, such as paint, and a variety of
structural materials, such as those used in items ranging from statues to buildings. Y Many public
monuments and other cultural objects are constructed of some of the most susceptible of these
materials. Furthermore, the areas in the U.S. having the largest number of cultural materials coincide
with the regions of highest acidic depostion. These cultural resources include historic buildings.
monuments, statues and gravemarkers. Recent data also indicate that acid deposition may damage
automobile paint often resulting in car owners or dealerships repainting the damaged surfaces.
Secondary benetits (e.g., reduced soiling) will accrue through reduction in particulate matter (PM).
which will occur when SO, emissions are reduced. A reduction in SO, emissions would also likely
extend the life (including functionality and appearance) of many of these materials and structures.
resulting in economic benefits associated with reduced damage and need for extensive maintenance
Or repair.

See footnote 1.

See footnote 1.
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Scrubber Costs

Scrubber cost assumptions for the RIA analysis were the same as those used in EPA 1989-90
acid rain analyses. including the Administration bill analysis in 19894 and the previously cited Senate
and House bill analyses.Z The scrubber cost assumptions were based on EPRL/Stearns-Rogers cost
assumptions as interpreted by RCG/Hagler, Bailly, Inc. (Severai key assumptions were made: (1)
a contingency factor of 15 percent was used, (2) one spare module was assumed, and (3) scrubbers
were assumed to be designed with no reheat in contrast to assumptions in the 1987 EPA Base Case.)

The cost assumpuions for a new powerplant meeting NSPS-Da requirements resuiting from this
assessment are presented in Table [1I-B-1.

The net effect of these assessments was that wet scrubbing was assumed to be empioved at

all unplanned new powerplants, because wet scrubbing cost estimates were lower than dry scrubbing
costs estimates.

For the House and Senate bill analyses and this RIA analysis, three further sets of scrubber
costs assumptions were used:

. Retrofits.  Retrofit scrubber costs assumed that 90 percent SO,
removal (using wet scrubber technology) would be the most cost-
effective scrubbing option. These cost assumptions for a “base”
generic instailation were developed using the same methodology and
sources as described above, and are presented in Table [II-B-2. In
addition, al] retrofit scrubber installations were thea applied “retrofit
factors”® to reflect the relative ease or difficulty of installing scrubbers
at various existing sites. These cost add-ons range from 10 to 100
percent of the *base” scrubber capital cost, and from 7.5 to 75
percent of the “base® fixed O&M cost.

. 95 Percent Removal at New Plapts. Uader Title IV, most sources
, built after enactment must obtain emission allowances from “affect-
ed” sources in Phase [L Over time, the marginal cost of obtaining
aliowances for new plants would increase very significantly, to the

point where increased SO, removal from new sources (beyond New
Source Performance Standards, subpart Da requirements) would be
economic and desirable. For this analysis, new coal plants were given

the option to install scrubbers to achieve 95 percent SO, removal in

the trading cases and were required to achieve 95 percent SO,
removal in the no-trading cases. To achieve 95 percent SO, removal,

it was conservatively assumed (after discussion with architectural/
engineering firms) that current. conventional NSPS-Da wet scrubbing

alone would be insufficient, and that adipic acid injection or a
modified/refined scrubbing system would be required. To account for

these added costs. capitai costs were increased by $30/kw and variable

O&M costs by 0.2 millkwh over 90 percent wet scrubber removal cost

levels for a very high sulfur coal, or total levelized costs of about 0.7-

YV See Economic Analysis of Title V (Acid Rain Provisions) of the Administration’s Proposed
Clean Air Act Amendments (H.R.3030/S.1490), September 1989.

¥ Op cit p. 3-2



0.8 mills/kwh. (For a low sulfur coal. the costs were assumed to be
about 0.4 mills’kwh.) These estimates are likely to be conservative,
and compare to industry total cost estimates of about 0.3-0.5 mills/kwh
for incorporating an adipic acid system into conventional scrubbing
designs. These resulting costs are presented in Table [1I-B-3.



EXHIBIT 3B-1

Wet Scrubber Costs For New Utility Powerplants
Meeting NSPS Subpart_Da Regulations

i Sulfer Level ;
v“? ! Low \ High Very ;
| Low | ™ | Mediom | MOUR | pregiam | IS 0 iy |
Capital Costs i :
oy 86 $kow) 10800 | 11000 | 11000 | 12400 | 13300 | 14500 1 15400
Fixed O&M Costs i
o 36 Sowy | 492 4.98 5.00 5.45 574 6.11 639 |
Variable O&M .
Costs (early 86 0.25 032 0.46 069 | 092 136 1.80
milis/kwh)
g?;rv Penalty 2.50 2.50 2.50 250 | 250 | 250 | 250
(9;‘)"‘“7 Penalty 210 | 210 | 210 | 210 | 210 | 210 | 210
?;‘)i‘bi“‘y Penalty | 54 270 270 270 | 21 | 270 | 270
Annual Emission
Rate 02 0.29 048 048 | 048 | 060 | 080
(Ibs. SO/mmBtu)
Suifar Level Lbe. SO /mmBtu
Very Low Sulfur Less than 0.80
Low Sulfur 0.80-1.08
Low-Medium Sulfur 1.09-1.66 :
Medium Sulfur 1.67-2.50 !
High-Medium Sulfur 251-333
High Sulfur 3.54-5.00
Very High Sulfur More than 5.00

NOTE: EPA estimates except for reliability penalty, which is based on earlier EPRI estimates. |
More recent scrubber availability data suggests that these reliability estimates may be

conservatively high.




EXHIBIT 3B-2
"Base" Wet Scrubber Costs For Retrofit Installations*

! Sulfur Level

Very Low | Low Medlmn} High % High Very

Low | | Medium i Mediam High
Capital Costs |

. | l . :
(early 86 $kw) 12500 | 119.00 | 12800 | 133.00 13800 | 14800 15600

Fixed O&M Costs | | |

earey 86 Sfowmy | 596 5.48 5.56 5.82 588 618 | 646
Variable O&M |

Costs (early '86 0.26 0.34 0.49 071 093 137 ¢ 181
mills/kwh) |
g‘;’;’ﬂ Penalty 2.50 2.50 2.50 250 250 | 250 | 250
(?;!;““"Y Penalty 2.10 2.10 2.10 2.10 2.10 2.10 2.10
?;‘)‘""“‘7 Penalty | 599 | 270 | 270 | 270 | 270 | 270 | 270
Annual Emission

Rate 0.08 0.1 0.17 025 033 050 | 067

(1bs. SO,/mmBtu)

Sulfur Level Lbs. SOIZI-Bu
Very Low Sulfur Less than 0.80
Low Sulfur 0.80-1.08
Low-Medium Sulfur 1.09-1.66
Medium Sulfur 1.67-2.50
High-Medium Sulfur 2.51-333
High Sulfur 3.54-5.00
Very High Sulfur More than 5.00
* Does pot include “retrofit factors® (cost add-oans to reflect relative ease or difficulty

of installing scrubbers at existing sites).

NOTE: EPA estimates except for reliability penaity, which is based on earlier EPRI estimates.
More recent scrubber availability data suggests that these reliability estimates may be
conservatively high. ‘




EXHIBIT 3B-3
Wet Scrubber Costs For New Utility Powerplants
Achieving 95 Percent Removal with Adipic Acid

Suilfur Level

Very Low High Ve

Low | " | Medium | MU0 | pogium | Hiss | g
Capital Costs ' |
ot sty | 19900 | 19200 | 14800 | 15800 | 16400 | 17800 | 18700
Fixed O&M Costs

, 538 5.48 5.56 . . .

e %6 St 572 5.90 618 | 647
Variable O&M
Costs (early '36 029 | 038 054 | 079 1.04 154 | 204
mills/kwh)
5‘;’;’” Penalty 2,50 2,50 250 | 2.0 2.50 250 | 250
?;1;“"7 Penalty 210 | 210 | 210 | 210 | 210 | 210 | 210
?;')“b““’ Peoalty | 599 | 270 | 270 | 270 | 270 | 270 | 27
Annual Emission
Rate 004 | 005 008 | 013 017 | o025 | 033
(Ibs. SO/mmBtu)
Suifur Level Lbe. SO,/mmBta
Very Low Sulfur Less than 0.80
Low Sulfur 0.80-1.08
Low-Medium Sulfur 1.09-1.66
Medium Sulfur 1.67-2.50
High-Medium Sulfur 2.51-333
High Sulfur 3.54-5.00
Very High Sulfur More than 5.00

NOTE: EPA estimates except for reliability penalty, which is based on carlier EPRI estimates.
More recent scrubber availability data suggests that these reliability estimates may be
conservatively high.




Repowering

The amount of repowering in the future, with or without acid rain legislation, is very
uncertain. Accordingly, EPA assumed for the 1989 Base Case analysis that utilities would undertake
a small to significant amount of repowering at certain exsting coal-fired-units. Repowering (using
a “genenc clean coal® technology) was assumed at EPA’s direction to have much greater market
penetration in the Low Base Case than in the High Base Case. Repowering candidates were assumed
to inciude only those unscrubbed SIP coal units greater than 75 megawatts and less than 400
megawatts, since current evidence suggests that repowering technologies may be uneconomic or
technically infeasible at very small or very large units. Units were assumed to become part of the
candidate pool upon reaching 35 years of age beginning in 2000 (with only units built before 1950
assumed to be too old to repower).

In the Low Base Case, it was assumed a total of one third of all such candidates would
repower by 2010 with lower percentages (five percent by 2000 and 20 percent by 2005) assumed in
earlier years. In the High Base Case, much lower market penetration was assumed with only 10
percent of candidate units repowering by 2010 (five percent by 2005 and no repowering in 2000).

Under this RIA analysis of Title IV, as well as earlier Senate and House bill analyses. no
additional repowering was assumed to resuit under the High Cases, but about 6 gigawatts of
repowering candidates assumed to repower between 2005-2010 in the Low Base Case were assumed
to repower earlier in 2004 under the Low Cases in order to take advantage of the proposals’
repowering incentives.

In the assumed first year of repowering in both the High and Low Cases, units between 75
and 150 Mw and built before 1960 were generally selected for repowering. In later years, units up
to 400 Mw and those buiit in the late 1960s and early 1970s were assumed to be selected for
repowering. Smaller units were assumed to be selected first because utilities would wish to develop
their design and construction expertise in simpler, less expensive settings. Older units were selected
first because they are generally smaller and because many utilities would tend to repower units as they
reached the end of their useful lives (assuming no major returbishment). Repowered units were
selected regionally so as to roughly reflect the proportional distribution of available candidate
capacity. Future utility regional capacity requirements were taken into account in selecting the
repowered uaits. Capacity was only selected to the extent new capacity was needed in the region to
meet reserve margin requirements.

* The capacity of repowered units under the cases analyzed is presented in Table II[-B-4. Note
that capacity affected by these repowering assumptions are in addition to those units which have
already repowered (e.g, TVA's Shawnee 10. NSP’s Black Dog 4, MDU's Heskett 2, Colorado-Ute's
Nucla 4) or have firm plans to repower (AEP’s Tidd and Sporn projects, SPS’s Nichols 3). Together,
these units total roughly 1 gigawatt of capacity, in contrast to about 38 gigawatts of repowered
capacity that results by 2010 from the repowering assumptions of the Low Case.Y

The cost and performance characteristics of future repowering candidates is also very
uncertain. The ‘assumed cost and pertormance characteristics of the repowering technology are
discussed below, and are generally representative of a fluidized bed combustion (FBC) technology.

y In addition, other projects (using other emissions control technologies which do not increase
capacity) that were approved for funding in DOE’s Clean Coal Technology development
program (through Round II) were aiso included in this Base Case analysis.



. Capacity at those units that were selected for repowering was assumed
to increase by 50 percent upon repowering. DOE assumes that
atmospheric FBC (AFBC) repowering wouid lead to a 1S percent
increase in capacity, pressurized FBC (PFBC) repowering would lead
to a 30-50 percent capacity increase, and integrated gasifier combined
cycle (IGCC) repowering would lead to a 150 percent increase in
capacity. X The S0 percent capacity increase assumption was thus
chosen as a reasonable average capacity gain for repowering projects
to reflect a “representative” repowering technology, weighted heavily
towards FBC technology for a typical installation (given the current
relatively advanced state of FBC development, demonstration, and
economic refinement). This 50 percent average capacity gain
assumption is in agreement with EPRI's current assumptions.

. A heat rate of 9500 Btu/kwh was assumed for all repowering projects.
This is in rough accord with EPRI TAG estimates for the candidate
repowering tcchnologm (9000 Btwkwh for PFBC and IGCC, 10000
Btwkwh for AFBC).%

. Capital costs (for units assumed to repower earlier under the Senate
and House Low cases) were assumed to equal $794/kw (in 1988 $).
This assumption is in approximate accord with previous preliminary
ICF analyses, which indicated that the economics of repowering with
PFBC versus building new coal capacity under the earlier Adminis-
tration proposal would break even at roughly $800/kw (in 1988 $).

. Q&M cost estimates for the generic repowering projects were also
derived using EPRI TAG information (see PFBC combined cycles).
Assuming the use of a four percent suifur bituminous coal, fixed
O&M costs were assumed to be $38.60/kw-yr, while variable O&M
costs were assumed to equal 3.5 milis/kwh (costs in early 1986 $).

J A minimum capacity (turndown) of 50 percent was assumed for
repowered units also in line with EPRI's assessment of PFBC
technology.

. Additionally, it was further assumed that repowering would not affect
a unit’s gvailability (forced and scheduled outage rates were assumed
not to improve).

. Emissions rates were assumed to meet current NSPS requirements for
SO, and TSP. NO, rates from repowered projects were assumed to
equal 0.3 lbs. NO, per million Btu.

&

America’s Clean Coal Commitment. U.S. Department of Energy, Ofﬁce of Fossil Energy.
February 1987.

TAG - Technical Assessment Guide, Volume 1: Electricity Supply - 1986. Electric Powcr
Research Institute (EPRI p. 4463-SR), December 1986.



EXHIBIT 3B-4

Repowered Coal Capacity*

(gigawatts) |
Low Cases '
High Cases
igh Base Baseline/
Reguistory |
2000 0 4 4
2005 6 20 29
2010 10 38 38

* Includes 50 percent increase in capacity due to repowering.
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APPENDIX 4A
ICF’s CoAL AND ELECTRIC UTILITIES MOPEL (CEUM)

The complexity of the coal and electric utility industries in the United States poses difficult
challenges for strategic' planners. market analysts, and policymakers. Numerous uncertainties
regarding changing economic trends and future government policies increase the difficulties of
forecasting future market conditions. Because of interactions between these two closeiy-coupled
industries, attempts to analyze either one in isolation are necessarily incomplete. Yet the complex
characteristics of these industries often strain the limits of traditional analytic methods.

Both the coal and electric utility industries face rapidly changing markets. Recent years have
brought about dramatic changes in the growth of electricity demand, price of alternative fuels, cost
of nuclear plant construction, and much more. Market conditions have swung broadly from
undercapacity to overcapacity. The markets continue in a state of transition, and the importance of
understanding the timing and magnitude of such changes is great.

Further, both industries are heavily influenced by a wide-range of government policies and
regulations. Government regulation affects nearly every aspect of each of these industries including
environmental protection, miner health and safety, transportation, taxation, price regulation, and
ratemaking. The implications of possible policy changes are substantial, and government and industry
planners place great value on understanding these effects.

To address the full range of these considerations, ICF Incorporated has developed a system
of models and databases for analyzing the coal and electric utility industries in an integrated manner.
At the core of this system of models and data bases is ICF's Coal and Electric Utilities Model
(CEUM). The CEUM system is a set of interrelated models, data bases, and report writers which
beyond CEUM consists of mine costing models, numerous data bases including the Coal and Utility
Information System (CUIS), coal reserve data, coal transportation networks, and much more.

The CEUM system of models is the product of over ten years of research, development, and
intensive analysis of the coal and electric utility markets. The “roots” of the system go back to the
early and mid-1970s when, for the Federal Energy Administration, ICF pioneered the development
of coal supply concepts and models to link the coal and electric utility markets. Over several years
and hundreds of analyses for scores of clients, these models and data bases have grown and evolved
to meet the ever-changing needs of the marketplace.

Over the last several years, these models have been used individually or in tandem for EPA
for a wide variety of analytical fronts. The most common purpose has been the analysis of the
impacts of alternative environmental regulations on utility emission, costs, fuel consumption, coal
production and compliance choices as well as the effects of alternative existing and new control
technologies on these measures.
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CEUM SYSTEM OVERVIEW

ICF's CEUM system is composed of a number of interrelated models and data bases. The

components of the system are structured to operate in either a stand-alone environment or as part
of a broader analytic system.

Components of the CEUM System

The centerpiece of the CEUM system of models is I[CF's Coal and Electric Utilities Model
(CEUM). CEUM, perhaps the best-known component of this system, serves as the integrating tool
which links together all the other models and data bases. The CEUM forecasts key attributes of both
the coal and electric utility industries. For the coal industry, forecasts are made of coal consumption
by type of user, production by region and method of mining, mine-mouth prices by type of coal.
transportation patterns, and delivered prices. For the electric utility industry, forecasts can be made
of generation, capacity expansion, capacity utilization, fuel use, generation costs, capital investment
requirements, air emissions and solid wastes. For other coal consuming sectors, forecasts are made
of coal consumption, sourcing, quality, and price.

As the integrating component of this modelling system, CEUM is closely linked with the other
models and data bases that form the complete CEUM modeling system. Frequently, many of these
models are run jointly with CEUM either as a pre-processor or as a post-processor. Alternatively,
many of these models and data bases can be used in a stand-alone environment to address specific
analytic problems. These other components include the following:

. The Coal and Utility Information System (CUIS) is a powerful data
base management system containing detailed information on every
electric generation unit, both present and planned. The CUIS
develops the electric utility data inputs of CEUM, and can also be
used independently as a market analysis tool. Moreover, this system
is used in disaggregating the forecasts from CEUM to develop
estimates of individual utility, powerplant, and generating unit impacts.

. The Reserve Allocation and Coal Mine Costing Models estimate
costs, productivity, and minimum selling prices for different types of
mines in different supply regions. Together with data bases on coal
reserves and coal mining capacity, these models develop the coal
supply functions used in CEUM. As stand-alone models, they can be
used to analyze the effects of alternative mining plans and financial
conditions, and can be used in evaluating the relative profitability of
different mining operations.

. Numerous other models and data bases serve within the CEUM
system primarily as front-end processors to CEUM or the other
models described above. Although typicaily not used in a stand-alone
mode, these other models and data bases represent important and
powerful components of the entire system, and include the following:

- coal mining capacity data base.
- coal reserves data base.
- coal transportation networks.



- electricity demand forecasting model.
- load curve forecasting model.

- coal contract data base.

- industrial boiler model.

- process heat model.

- coking coal demand model.

- world coal model.

System Capabilities

Collectively, the models and data bases comprising the CEUM system provide the analyst with
a set of tools which can be used to analyze or address a number of different economic. policy or other
questions regarding the fuel and electric utility industries.

These capabilities are best iilustrated by identifying some of the analyses which have been
performed with these models:

o Air Emissions. How will growth in coal consumption affect future air
emissions? What are the environmental effects of powerplant life
extension? What are the costs and coal market impacts of Title [V of
the Clean Air Amendments? How would changes in emissions
standards for new industrial boilers affect the use of coal versus
alternative fuels? How will EPA’s *Tall Stack® regulations affect
utility costs, emissions, and fuel use?

. Power Generation Technologies. What is the market outlook for
different technologies for power generation and pollution controi?
How would acid rain mitigation program affect the attractiveness of
dry scrubbing or LIMB technologies? What are the prospects for
combined cycle units vis-a-vis conventional coal-fired technology?

. Inter-Regional Transmission Potential. Where do current opportuni-
ties exist for increased interregional transmission of electricity between
regions? What are the avoided costs of providing power from one
region and displacing power generation in another. What are the
impacts of electricity imports from Canada?

. Regional Coal Development. Where and to what extent will coal
production continue to grow? What are the impacts on coal produc-
tion and mining employment associated with sulfur dioxide control
programs? How might changes in Federal coal leasing policies or
state severance taxes affect the demand for western coal?

. Coal Prices. How and when will coal prices change as the markets
move from an overcapacity situation to a balanced market? How will
this vary with different economic outlooks and/or policy changes? Can
changes in mining technologies and labor productivity offset the cost
impacts of resource depletion? How will changes in coal prices affect
coal reserve values?
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. Coal Transportation. How will growing demand for coal change
transportation patterns? What are the impacts of the Staggers’ Rail
Act and resulting ICC regulations on regional coal production
patterns? How might individual railroads fare under aiternative acid
rain mitigation strategies? How would a network of coal slurry
pipeline affect revenues and regional coal production?

. Fuel Price and Availability. What are the impacts of changing oil and
gas prices on the coal markets? How will electricity rates change as
overcapacity in the coal markets is worked off? What are the
financial and economic impacts of converting powerplants from oil and
gas to coal?

. Tax Policy. How would changes in the percentage depletion
allowance affect regional and national coal production? How would
changes in investment tax credits affect electricity rates? How would
limits on state severance taxes affect coal production patterns in
western states?

System Attributes

The CEUM system of models and data bases has been developed with the objective of
helping government policy-makers and private sector decision-makers solve real-world problems.
Each component of the system was designed from its inception to incorporate and display the level
of detail necessary to address problems in a realistic manner.

The models incorporate a very high degree of resolution. This resolution is important in
accurately assessing complex questions. Experience has shown that smaller and simpler models, while
providing computational speed and programming efficiency, often are not capable of addressing
complex questions at a level of detail meaningful to analysts. For example, in assessing the costs and
economics of emission reduction compliance strategies for individual powerplants, it is important to
have the resolution and flexibility to assess the impact of plant specific retrofit scrubbing costs, fuel
switching constraints and changes in utilization in meeting overall state or plant specific reduction
targets.

As a result of these types of issues and questions the models of the CEUM system have been
structured to provide a very fine level of detail. For example, CEUM has forty different coal supply
regions each with up to fifty types of coal, and fifty demand regions each with six consuming sectors.
In each demand region, there are over thirty different types or categories of powerplants which can
be modeiied in the electric utility sector. Over twenty of these are coal, wit most coal powerplants
categorized individually. The coal transportation network used in CEUM has over two thousand
routes connecting the various types of movements from coal supply origin to final consumer end-use
destination. The coal mine costing models reflect over one hundred different mining configurations,
each which can be adapted to reflect different state taxation policies, union affiliation, and other
variables.

A high degree of resolution provided by these models has value only if it can be understood
and reviewed. To this end, the CEUM system has been developed as a system of "structural”
models incorporating well-known engineering and financial relationships. Unlike econometric
approaches, the CEUM models are not based upon abstract concepts and statistical fits, but instead
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express the engineering (technical and economic) relationships of the overall coal and electric utlity
markets important to the investment and operating decisions within each market. Using these
relationships. the CEUM system of models attempt to replicate the normative decisions made within
the coal and electric Ullllfv industries. The structural approach of the models allow the reasonable-
ness and impact of each data i input and assumption to be evaluated directly. The analyst is not torced
to rely solely upon a series of indirect statistical measures.

The models “solve” using criteria which replicate real-world decision making. Each of the
CEUM models follow decision rules consistent with rational decision-making. Generally. this implies
a cost minimization model in which each decision maker (e.g., electric utility) is trying to minimize
their own costs while competing in the market place with others who are trying to do likewise.
Constraints can be placed upon this cost minimization framework to reflect the realities at hand.
planned capacity underway, environmental regulations, technological limitations. long-term
contracting, regulatory practices, and many other factors which decision-makers must consider.

Because the models have such a high degree of resolution, the data inputs required are often
quite large. ICF has developed an extensive set of data bases linked closely with every aspect of the
coal and electric utility market. In a number of instances, these data bases were developed using
publicly available data as the original source with extensive updating and refinements of this
information over time. However, often it has necessitated the development of original data collection
and management efforts, where public data was either absent or unreliable. For example. in ICF's
Coal and Utility Information System (CUIS) certain powcrplant characteristics (e.g., capacities, plant
types) were based on DOE-EIA’s Inventory of Powerplams and Generating Unit Reference File
(GURF). However, virtually all other data eilements or revisions to the DOE data over time reflect
numerous surveys of the industry in order to collect and maintain detailed statistics on every
powerplant unit in the nation. The coal reserve data base goes well beyond government published
statistics, and incorporates hundreds of documents which are missing or incompletely used in
published compilations. Prior to 1980 coal reserve characterizations were based mostly on the
Demonstrated Reserve Base (DRB) However, since that time, reserve characterizations and data
have been largely based on detailed analyses of region and state specific reserved conducted by ICF
as well as other information obtained from states and coal companies.

Despite these data collection efforts and maximum use of publicly available sources. gaps
remain in the available data. Out of necessity, all models must forecast with imperfect information.
The structural approach employed by the CEUM system of models require that gaps in knowledge
be acknowledged explicitly since each data element or economic reiationship also must be specified
explicitly. It forces the analyst to evaluate key issues and permits an understanding of the relative
importance of incomplete information. Over time, as more precise information becomes known, it
can be readily incorporated into the models.

The CEUM system provides a great deal of flexibility in the types of issues that can be
analyzed and the relevant timeframes over which they can be addressed. The structure and content
of all of the models and databases have evolved substantially since their initial conception, reflecting
improvements in analytic approaches and adaptations to changing market conditions. As future
markets and analytic needs change, the CEUM system will similarly change. The models also have
capabilities of addressing a wide range of forecast periods. Near-term analyses (e.g., 1987) are

1

See DOE/EIA-0095 (81) Inventory of Powerplants in the United States, 1981 Annual September, 1982,

See Bureau of Mines Demonstrated Reserve Base 1975.
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characterized by substantial constraints on capacity additions, fuel supply, and fuel contracts. Crer
time (e.g.. 1990 to 2000). the constraints on capital stock and other factors become less binding.
thereby increasing the options available to decision makers. In the very long-term (e.g.. 2010 and
beyond). new technologies can be postulated and evaluated. The models in the CEUM system have
been used to address issues spanning all of these timeframes.
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EXHIBIT 4A-1
MAP OF COAL SUPPLY REGIONS
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Electricity Demand Regions in CEUM
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APPENDIX 24
Background on Other Industries
Affected by the Acid Rain Title



APPENDIX 2A
BACKGROUND ON OTHER INDUSTRIES AFFECTED BY THE ACID RAIN TITLE

COAL INDUSTRY

The U.S. coal industry is closely linked to the U.S. electric power industry; over 78 percent of total
coal production in 1989 (766 out of 981 million tons) was supplied to electric powerplants. Over the
last three decades coal production has increased about 125 percent in response to powerplant
demand. Continued growth in coal production is expected over the next few years as existing coal-
fired utility plants are more highly utilized. After 2000, the potential for growth will be determined
primarily by the amount of new coal-fired generating capacity.

U.S. coal production is also consumed by (1) non-electric industrial boilers and process plants (77
million tons in 1989); (2) the U.S. steel industry for the production of coke, a feedstock to

steelmaking (40 million tons); and (3) net exports to foreign powerplants and steelmakers (98 million
tons).

Coal is a very heterogenous material composed of the fossilized remains of plants and animals and
other minerals. The two most important differences between coals are:

. Coal Rank/Energy Content' - Coal falls into one of four categories established by
the geochemical community:
(1) high energy content bituminous,2
coal mined in the U.S. in 1989;

accounting for over two-thirds of the

(2) medium to low energy sub-bituminous, accounting for about 24 percent
of 1989 production;

(3) low energy lignite, accounting for about nine percent of production; and

(4) very high energy anthracite, accounting for less than one percent of
- production.

. Sulfur Content - Coal sulfur content varies considerably. The U.S.
reserves of bituminous coal include both low- and high-suifur coals.
Reserves of sub-bituminous coals are mostly low-sulfur coals, and
lignite coals are mostly medium-sulfur coal.

U.S. coal production primarily occurs in several regions with significant differences in coal
quality between the various regions (listed below). Thus, regulations favoring one type of coal (e.g.,
low-sulfur coal) can shift the regional distribution of coal output:

! While coal rank correlates with energy content, the classification by rank reflects other geochemical factors as weil.

.Energy content is measured in BTU per ton; in 1989 the average heat content of all coal mined in the U.S. was
21.8 million BTU per ton.
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Geographic Area Sulfur Coatent Tons {1989)

Northem Appalachia medium to high 164 million
Central and Southern Appalachia low to medium - 296 million
Midwest mostly high 134 million
Lignite Regions of Texas 83 million

and the Dakotas

Powder River Basin low 188 million

Other West low 116 million

There are a large number of coal-mining companies, including some very large multi-regional
companies, such as Peabody Coal, and a large number of small companies, especially in Appalachia.

The top 15 producers accounted for more than 45 percent of the coal produced in 1989. The top
five producers, their production, and market share are shown below:

Producer Production (mmtons)  Market Share Region
Peabody Holding Group 86.7 8.9% Midwest/Natl.
Consolidation Coal Company 53.5 5.5 Appalachia
AMAX Coal Industries Inc. 384 3.9 PRB/Natl.
ARCO Coal Company 311 32 PRB

Texas Utilities Mining Company 299 31 Texas

The number of active coal mines in the U.S. producing at least 10,000 tons annually fell in
1989 to 2,821 mines from a 1988 level of 2,915. About 51 percent of these mines are underground

mines and the rest are surface mines. Some differences between surface and underground mines
include:

. Location - Most of the underground production is located in the East,
while surface mines tend to predominate in the Western region;

. Productivity - Surface mines have higher productivity than under-
ground mines, due to the fact that surface mining enjoys greater
economies of scale, thus, requires fewer workers. Also advancements
in mining technology, such as the longwall mining system, have further
increased productivity for surface mines; and

. Size - Surface mines are generally larger and higher producing than
underground mines. Several surface mines produced more than 10
million tons per year. The average surface mine produced 419
thousand tons in 1989, compared with an average of 275 thousand
tons for underground mines.
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The F.O.B. mine price of coal varies by region. type of mining, and quality. On average,
Western coal is cheaper than Appalachian or Interior coal because it is more efficiently mined and
has a lower heat content.

OTHER FOSSIL FUEL PRODUCERS

Crude oil and natural gas are also important fueis for the electric utility industry, but much
less important than coal; in 1989, oil-powered plants accounted for only 6 percent of total electric
generation, and natural gas-powered plants, only 9 percent. In recent years, the share of oil and gas
generation capacity has decreased, while coal and nuclear capacity has increased, in response to the
rising oil and gas prices of the 1970s. Most recently, lower oil and gas prices and a reluctance to
build capital-intensive coal and nuclear plants have caused many to expect a resurgence in utility oil
and gas usage.

Oil and gas usage by utilities is a very small share of total U.S. usage of these fuels. In 1989,
the total U.S. natural gas consumption was about 19 trillion cubic feet; utilities accounted for only
about 15 percent of natural gas consumption. Oil consumption was 17 million barrels per day,
accounting for 42 percent of total U.S. energy consumption, but utilities usage of oil by electric
utilities accounted for only about 4 percent of total oil consumption.

U.S. crude oil production was 7.63 million barrels per day in 1989 (produced by 603,000 oil
wells), and crude oil imports were 5.81 million barrels per day. The U.S. and non-U.S. oil markets
are highly integrated due to relatively low transportation costs, and many of the nation’s largest oil
companies are involved in production. Also, many other small companies are involved. Oil moves
from the producing well to the refinery where it is refined into various petroleum products, which

are then shipped to the end-user markets. The U.S. oil market can be characterized as highly
competitive.

' The U.S. is a leading producer and consumer of natural gas; however, the U.S. natural gas
industry is much less integrated with the rest of the world than the oil industry because of the far
greater transportation costs for natural gas. In 1989, 261,000 producing gas wells produced 17 trillion
cubic feet of natural gas in the U.S. Natural gas is produced at the wellhead, gathered and processed,
and then transmitted to distribution companies, who supply it to the end-use customer. The gas
market consists of many localized markets. Pipelines provide an efficient means to transport the gas
to the markets. The pipelines deliver the gas to Local Distribution Companies (LDCs), who receive
the gas at "citygates” and distribute it to the consumers. Generally, LDCs are granted franchise rights
by the state authorities to serve specific communities, and are subject to rate regulation by these
authorities. End-use consists primarily of gas consumption equipment such as a furnace, a home
stove or water heater, an industrial boiler or oven, or an electric utility turbine.

POLLUTION CONTROL EQUIPMENT/SCRUBBERS

The provisions of the 1990 Clean Air Act Acid Rain Amendments create new potential
markets for pollution control equipment such as "scrubbers” (devices installed at powerplants to
remove sulfur dioxide from powerplant flue gases) and equipment controlling the formation of
nitrogen oxides. There are several types of scrubber technologies:



. Wet Scrubbers - Utilities generally use limestone or lime slurries to
wash the flue gas and produce a wet waste product. There are about
60 million kilowatts of scrubbed coal-fired capacity in the U.S. out of
about 300 million kilowatts total.

. Dry Scrubbers - To a much lesser extent, utilities use dry scrubbers
which use lime, sodium, or other powders to wash the flue gas and
produce dry waste products. This technology is generally used only
for low-sulfur coal applications.

. Reusable Product Scrubbers - These systems create sulfur and sulfuric
acid waste streams. Only a very few of these systems exist in the U.S.

Since scrubbers were first installed at utility full-scale operations in the early 1970s, five firms
have accounted for a vast majority of utility scrubber sales:

(1) Asea/Brown-Boveri (Combustion Engineering) - 29 percent;
(2) GE Environmental Services - 22 percent;

(3) Babcock and Wilcox - 15 percent;

(4) Research Cottrell - 15 percent; and

(5) Joy - 9 percent.

Ten other firms have accounted for about 10 percent of utility sales.

The DOE Clean Coal Program is a $5 billion joint effort of the federal government and
private sector to encourage the rapid development of new technologies for suifur dioxide and
particulate matter emissions control and the repowering of powerplants. The program structure
includes five solicitations or "rounds” for projects; Round III is currently underway, and solicitations
have been requested for Round IV. This program involves many companies, some experienced in
the scrubber industry and some newcomers, and a vast range of new technologies, such as sorbent
injection, coal gasification, nitrogen oxide controls, and fluidized bed combustion.
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APPENDIX 34
EPA Base Case Assumptions



DETAILED BASLE CASE ASSUMPTIONS

1989 EPA Base: 1989 EPA Base:
”l‘h Case Low Case
ELECTRIC UTILITY ENERGY DEMAND
o Eleutricity Growth Rate
(% Per Year) 1990 = 2.8 1990 = 2.4
1995 = 2.8 1995 = 2.1
2000 = 2.8 2000 = 1.7
2005 = 2.3 2005 = 1.4
2010 = 2.3 2010 = 14
1988-2000 = 2.8 1988-2000 = 2.0
2001-2010 = 2.3 2000-2010 = 1.4
o Total US. Nuclear Capacity (gw) 1995 = 104 1995 = 14
2000 = 104 2000 = 104
2005 = 102 2005 = 14
2000= T 2010 = 102
o Nuclear Capacity Factors (%) 1995 = 70 1995 = 70
2000 = 71 2000 = 71
2005 = 66 2005 = 66
2010 = 67 2010 = 68

o Utility Capital Costs
(Early- 1986 $/Kw) Coal = 900-1010 Coal = 900-1010
Turbine = 275-315 Turbine = 275-315
Comb. Cycle = 510-590 Comb. Cycle = 510-5%)
Scrubbers, Wet = 108-154 Scrubbers, Wet = 108-154

o Generation O&M
(Early-1986 $/kw-year) Cuoal = 12.20 - 19.50 Coal = 1220 - 19.50
Combined Cycle = 9.70 - 11.10 Combined Cycle = 9.70 - 11.10

Turbine = 3.70 - 430 Turbine = 3.70 - 4.30

Coal/Oil/Gas Steam 55 yrs.
45 years if <S50 Mw

Coal/Oil/Gas Steam 65 yrs.

o Power Plant Lifetime (Years)
45 years if <50 Mw

Nuclear 35 years Nuclear 40 years
Tuthine 20} years Turbine 20 years



DETAILED BASLE CASE ASSUMPPTIONS

1989 EPA Base:
High Case

ELECTRIC UTILITY ENERGY DEMAND (continued)

o Repowcting/Refurbishment
Assumptions

) Cuoal Powcrplant Heat Rales

. Minimum Turndown Rales

Canadian Power Imports
(billions of kwhrs)

Cogencration
(billions of kwhis)

Repowered Capacity (includes 50%

increase from repowering)
2000: 0

2005: 6 gw

2010: 10 gw

All other coal
capacity refurbishes
at 30 years of agc.

0.25% per year increase
over current levels.
After refusbishment heat
rates are improved
(decreased) by five per-
cent (rom previous fore-
cast levels.

Coal 35%
Oil/Gas Steam 20%
1995 = 64
2000 = 76
2008 = 75
2010 = 75
1998 =175
2000 = 208
25 = 255

2010 33

1989 EPA Base:
low Case

Repowercd Capacity (includes 50%

incrcase from repowcting)
2000: 4 gw
2X5: 20 gw
2010: 38 gw

All other coal
capacity refurbishcs
at 30 years of age.

1.25% per year increase
over current levels.
After refurbishment heat
ratcs arc improved
(decreased) by five per-
cent from previous fore-
cast levels.

Coal 35%
Oil/Gas Steam 20%
1995 = 64
2000 = 76
20 = 75
2000 = 75
1995 = 195
2000 = 291
2005 = 382
20010 = 474



DETAILED BASIEE CASE ASSUMPIPTIONS

1989 EPA Base: 1989 EPA Basc:
High Case Low Case
FINANCIAL PARAMETERS
o Tax Depreciation Life (years) 15 15
Retrofit Pollntion Control 15 15
Others
0 Real Discount Rates Coal Mine = 6.00% Coal Mine = 6.00%
(% Per Year) Uiility = 5.38% Uiility = 538%
o Real Capital Charge Rates
Coal/Nuclear/Combined Cycle 9.4% 9.4%
New Scrubbers/Parniiculate Equip 94% 94%
Combustion Turbines 11.5% 11.5%
Retrofit Scrubbers 94% 9Y4%
o Book Life (ycais)
Coal/Nuclear/Combined Cycle 30 30
Combustion Turbine 20 20
Pollution Coatrol-Retrofit 30 30
Pollution Control-New : 30 30
o laput Year Dollars Early 1986 Early 1986
0 Output Year Dollars Mid 1988 Mid 1988
o Escalation Iaput to Quiput
Dollars 1.073 1.073
0 Industnial/Retail Coal Use
(millions of tons) 1995 = W 1995 = 9
2000 = 95 2000 = 95
2008 = 97 : 2005 = 97

1LY 2000 = 100

2010



DETAILED BASE CASE ASSUMPTIONS

1989 EPA Base: ' 1989 EPA Base:
High Casc Low Case
NON-UTILITY COAL DEMAND ‘
o Coal Exports (millions of tons)
-- Steam Coal 1995 = 30' 1995 = 30
2000 = 36 000 = 36
2005 = 35 2005 = 35
2010 = 37 2010 = 37
-- Metallurgical Coal Exports 1995 = 45 1995 = 45
‘ 2000 = 35 2000 = 35
2005 = 30 2005 = 30
2000 = 31 20010 = 31\
o Domestic Meiallurgical Coal Use
(mittions of 1ons) 1995 = 32 1995 = 32
2000 = 30 2000 = 30
205 = 29 2005 = 29
2000 = 27 2000 = 27
o0 Synthelics
(Coal Inpui in millions of tons) 1995 = 6 1995 = 6
000 = 6 2000 = 6
200 = 6 205 = 6
2000 = 6 200 = 6
COAL SUPPLY
o Coal Transportation Rates
-- Rail Long-run marginal costs Long-run marginal cosis
bascd on engincering based on enginecring
analysis. analysis.

-+ Truck; Datge Based on full costs. Bascd on full costs.



DETAILED BASK CASE ASSUMPTIONS

COAL SUPPLY (continued)

o Mining Cosis
(% Annual Real Escalation)

OTHER GOVERNMENTAL REGULATIONS
0 Fedcral Leasing Policy

o Air Pollution Regulations

1989 EPA Base:
High Case

Capital = 00%
Labor = 20%
Matcerials = 0.0%

Gross Labor Productivity:

Deep 1988 = 7.0%
1989 5.0%
1990 4.0%
191-on = 3.0%
Surface = 20%
Capital Productivity

Deep = 00%
Surface = 1.5%
Enough

Up-t0-date reassessment
of federal and state
rules, including pro-

posed changes in SIPs,
state acid rain pro-

grams and proposed
federal all stacks
rcgulations. Large
industrial boilers
must scrub by 1995.

1989 EPA Base:
Low Case

Capital = 0.0%
Labor = 20%
Materials = 0.0%
Gross Labor Productivity:
Deep 1988 7.0%
1989 5.0%
1990 4.0%
191-on = 3.0%
Surface = 20%
Capital Produciivity
Deep = 0.0%
Surface = 1.5%

oy

Enough

Up-10-date rcassessment
of federal and state
rules, including pro-
posed changes in SIPs,
state acid rain pro-
grams and proposcd
federal tall stacks
regulations. Large
industrial boilers

must scrub by 1995,



DELIVERED OIL PRODUCT PRICES and DELWERED GAS PRICES

—1395 2000 2005 2010
High Low  High Low High Low  High (ow
World Oil Price 1800 2500 | 2200 2900 | 2500 3150 | 2950  34.00
(19883/bbl)
Census Region/Product
(19888/mmbtu)
New England
Gas 3.55 385 | 410 4.40 | 445 475 | 4.95 515
Distillate 4.19 545 | 491 6.17 [ 545 662 | 6.26 7.07
1.0% Residual 311 429 | 3.77 494 | 424 532 | 499 5.7
2.8% Residual 262 3.74 | 326 439 | 372 476 | 4.44 516
Middle Atlantic
Gas 3.55 385 | 410 4.40 | 4.45 475 | 4.95 518
Distillate 4.17 5.42 | 488 6.14 | 542 659 ] 6.23 7.04
1.0% Residual 309 427 | 375 492 | 422 530 | 4.97 72
2.8% Residual 260 3.73 | 328 437 | 3.70 4.74 | 4.42 5.15
South Atiantic
Gas 335 385 | 410 440 | 445 475 | 4.95 5.15
Distillate 415 540 | 488 6.12 | 40 657 | 6.21 7.02
1.0% Residuai 3.2 4.19 | 368 48§ | 415 5. | 4.89 5.64
2.8% Residual 252 3.65 ] 3.16 4.29 | 3.63 467 | 4.35 307
East North Central
Gas 3.50 3.80 | 405 438 | 440 470 | 4.90 .10
Distillate 405 529 | 476 600 | 529 645 | 609 689
1.0% Residual 3.18 436 | 384 501 | 431 539 | 5.06 5.81
2.8% Residual 269 38 | 333 446 | 3.79 484 | 4.51 5.24
East South Central
Gas | 335 385 | 410 440 | 445 475 | 495  sys
Distillate 413538 | 485 610 | 538 655 | 619 69
1.0% Residual 324 453 | 396 53¢ | 448 5.7 | 5.30 13
2.8% Residual 275 399 | 345 469 | 396 S.11 | 4.76 35
West North Central
Gas 395 405 | 430 460 | 465 495 | 515 535
Distillate 396 520 | 467 S91 | 520 635 | 600 680
1.0% Residual 312 429 | 3.78 495 | 425 533 | 5.00 5.78
2.8% Residual 262 375 | 327 439 | 373 477 | 445 s17

NOTE:(1) Gas prices are on an average annual interruptible basis. Gas prices shown herein do not
include any forecasted price increases due to incremental utility gas demands in the
Administration cases. i

(2) Residua} product prices shown for 1.0% and 2.8% Resid. Actual sulfur level of residual
oil used in specific states and modelled in the base cace variae



West South Centrai
Gas
Disullate
1.0% Residual
2.8% Residual

Mountaia
Gas
Distillate
1.0% Residual
2.8% Residual

Pacific
Gas
Distillate
1.0% Residual
2.8% Residual

1995

E

2.35
3.94
2.87
2.37

335
3.88
3.09
2.60

3.75
3.94
297
2.47

3.73

4.05
5.18
4.13
3.59

—2000 2003 2010
High Low High Low High Low
350 400 | 395 435 | 455  47S
465 589 | 518 633 ! 98 673
352 468 | 399 506 | 4T3 547
301 413 | 347 4350 ! 4.8

390 420 | 425 455 ! 475 495
459 S8 | S12 627 | s® 617
375 492 | 422 S30 | 497 572
324 437 | 370 474 | 442 515
430 460 | 465 495 | 515 535
465 589 | 518 633 | 598 678
362 478 | 408 S.16 | 483 557
301 422 | 357 460 | 428 499
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EXNIBLIT A<

SULFUR DIOXIDE FORECASTS
AGSENT REGULATIGK ANO REGULATORY
HIGH CASES
(1N MILLIONS OF TONS)

CHANGE CHANGE
FROM FROM
OPRE-STATUTE PRE-STATUTE
pPre- Absent pre- Absent
Statute Reguiation Regulatory Statute Reguiation Reguiatory
Case Case Case Case Case Case
Utflity SO2 Emissions 1998 199% 199% 2000 2000 2000
~(millions of tors)
37-Eastern States
Coet
sip 13.93 -3.3% -3.65 14.67 -8.96 -7.30
N§PS 2.16 .07 .0b 2.30 -. 1% .00
ANSPS .07 .00 00 .18 -.04 -.08
TOTAL COAL 1518 -7 -8 17.7¢ TR e 1
0IL/GAS 1.38 .04 .03 1.52 -.00 -.19
TOTAL 37-EASTERN STATES 17357 TR - s I TR
11-Western States
Coal
sir b .00 .00 ) -.10 -.04
NEPS .20 .00 .00 20 -.0% .00
ANgrs .01 .00 .00 BT -.08 -.0%
TOTAL COAL - - -n - - A =
OIL/GAS .03 00 .00 a3 -.03 -.03
TOTAL 11-VESTERN STATES - - - - by 1 o1
United States
Coat
st 14.38 -3.36 -3.48% 18.10 -8.9% -7.3%
usPs 2.3 .07 .06 2.%90 -.18 .00
ANSPS .08 00 00 . -.13 -.10
TOTAL COAL 1337 % o | -3 178 53 73
Oll.lw ‘ou o“ .u \.5’ '.n '-a
TOTAL UNITED STATES 1w IR -7 w2 W TR

NQTE: Tatals mey not add dus to {ndepardiart rouwding.



EXNIBIT A<

SULFUR DICXIDE FORECASTS
ABSENT REGULATION AND REGULATORY
“1GH CASES
(IN MILLIONS QF TONS)

CHANGE CHANGE
FROM - FROM
PRE-STATUTE PRE-STATUTE
Pre-  Absent Pre-  Absent
Statute Reguiation Reguiatory Statute Regulation Reguiatory
) Case Case Case Case Case Case
Utility sO2 taiesions 2008 2005 2008 2010 2010 2010
(miiliora of tors)
37-Castern States
Coal
st 14.60 -9.08 -8.98 14.42 *9.4% -9.11
NSPS .32 -.19 -.9 2.16 <16 -.13
ANSPS .93 -.53 -.%4 2.hb -1.58 -1.59
TOTAL COAL 17K - -F3y W T2 aOs
OIL/GAS 1.17 -.5 -.TR .84 -5 -.81
TOTAL 37-EASTERN STATES Wy R IS B AT gy
11-Western States
Coal
sip .41 -.09 -.06 .40 -.09 -.08
usPs .21 -.03 .00 .18 -.0b .00
ANSPS .26 ) -.10 3 - BRTY
TOTAL COAL -5 =3 - - b - ) B
OlL/GAS .03 -.0 .00 .00 .00 .08
TOTAL 11-WESTERN STATES - Ty - B 4 o B )
United States
Cosl
stp 15.10 -9.17 -9.02 14.82 9.3 -9.16
nsPs 2.53 -3 -.09 2.3 <19 -.13
ANSPS 1.7 -89 -.64 ¢4 -1.78 -1.68
TOTAL COAL ] ov, BN | T R T WOR
OIL/GAS 1.9 -.52 -7 .58 -3 -.82
TOTAL UNITED STATES L SRR v 3 SRR v v 4 B ATE T8

NOTE: Totals mey not add due to indepsndent rounding.



EXMIBIT &-2

FUEL CONSUMPY M rORECASTS
ABSEMT REGULATION AMD 2EGLLATORY

HIGH CASES
(IN QUADS)
CHANGE » CHANGE
CROM faom
PRE-STATUTE PRE-STATYTE
Pre- Absent Pre- Absent
Statute Regulation Reguistory Statyte Regulation Regulstary
Case Case Case Case Case Case
1998 199% 1993 2000 2000 2000
37 Eastern States
COAL
LOW QX fum 3. 21 .30 3.9 .08 2.3
LOW-MEDIUN St rum 2.67 &8 &0 3.27 .19 .66
HIGN-MEDIUN L Fum 6.66 "N .08 "% -l.88 <N
HIGH SULFUR 3.08 -1.67 .75 4.1% <212 -2.04
T0TAL L. g O} | 1L 75 ¢ S ; 0
11 Western Scqtes
QAL
(Ow s rum 1.1 . .00 2.537 <. 63 -.28
LOW-MED I S &5 -.08 -.02 76 .30 27
HIGN-MED (UM UL Pm .20 -.0t .02 30 .08 .00
HIGH SULrum .00 .00 .00 . .00 .00
TOTAL b1 g = R ) Ia b | W
Total U.S.
R ———
caaL
LoV s nm $.00 ¥4 .31 6.30 3.8 2.0%
LOW-MED LN L M 3.2 .43 .37 4.04 .12 .93
HIGH-MED (UM SULFUR LN % | .07 S.9 -1.86 -9
NIGH SULFUR 3.n *1.47 -.73 4,18 .12 -2.06
TOTAL 7. ) N1 f 13 B4 4 |



37 Zaatern States

- 18

(O SuLFum
LOMN-MEDIUN SULFUR
HIGH-MEDIUN SULRR
NIGK SAARR

TOTAL

11 Yestern $tates

caAL

LOM SULAR
LON-MEDIUN BULFUR
HIGH-MEDIUN SULFAR
NIGHN SULAR

TOTAL

Total U.S.

CaAL

Lo SAFUR
LOu-mERIUR SULAR
HIGN-NEDIUR SULAR
NIGH SULFUR

TOTAL

EXHIBIT A-2

FUEL CONSUMPTION PORECASTS
AGSENT REGULATION AMD REGULATORY

HIGH CASES
(IN QUADS)
CHANGE CHANGE
FROM FROM
PRE-STATUTE PRE-STATUTE
Pre- Abgent Pre-

Absent
Statute feguiation Reguiatory 3tstute Reguistion Regulatery
Case Case Case Case Case Case
2008 2005 2003 2010 2010 2010

-y 200 ey 2|0 92eamae 000 cammta 0 eumew 00 o

.83 2.76 .2 3.8¢ R 3.6
4.17 .Q3 .18 6.4 48 5
5.93 -1.16 -1.27 7.08 - &7 .76
4,08 -1.78 -2.20 7.% -2.9% -3.2%
3.3 -.34 -.52 5.8 -.30 -5
8 .51 .30 o < N W]
&3 -.20 -7 &b .. -.16
.00 .00 .00 .00 .00 .00

6.37 1.3 1.4 7.8 -.9

3
% &S S.oh 1.% 1.28
“88 -\.|! 2.2 786 2.5\ 3.2



EXHIBIT A-3

CCAL PRODUCTION AND SHIPMENT SORECASTS
ABSENT REGULATION ANO REGULATORY
WIGH CASES
(IN MILLIONS JF TONS)

CHANGE i CHANGE
FROM FRQOM
PRE-STATUTE PRE-STATUTE
Pre- Absent Pre- Absent
Statute Regulation Regulatory Statute Regulation Reguiatory
Case Case Case Case Case Case
199% 1998 1999 2000 2000 2000

COAL PRODUCT {OM — _—

“WNOETVEER APPALACHIA 188, 0. b, 197. -85, -31.
CEMTRAL APPALACNIA 26). 29. 21. 280. 4. 9.
SQUTHERN APPALACHIA 3. 1. 1. 2. 3. 3.
nioWEST 13%. -38.  -20. 1469. -67. -6b.
isY 420. 4. 0. 491, 38. 30.
TOTAL COAL REGIONS .- -T. 7. 1T b r o -

COAL TRANSPORTATION
“WEYERE TOAL 1O EAST 51. -1, 0. 3. . 12.



CENTRAL APPALACHIA
SOUTHERN APPALACHIA
RIOWVEST

wEsT

TOTAL COAL REGIONS
COAL TRANSPORTATION

“WESTERN AT 1O tXar

EXNIBLIT A-3

COAL PRODUCTION AND SHIPMENT FORECASTS
ABSENT REGULATION AND REGULATORY
H{GH CASES

(!N MILLIONS OF TONS)

CMANGE CHANGE
FROM FROM
PRE-STATUTE PRE-STATUTE
pre- Absent Pre- Absent
Statute Reguiation Regulatory Statute Reguiation Reguiatory
Case Case Case Case Case Case
2008 2008 2008 2010 2010 2010
9. =51, -52. 290. 63, -6t.
317, 7. 6. 4. 108. 140.
”- '3- 'z- 35' "o "a
18%. -61. ~76. 308, -101. -129.
s82. 26. 30. 67%. ar. 38.

1% at - 1. B Y

ss. 15. 12, s1. 12. 18.



NEW ENGLAND
MIOOLE ATLANTIC
UPPER S, ATLANTIC
LOMER S. ATLANTIC
EAST N, CENTRAL
EAST S. CENTRAL
WEST 8. CENTRAL
WESY S, CENTRAL

PACIFIC
TQTAL U.S.

EXHIBIT A-4

CNANGE IN ANNUALIZED wET
UTILITY COSTS By REGION 1/
(WILLIONS OF 1990 DOLLARS)

CHANGE CHANGE CHANGE CHANGE CHANGE CHANGE CHANGE
FROM FROM FRON FROM FROM FROM FROM
ABSENT PRE- ABSENT PRE- ASSENT PRE- ABSENT

REGULATION STATUTE REGULATION STATUTE REGULATION  STATUTE REGULATION

HIGH HIGH HIGH HIGH NIGH HIGH
REG. REG. REG. REG. REG. REG,
CASE cAst CASE CASE CASE CASE
199% 199% 2000 2000 200% 200%
-20 .11 -49 &2 -18 116
-% 9% -32¢ 13 -11% 484
&7 141 -361 31 -89 411
-9 3 -210 U -82 402
-102 &8 -819 0 -2 L]
- ™ -9 us ~14% 376
-&3 Sé <184 k7YY -142 308
337 3 -347 &0 -400 big |
0 20 <161 % -2 102

0 0 -n -8 -107 0
(648) an 2.82) 2,068 (1,610} 3,426

W1GH
REG.
CASE
2010

CHANGE
SR0M
BRE-

STATUTE

NIGH
REG.
Cast
2010

1/ includes gas price incresses (a8 gos dumands incresse), But does not inctude costs of higher ges prices for

other seclors.



EXNIBIT A5

PERCENT CHANGE 1N ELECTRICITY RATES SASED On
ANNUAL I ZED COSTS (1.E., LEVELIZED Sal8) 1t/

(PERCENT)

CHANGE  CHANGE  CNANGE  CHANGE  CNANGE  CHANGE CHANGE  HANGE

FRON 12 (e} fron FRON RO RO FROM FRCR

ASSENT "Mme- ABSENT L 3 ARSENTY oeg- ASSENT 2eE-

REGULATION STATUTE REGULATION STATUTE REGURATION  STATUTE REGULATION  STATUTE

. niGH nigH LH ) NigH nign NG L~ ] L]

REG. RWE. ({1 ree. e, RE8. 1.1} REG.

CASE CASE AN CASR CASE CASE CASE CASE

1998 199% 2000 2000 20038 200% 2010 2010

NeW ENGLAD -0.2 -0.1 0.4 0.6 -Q.1 0.% -0.0 2.2
R{DOLE ATLANTIC -0.0 ¢.3 -q.9 6.9 -0.2 1.0 -0.2 0.8
UPPER S. ATLANTIC 0.4 1.1 -4 1.6 -3.8 2.3 -0.2 1.8
LOMER $. ATLANTIC -0.3 0.1 -0.8 0.8 -Q.1 0.6 -0.2 Q.4
SAST N. CENTRAL «0.2 .t -1.8 ¢.6 -0.9 1.9 0.9 2.
CEAST 3. CRNTRAL 0.4 0.4 -t.3 1.9 -0.5 1.4 0.3 1.2
WwEST ¥. CENTRAL -0.% 0.3 -1.8 1.8 -0.6 1.4 0.7 1.4
WEST 3. CENTRAL -1.98 0.0 -1.1 0.1 0.6 3.3 -0.2 9.4
m’.’. °.° 0.' 'ot. o.; '0.‘ 003 8.6 J.6
’“l'lc °o' °o° ."‘ 'Q.’ '0.‘ °0° 0.1 0.0
Tm“ u.’. '0.3 o.‘ '1-’ Q.. : 'Q.‘ 0-’ 'Q.S 0.9

17 Calculated a8 follom:
taissien Reduction Case Avumtized Cost - - .
Pre-Statute Arvamlized Coat ——— 1906 Aversge
PP IRy PR T YT T T T PR R R N .lxtf{c‘" Ratas

{n-gtate Generatiaon after Olstribytion Losses



EXWIBIT A-6

HIGK CASE 1998 v
REGULATORY CASE RELATIVE TO "ABSENT REGULATION® CASE
TQATAL AFFECTED
ALLOWASLE ALLOMASLE SOURCE CASE CASE CASE  ELECTRIC!
$02 SANKED s02 sQ2 nEY TRADING COMPLIANCE  TOTAL RATE
EMISSIONS ALLOWANCES EMISSIONS EMISSIONS  TRADES cosTs cosTS cosTs {NCREASE
STATE/REGION (MTONS ) (NTONS } (MTONS) (MTONS) (MTOMS) (8) (2e) (3) (X}
NEW ENGLAND 32 0 32 6 4) (1) (20) (20) -9
MIDOLE ATLAMNTIC 704 (108) 598 483 8 1" %) (&) -Q
UPPER S. ATLANTIC 637 151y 86 So8 el 3 b o7 Q
LOMER S. ATLANTIC 718 ()] 709 &7 261) 3% (53) 89 -3
EAST N. CENTRAL 2,857 (600) 1,658 1,601 ¢24] (4g)] (9%) (102) -0.
EAST S. CENTRAL 950 N 8% 829 (oh) (6) (€2 ) (™ -0
VEST M. CENTRAL 402 0 Q2 643 261 % (118) (83) -3.
WEST S. CENTRAL 0 Q Q 0 0 0 (33N (33N -1,
MOUNTALN 0 0 0 0 0 [+ 0 Q 9
PACLFLIC 0 Q 0 qQ 0 0 0 0 £
TOTAL U.S. $,699 (942) 6,737 4,758 0 0 (668) 16468) -0.

NOTE: Totsls esy nat sdd dus to {ndependent rounding.

1/ "Sanked Allcuences® reflect sxterwion allowances and "benked® emission reductions generstsd by Phage |

techrology (n 1995,

. . e e .
H BOVUVERNWE ON

TY

S



EXNIBIT A-7

AiGR CASE 2000 v/
REGULATORY CASE RELATIVE TO “ABSENT REGULATION" CASE
TOTAL AFFECTED -
ALLOVABLE EMISSIONS ALLOMABLE SCURCE ’ CASE CASE
sO2 CREDITS & 02 NET TRADING CO®LIANCE
EMISSIONS BANKING EMISSIONS ENISSIONS TRADES CcosTs cosrs
STATE/REGION (MTONS) (MTONS) (MTONS) (ATONS ) (NTONS) (30%) (S )
88 SEBZASERES
€W ENGLAMD 9% 0 296 9 139 58 (107
M{OOLE ATLANTIC 934 194 1,130 1,556 26 189 (507
UPPER S. ATLANTIC 748 3% 1,082 1,130 48 20 (382)
LOMER S. ATLANTIC 1,617 1 1,428 1,677 49 106 (318)
EASY M. CENTRAL 2,326 1,54 3,668 2,583 (1,08%) (461) (358)
EAST S. CENTRAL 1,09 160 1,256 1,428 1 n (346)
wEST N. CENTRAL 924 0 924 1,148 26 ] Q™)
WEST S. CENTRAL 1,083 0 1,033 930 (84) (36) (312)
NOUNTALR 626 Q 626 TS ((3))] (21) (161)
PACIFIC 140 0 140 104 (36) (1%) (56)
TQTAL U.S. 9,53 2,042 1,578 1,578 ] 0 (2,822)
NOTE: Totals may not add due tO independent rounding.

CASE
10TAL
cosTs INCREASES
() (%)

ELECTRIC: Y
RATE

(69)
(328)
(361)
210
(819)
(29 AR
(18) .
(347) -1
(161) -2

(T -t

2,822) -t

P
LR VEWR e}
d U LW WVSE LS

—

17 "Allousble 902 Eafssions® include extre non-transferrsbie silowances for units repawsring by 2003.
Also, "Emissions Credits § Banking® reflect extension sllowances, end

sherked® en{ssions reductions used in 2000.



EXHIBIT A-§

RIGH CASE 2008
REGULATORY CASE RELATIVE TO “ARSEMT REGULATION® CASE
TaTAL AFEECTED -
ALLOWASLE SOURCE CASE CASE CASE  ELECTRICITY
02 $a2 NET TRAQING COMRLIANCE  TOTAL QATE
EMISSIONS EMISSIONS  TRADES e 34 ] cosTs costs INCREASES
STATE/REGION (MTONS) (MTONS) (MTONS) (S904) ($304) (58) (%)
bt 1] a2 2 13 )
NEW ENGLAND 1288 144 (13 ¢18] 72 (81D -Q.1
R{OOLE ATLANTIC AN 887 2 18) (931 (111 0.2
UPPER S. ATLANTIC 740 e 251 157 (262) (89%) -0.%
LOMER S. ATLANTIC 1,610 1,630 19 12 9% (2 0.1
EAST M. CENTRAL 2,260 2,17 (14k) (90) (1% (242) ~0.%
EAST S. CENTRAL 1,072 1,108 125 78 223 {148) -0.%
WEST M. CENTRAL 913 9%1 b4 18 (140} (162) 0.8
wEST S. CENTRAL 1,083 934 (80) (30) (381 (&00) -0.4
MOUMTA [N &7 é 4 (2B4) (230 -0.8
PACIFIC 140 102 387 {29) a3 197y -0.1
TOTAL U.S. 9,393 9,593 0 Q (1,610 (1,610) -0.6

NOTE: Tatals may not add dus to indepandent rounding.,



EXMIBIT A-9

NOTE: Totals mmy not add de t0 independent rourding.

KIGH CASE 2014
REGILATORY CASE RELATIVE TO “ABSENT REGULATION™ CASE
TOTAL AFBECTED
ALLOMABLE SOURCE CASE CasE
$02 $02 1734 TRADING COMPLIANCE
EMISSIONS EMISSIONS  TRADES cosTs cosTs
STATE/REG!OM (MTONS) (WTONS) (MTONS) g} (3909)
- s a = ssvunanaER
WEW ENGLAND 276 Py, (69) 23 L
WMIDDLE ATLANTIC 893 58 5 3 (9%)
UPPER S. ATLANTIC 726 829 10% s3 (8%)
LOWER S. ATLANTIC 1,324 1,108 (21%) (1) (16)
EAST W. CENTRAL 2,111 2,089 21) (GRD] (4&43)
“EAST §. CENTRAL 1,060 1,188 128 o (168)
WEST N. CENTRAL 82 %7 18 49 (23)
WVEST 3. CEMTRAL 1,001 917 (3h) (&3) (1323
WOUMTALN 589 431 &2 Q (2N
PACIPIC 18 99 23) (12) (bbh)
TOTAL U.3. 3,950 4,950 € }] (9) (1,646)

CASE  ELECTRICITY

TOTAL
coars
¢}

AATE
INCREASES
(%)

(18)
(90)

(12N
(b74)
(108)
(184)
(173}
(186)

(76)

(1,648)

.
.

. . .
O 00QOOLOOCO

.
»

—rnNmwoONND

™



EXMIBIT A-1Q
HIGH CASE 1998 v/
REGULATORY CASE RELATIVE TO PRE-STATUTE CASE

TOTAL AFFECTED

ALLOMWASLE ALLOWABLE SOURCE CASE CASE CASE ELECTRIG! Y

S02 SANKED S0 Qe 1134 TRADING COMPL [ANCE TQTAL RATE
EMISSIONS ALLOWANCES EMISSIONS EMISSIONS TRADES cosTs CcosTS COsTS NCREASES

STATE/REGIOM (MTONS) (NTONS) (MTONS) (MTONS) (NTONS) (SI00) (3000) (SI0t) (%)
E S8 SNERELIRISE
NEW ENGLAMD 32 0 32 26 (6) (1 (1) (" -3t
R{DOLE ATLANTIC 706 (108) 598 623 8 1 - a8 % 33
UPPER S. ATLANTIC 637 (1S1) 86 508 2 3 138 161 Ik
LOER S. ATLANTIC 718 (6) 709 “? (281) (3%) 58 3 3.
EAST M. CENTRAL 2,57 (600) 1,658 1,601 (57 %) TS 3
EAST S. CENTRAL 90 (rmn 876 829 (bb) (6) 8s » s
WEST M. CENTRAL 02 0 4«02 643 21 % 2 56 3.3
VEST S. CENTRAL 0 0 0 0 0 0 3 3 0.3
MOUNTATN 0 0 0 0 0 0 20 20 2.
PACIFIC 0 0 0 0 0 0 0 0 3.2
TOTAL U.S. 5,699 (942) 787 738 0 0 8% 8% 3.6

NOTE: Totals mey not add dus to independent rounding.

1/ "Sanked Allowences® reflect extension allowences and "banked™ emission reductions genereted by Phase |
technology in 1993, .



EXHIBIT &-11

WIGH CASE 2000 1/
REGULATORY CASE RELATIVE TQ PRE~STATUTE CASE
TQTAL AFFECTED .
ALLOWABLE EMISSIONS ALLOWABLE  SOURCE } CASE CASE CASE  ELECTRICITY
S02 CREDITS & so2 S02 uer TRADING COMPLIANCE  TOTAL RATE
EMISSIONS  BANKING EMISSIONS EMISSIONS TRADES  COSTS costs cosTs INCREASES
STATE/REGION (MTOMS) (MTONS) (MTOMS) (MTONS)  (MTONS) (o) () (3) (%)
SENUESEDSANBANS ANERSsEAE 93 T I T Y YTY L)
NEW ENGLAMD 294 0 294 29 138 S8 . 62 0.4
MIDOLE ATLANTIC 934 194 1,130 1,5% 26 184 %2 323 9.9
UPPER 3. ATLANTIC 7.8 % 1,082 1,130 8 20 b3} 251 t.8
LOMER $. ATLANTLIC 1,617 1" 1,428 1,677 W9 106 W2 43 2.8
EAST M. CENTRAL 3,324 1,364 3,648 2,588  (1,089) (661) 749 280 0.4
EAST S, CENTRAL 1,006 160 1,2% 1,628 172 g 27 3448 1.5
WESY M, CEMTRAL 9 0 924 1,148 26 L] 2469 LYV 1.8
WEST S. CEMTRAL 1,083 ] 1,033 0 (8) (36) e} %0 a.t
MOUMTALN a24 Q 624 sTS (49) (21) 119 o8 2.3
PACIFIC 140 9 140 104 (36) 13y (10 (2%) -0.5
TOTAL U.8. 9,536 2,042 1,578 11,578 0 0 2,048 2,088 0.8

NOTE: Totals asy nat ead due to indeperdent raunding.

1/ *Allowable 302 Imissions® includie extra aon-tranaferreble sliowances for units repowering by 200%.
Also, *Eaissfors Credits & Sarking® reflect extension silowances, ang

“henked®™ enissions recuctiors ussd in 2000.



EXMISIT A2
W1GH CASE 2008
REGULATORY CASE RELATIVE TO PRE-STATUTE CASE

TOTAL AFPECTED

ALLOWASLE SOURCE CASE TASE TASE  ELECTRICITY

02 NEY TRADING COWPLIANCE  fQTAL ATE
EMISSIONS  EMISSIONS  TRADES cosTS zasTS costs INCREASES

STATE/REGIOM (MTONS) (MTONS)  (MTONS) (3 ( Sy () §3)

RIS TIANSEAINERE RARERASEEN AESRAERNS nws 3 r it

NEN ENGLAND 248 166 (139 87 201 114 0.5
MIDOLE ATLANT(C 97?7 aa7 €22 (18 504 34 1.0
JPPER §. ATLAMTIC 740 992 251 157 254 o1 2.%
VOMER S. ATLANTIC 1,610 1,430 19 12 3%0 402 0.6
EAST M. CENTRAL 2,260 2,117 (14k) ¢(90) 1,04% 953 1.9
EAST S. CENTRAL 1,072 1,198 158 73 296 37 1.4
WVEST M. CENTRAL 913 3] 29 18 290 308 1.4
WwEST S. CENTRAL 1,053 54 {80) (30} 13 tye ] 0.3
MOMNTATS 422 a2v é 4 98 102 0.3
PACIFIC 140 102 (38) (24) r{3 ] 0.0
TOTAL U.S. 9,393 9.39% 0 ] 3,428 5,620 0.9

NOTE: Totals wey not sdd due to independent rounding.



EXHIBIT A-13
HIGH CASE 2010

REGULATORY CASE RELATIVE TO PRE-STATUTE CASE

TOTAL AFFECTED )

ALLOWABLE SOURCE CASE CASE CASE  ELECTRICIYY

$02 $02 NET TRADING COMPLIANCE  TOTAL RATE
EMISSIONS  EMISS{ONS  TRADES cosTS cosTS cosTS INCREASES

STATE/REGION (MTONS) (MTONS)  (MTONS) (30¢) (Shg0) () (%)
NEW ENGLAND - 276 229 (45) 23 96 73 0.2
MIDOLE ATLANTIC 893 898 b) 3 <03 “06 0.8
UPPER S. ATLANTIC 726 829 103 53 296 %9 1.8
LOMER S. ATLANTIC 1,324 1,106 (21%) ¢111) 4T 361 0.4
EAST M. GCENTRAL 2,1 2,089 (21 (n 1,172 1,161 2.1
EAST S. CENTRAL 1,060 1,188 128 &b 31 398 .2
WEST N, CENTRAL 882 L. 74 118 59 137 3% 1.6
WEST S. CENTRAL 1,001 97? (84) (43 3% 306 0.4
NOUMTALY $89 431 o 2 169 191 0.4
PACLFIC 18 9 23 (12) 3 41 -0.0
TOTAL U.8, 8,930 8,950 (0) <0) 3,678 3,678 0.9

NQTE: Totals msy not add dus to {ndepandent rounding.



Jeility SC2 Emassions

Total CTcal
01l/Gas

Tctal 37 Eastern States

<1
e

Western States
Coal

SIP

NSPS

ANSPS

Total Coal
O0i{l/Gas

Total 11 Westesn States

United States
Coal
SIP
NSPS
ANSPS

Total Coal
01{1/Gas

Total United States

Pre-
Statu
Case
1995

13.

cw-

16.
0.

——-

16.

e

82

.29
.07

18
66

64

EXAIBIT B-1

SULFUR TIOXITZE FIRECASTS
ABSENT XESULATICN AND RESULATCRY
_OW CASES
CIN MILLITNS TF TCoNS
ZHANGE CTHANGE
TROM FROM
PRE-STATUTE PRE-STATUTE
Absent Pre- Absent
Regu_at:icn Kegu.awcry Stazute Regu.ac:icn
Case Case Casse Zase
89t 139¢ e 2502

-3 32 -3 35 1370 -7 91 -5 24
-..2] 722 2.20 -2 1L 23
o] -2 20 7.08 PEROD P
-3 35 =133 26.00 -3 01 -< 22
2.3 -2 03 D) 233 -3 2
-2 135 -1.3 “6 .40 -3.0% -¢ 23
-3 -2.30 0.43 -1.10 =2.03
joloRe] 2.0 0.20 -2.03 2.C0
3.9 9.30 0.01 -2.C0 .36
-3.99 -0.00 C.64 -6, -3 0
3. 9.30 0.03 -3.¢02 ble
-0.00 -0.00 0.68 -1.16 -3.03
-3.32 -3.35 14,14 -3.901 -5.27
-3.903 0.92 2.462 -2l 2.3
0.01 ~9.00 0.09 2.91 0.00
-3.35 -3.3 16.64 -8.15 -5.23
0.00 -0.00 0.43 -0.08 -1.02
-3.35 -3.33 17.07 -8.23 -%.26



Ttilizy SO2 Emissions

‘Myliicns of Tons)

37 Eastern Statas
Ccal
SIP
NSPS
ANSFS

Toval Ccal
0i1/Gas

Tstal 37 Easternm States

Ll Western Statess
Coal
SIP
NSPS
ANSPS

Toval Coal

C1./Gas

Total 11 Western States

“nited States
Cosl
sIP
NSPS
ANSPS

Total Coal
0i11/Cas

Total United States

Pre-

Statute

Case
2308

AZser?
Reg._atisn

EXHIBIT 3-1

SULTUR TICXICE FIRECASTS

ABSENT REGULATION ANT
LOW CASES

REGULATCRY

"IN MILLICNS CF ICNS)

Regulatccy

Jase
2ns

Pre-
Stavets

Case

]

CHANGE
FROM
CRE-STATUTT
Absent
Regulazisn
Case
2018

=723 -3 CL

> 27 5 55
-1 58 :v s4
2.9 -7 26
=711 -6.59
-3.98 -2.t2
-9.04 Pt
-1.33 -6.28
-0.16 -2 3%
-3.01 -
-2.16 -3 Tk
-7.09 -6 .52
=0.18 -9.02
2.03 -9
-7.20 -6.5
-9.07 -%.96



EXHIBIT B-2

FUEL CONSUMPTION FORECASTS
ARSENT REGULATION ANO REGLLATORY

LOW CASES
(IN QUACS)
CHANGE CHANGE
EROM FRoM
PRE-STATUTE PRE-STATUTE
Pre- Absent Pre- Absent
Statute Regulation Regulatory Statute Reguistion Regulatory
Case Case Case Case Case Case

1993 199% 1994 2000 2000 2000

37 Eastern States

COAL
L8 SLFUR 1.7 -.93 -.9?7 3.8 1.2 -.38
LOW-MEDIUN SULFUR 2.52 .00 -2 2.78 .13 51
HIGH-MEDIUN SULFUR 647 .09 -.61 660 -2.41 -1.20
NIGN SILAR 3.% -1.69 -.88 3.8 -2.1% -1.41
TOTAL 27 TR 758 il Pae g -4.52 3y

11 wWestern States

COAL
LoV SR 1.17 1.2 1.16 1.7 .21 1.9
LOW-MEDIUN SULFUR .6b % ) 7 47 58
HIGH-MED (UM SULFUR .27 .73 13 . N} n
NIGN SULRR .00 .10 .10 00 .08 10
TOTAL b3 o . b b o

Totsl U.S.

CQAL
LOW SULAUR 9N .30 .20 $.12 3.13 .
LOW-NEDIUR T PUR 3.1 .36 .32 1.2 .60 1.09
NIGH-MEDIUN SULFUR 6,73 82 A2 4,90 ~1.76 <49
HIGH SULFAR 3.7 -1.%9 -7 3.8 -2.11 -1.32

TOTAL T % 1 o o v .a s

d



ExWigIT B-2

FUEL CONSUMPTION FORECASTS
AQSENT REGULATION AND REGULATORY

LOM CASES
(1N QUADS)
CHANGE CHANGE
FROM FROM
PRE-STATUTE PRE-STATUTE
Pre- Absent Pre- Abgent
Statute Regulation Reguiatory Statute Regulation Regulstory
Case Case Case Case Case Case
2008 200% 200% 2010 2010 2010
37 Eastern States -
COAL
LW LR 3.80 1.61 1.04 3.» - 4 .60
LOW-MED UM SULFUR 3.12 -1 .9 3.% -.10 -.12
HIGH-MEDIUR SULFUR $.1% .28 -1.77 .97 -1.7 -1.22
HIGH SULFUR 4. 20 -1.86 -t.9 6.91 -2.01 -2.
TOTAL 1.8 -1 -7 17 -in TN
11 vestern States
COAL
LOM QIR AR 2.16 1.3 1.02 2.7 1.7 1.19
LOM-MED UM SR FUR 7 .60 76 .® N 93
HIGH-MEDIUN SA.FUR 28 T .81 26 87 N 14
NIGHN SULFUR .00 .09 .13 .00 .10 .12
TOTAL b 3 | by ) P} k p9s s k4
Total U.S.
COoAL
LOd SULFUR 5.9 2.5 2.06 .73 2.16 1.
LOW-MEDIUN SULFUR 3.0 49 73 $.34 81 .81
HIGH-NEDIUR S FUR $.41 -1.5 -.9% 5.2 -.04 -.33
HIGH SULPFUR 4.2 -1.77 1.9 6.9 1.9 -2.07
T0TAL I -5 -8 FAprai =2 By ! |



EXHIBIT 8-3

CCAL PRADUCTION AND SNIPWENT FORECASTS
ABSENT REGULATION AND REGULATORY
LOw CASES
CIN MILLIONS OF TONS)

CHANGE CHANGE
FROM FROM
PRE-STATUTE PRE-STATUTE
Pre- Absent pPre- Absent
Statute Regulation Regulatory Statute Regulation Regulstory
288 Case Case Case Case Case
199% 1993 1993 2000 2000 2000
COAL PRODUCTION —_— —— —— — —— —
“WORYNERN APPALACHIA 7. 2. 1, 1. -89, -12.
CENTRAL APPALACNIA 30. 28. 17. 5. 7. 39.
SOUTHERN APPALACHIA 4. 1. 0. 2. 3. 1.
MIOWEST 129. -43. -2. 140, -4, -39.
wEST 418. 1. -3. 426, 3. 1.
TOTAL COAL REGIONS . BAR = 10837 o -1

COAL TRANSPORTATION
“WESTERN THAL YO EAst 4. -3. -2. s2. 9. 6.



ExuIBIT -3

COAL PRODUCTION AND SHIPWENT FORECASTS
ABSENT REGULATION AMD REGULATORY
QW CASES
(IN MILLIONS OF TONS)

CHANGE CHANGE
FROM FROM
PRE-STATUTE PRE-STATUTE
pre- Absent Pre- Absent
sStatute Reguiation Reguiatory Statute Reguiation Regulatory
Case Case Case Case Case Case
2003 20038 2008 2010 2010 2010

COAL PRODUCT OM —_—

“NORYRENN APPALACHIA 208, -49, -32. 220. ~48, -32.
CENTRAL APPALACHIA 262. 7. b, 230. 1086. 9%.
SOUTHERN APPALACHIA 24, -1. -1, 7. -4, -5,
M IOWEST 188. -56. -58. 189. -7, -7S.
VEST 484, 32. 26. s&. 1. 20.
TOTAL COAL REGIONS 132 - = 7. -3 -

COAL TRANSPORTATIOM
“WESTERN SOAL Y5 CAsT 8. 18, 8. . 3. '



NIV ENGLAND
MI0OLE ATLANTIC
UPPER S, ATLANTIC
LOMER S, ATLANTIC
EAST M. CENTRAL
EAST 3. CENTRAL
WEST N. CENTRAL
WEST . CENTAAL
MONTAIN

pACIPIC

TOTAL U.8.

EXHIBIT 8-4

CHANGE [N ANMUALIZ2ED NET
JTILITY COSTS 8y REGIONM 1/
(MILLIONS OF 199G DOLLARS)

CHANGE CHANGE CHANGE CHANGE CHANGE HANGE SHANGE
FROM FOM FRON 3, FROM FROM FROm
ABSENT pRE- ABSEXNTY PRt - ABSENT PRE- ARSENT
REGULATION STATUTE REGULATION STATUTE REGULATION STATUTE  REGULATION
LQW (R ] (€ LOM LOM O wOM
REG. REG. REG. R€G. rEG. REG. REG.
CASE CASE CASE (41 - 3 CASE CASE CASE
199% 1993 2000 2000 2008 2003 2010
- 2 -60 <16 -6 -3 -4
] %6 -253 110 &5 247 (V3
18 134 -226 157 -84 Pyal -28
-102 -6 -208 76 -130 bYa) <184
-80 7 -438 403 225 &03 -35%
-Nn 34 -8 200 13 3 -™
<106 1% N 152 149 138 -209
0 3 -\%? 9 -184 -33 -133
6 -2 1™ 28 -5 208 <190
0 1 -&6 -7 -43 -8 ~100
(338) 626 (2,04%) 1,114 1,1%) 2,567 (1,2

CHANGE

FRON

2Q€-
STATUTE

LOW

R€G.
CASE
2010

-29

9
139
-5§
$21
118
17
\

28
17

1,008

1/ Includes ges price incresses (a8 gas damarxis increase), DUt does not include costs of higher ges prices for

other sectors.



EXNIBLY 89

PERCENT CHANGE (M ELECTRICITY RATES SASED OM
ANNUAL I2ED COSTS (1.E., LEVELIIED BAS$iY) 1t/
(PERCENT)

CHAMGE CHANGE CHANGE CHANGE CHanGE CHANGE CRANGE CRANGE
FRON FROM FRON FROM FRON 130 | 1 1{s | 2 (=
ARSENTY ong - ABSENY pRg- ABSENT oeg- ASSENT seg-
REGULATION  STATUTE REGUIATION STATUTE REGULATION  STATUTE REGULATION STATUTE
LOM LOW Low LOn LoW Low (o . ¥
REG. REG. L1139 (111 res. rea. LN REG.
Cast CASE CasE CASS CASE CASE CASE CASE
1995 199% 2000 2000 2008 2008 2014 610
NEW ENGLAND -0.3 0.0 0.8 -0.2 -q.9 -0.3 0.6 -0.6
HIDOLE ATLANTIC -0.0 0.3 -0.8 0.3 0.2 0.8 0.1 0.2
UPPER $. ATLARTIC , 0.3 1.1 -1.8 1.3 0.4 2.3 -0.2 1.1
LOMER 3. ATLANTLC -0.3 -0.1 -0.6 0.2 0.4 1.4 -0.% 0.1
EAST N. CENTRAL -Q.1 Q.6 -1.0 1.0 0.9 1.4 -0.8 1.2
EAST S. CENTRAL -9.5 6.2 -1.3 2.9 -0.4 1.8 -4.3 8.6
WwEST N, CENTRAL -0.6 0.9 -1.0 0.8 -0.8 1.9 *1.1 1.1
WEST S. CENTAAL g 0.1 -9.5 0.0 0.4 -a.% 0.3 8.0
WRMTAIN 9.4 -0.9 -0.9 0.1 -q.9 ¢.8 -0.8 8.1

PALIPIC 0.0 6.0 0.0 Q.0 K Y -0.1% -0.7 -0.1 |
TO0TAL U.S$. -0.1 0.2 -0.9 0.3 0.3 1.1 -0.9 0.4

1/ Calcuiated as follows:
-
taission Reductian Cose Arvwel ized Cast - .
Pre-Statute Awualized Coet - 1988 Aversge
P Ty Ty Ty Y A L A L R L R L R L R R L L ] A ttm"c‘w RWwtee

1n-State Gerwration efter Oistritution Losses



EXniBlY 8-6

LOM CASE 1998 \
REGULATORY CASE RELATIVE TO “AGSEMT REGULATION® CASE
ToTAL AFFECTED
ALLCHABLE ALLOWABLE SQAURCE - CASE T CASE
$s02 BANCED - o2 T TRADING COMPL [ ANCE
EMISSIONS  CAEDITS  EMISSIONS EMISSIONS  TRADES costs cosTs
STATE/REGION (MTONS) (MTONS) (WTONS) (MTONS) (NTONS) (90) (I00)
SRS SERERARBRN fERASESEIR BIEASESE:SS SaANS
NEW ENGLAND 32 9 32 26 (§) (@)} 2D
WIDOLE ATLANTIC 706 (108) 508 434 2 4 9
UPPER 3. ATLAXTIC 437 (18 «86 314 a2 3 3
LOMER S. ATLARTIC 7% (6) 709 490 (218) (€3] (80)
EAST N, CENTRAL 2,257 (600) 1,658 1,578 (30) (8) (7))
EAST 'S, CENTRAL 950 (N a7h 881 1N 1) (89)
WEST . CENTRAL 402 o] 402 638 33 % (132)
WEST S. CENTRAL 0 0 0 0 Q ] 20
NOUNTALY 0 9 0 0 0 0 14
PACIFIC 0 0 0 0 Q 1] g
TQTAL U.8. S, 09 (962) 4,737 A, 758 e ] (338)
NOTE: Tatals may not sdd dus to independent rouing.

CASE  gLgcTRIC:TY
TOTAL RATE
cosTs INCREASES
($08) (%)

ABRARNEES SESSNNSEASY
(22 -3.3
(5) -39
3% 2.3

192) 223
(80) -3
N 2.5
(106) 5
20 I
148 P
o 2.3
(3% 3.0

1/ "Senked Allowances® reflect extension aliowences snd "barked™ asission reductiens gerwreted by Phese |

technology in 1998,

.



EXNIBIT 8-7

GOVOLHLO e

L CASE 2000 \V
REGULATORY CASE RELATIVE TO "ASSENT REGULATION® CASE
TOTAL AFFECTED
ALLOMABLE ENMISSIONS ALLOMWASLE SOURCE CASE CASE CASE  ELECTRIC!TY
a2 CREDITS & $S02 73] TRADING COMPLIANCE  “3TAL RATE
EMISSIONS  BANKING EMISSIONS ENISSIONS  TRADES costs costs sosTs INCREASES
STATE/REGIOM (MTONS) (RTOMS) (NTONS) (MTONS ) (MTONS) () (304) (39) (x)

SEASESSSESNESAS SSSARSERES SESEESaNSE IECSNASSE SERNSSERIAR
NEW ENGLAND 292 Q 292 206 (86) (rn (43) (50) -3
MIDOLE ATLANTIC 1,033 133 1,188 1,387 199 39 (292) (253 -3.
UPPER S. ATLANTIC 791 267 1,099 1,096 35 7 (233 (226) -
LOMER S. ATLANTIC 1,507 9 1,516 1,626 110 2 (227 (20%) -3,
EAST n. CENTRAL 2,698 1,078 3.57 2.687 (906) (180) (23%) (63%) .
EAST S. CENTRAL 1,121 128 1,249 1,573 326 485 (347) (282)
wEST N. CENTRAL 976 0 o7e 1,666 491 97 (276) (1) -t
WEST S. CENTRAL 1,027 0 1,027 m (%) (1) (164) (157) -3.
MOUNTALN 618 0 618 b (™ 8) (164) 1) -3
PACLFIC 139 0 139 104 (38) %9) (59) (66) z.
TOTAL U.S. 10,003 1,834 11,637 1,834 0 (o) (2,040) (2,041) -90.

NOTE: Totals may not add dus %0 independent rounding.

1/ *"Allowedie 902 taissiors® fnclude extre non-transferrable allowances for units repowering by 2008.
Alse, "taissiors Credits § Sanking® reflect axtermion allowences, sngd

"Danked™ emissions reductions used in 2000.

0



EXNISIT 8-8
Od CASE 200%

REGULATORY CASE RELATIVE TO “ASSENT REGULATION® CASE

STATE/REGION

NEW ENGLAND
“IOOLE ATLANTIC
UPPER S. ATLANTIC
LOWMER S. ATLANTIC
EAST ¥. CENTRAL
EAST S, CENTRAL
WwEST N. CENTRAL
WwEST S. CENTRAL
NOUMTALN

PACIFIC

TOTAL U.8.

NOTE: Totals may not sdd dus to indeperdent rowwding.

TOTAL
ALLOMASLE
sag

EMISSIONS
(MTONS)

233
- 910
736
1,39
2,269
1,064

904
1,027
618
139

9,327

AFFECTED
soames st Ase CASE  ELECTRICITY
sa2 WET TRADING COMPLIANCE  TOTAL - RATE
EMISSIONS  TRADES CosTS cosTS COSTS  [MCREASES
(MTONS)  (NTONS)  (SION) (38 (3e) (%)
203 (88) (3 (29) (81) 0.9
1,093 143 57 1" re 9.2
844 129 $1 €10%) (34) 0.4
1,258 (138) (53) (79) (130) 0.4
2,09% (154) 1) (168) (225) -0.5
1,254 191 76 (208) (1) -0.6
733 51 20 (169) (149) -0.8
e (49) (19 (168) (184) -0.6
561 37 22) (203) (28) -0.9
102 ¢1p) (19) (48) (63) 0.4
9,328 0 (0)  (1,138) (1,1%) -0.$



EXNIBLIT 89

LO¥ CASE 2010
REGULATORY CASE RELATIVE TO "ASSENT REGULATION® CASE
TOTAL AFFECTED
ALLOWABLE = SouRCE CASE Case CASE  ELECTRICITY
302 <2 NET TRADING COMPLIANCE TOTAL - RATE
ENISSIONS EMISSIONS  TRADES cosTS costs cosTs INCREASES
STATE/REGION (NTONS) (NTONS) (NTONS) (S) (50¢) (20t) (%)
NEW ENGLAMD .27 202 () (25 (209 (&b) 0.6
MIDOLE ATLANTIC 93 124 76 26 17 [v3 0.1
UPPER $. ATLANTIC T4 818 ()] n (3N (2%) -0.2
LOMER $. ATLANTIC 1,320 1,830 (99) 3 (15%) (186) -0.%
EAST N, CENTRAL 2,110 1,808 (222) (76) 2™ (355 -0.8
EAST . CENTRAL 1,060 1,210 1% bY (139 (€] -0.3
VEST N, CENTRAL s %? 9 2 (2AY) (€4, M «1.9
WEST 8. CENTRAL 1,001 w? (4) 5} (132 (133) -0.3
MOUNMTALN b ] 87 () 1 <190) (190) -0.6
PACIPIC 18 102 (2% 44 (93) (100) -0.7
TOTAL V.8, 8,930 8,930 ) (0) (1,2 ,2™ -0.8

HOTE: Totals may not edd dus te {ndependent reunding.



EXNIBLY B-1Q
LOM CASE 1999

REGULATORY CASE RELATIVE TO PRE-STATUTE CASE
YOTAL  AFFECTED

ALLOWASLE ALLOMASLE SQURCE CASE - CASE CASE  ELECTRICITY

$02 SANKED so2 So2 NET TRADING COMPLIANCE  TQTAL RATE
ENISSIONS  CREDITS  EMISSIONS  EMISSIONS  TRAOES  COSTS costs COSTS  [NCREASES

STATE/REGION (MTONS) (NTONS) (MTONS) (NTONS)  (WTONS) (90e) (Se) () (%)

-

NEW ENGLAND 32 0 32 20 (6) QD) 2 2 33
MIDOLE ATLANTIC 7086 (108) o8 a34 37 6 93 %6 1.3
UPPER S. ATLANTIC 437 (131 &4 $14 8 3. 13 138 1.
LOMER S. ATLANTIC ns (8) 79 90 (218) (22) [$12) (el) 3.1
EAST M. CENTRAL 2,257 ¢400) 1,658 1.57% (80) 8) Med 1.6
EAST S, CENTRAL 50 N a7e 861 (13) Sh 37 % 3.2
WwEST M. CENTRAL 402 0 02 433 33 28 an 19 3.1
WwiST S. CENTRAL 0 0 0 0 0 3 v 9.1
MRMTALN Q 0 q q q 0 @n @n 0.1
PACLFIC 0 0 0 0 0 0 1 : 3.3
TOTAL U.S. 5,609 (942 4,757 4,78 0 ) L) 626 0.2

NOTE: Totals asy not add due to irdependent rowusding.

1/ "anked Allowances® reflect extersion allowances ard ™anked™ enission reductiers gerersted by Phese !
technology in 1993,



EXMIBIT -1
L0 CASE 2000 1
REGULATORY CASE RELATIVE T0 PRE-STATUTE CASE

TOTAL AFFECTED

ALLOWABLE ENISSIONS ALLOWASLE SQuURCE cast CASt CASE  ELECTRIC!TY

s02 CREDITS & $02 s02 wET TRADING COMPLIANCE  TOTAL RATE
EMISSIONS  CANKING EM{SSIONS  EMISSIONS TRADES  COSTS - COSTS cosTs INCREASES

STATE/REGION (MTONS) (WTONS) (NTONS) (NTOMS)  (MTONS) (S) ($900) (S91) (2)
. a a#88 sasg SAsassassas
HEW ENGLAMD 92 S 92 206 (36) 0N ) (16). 9.2
MIDOLE ATLANTIC 1,033 - 198 1,188 1,387 199 39 71 119 2.3
UPPER S. ATLANTIC ™ w? 1,059 1,096 33 ? 150 57 1.3
LOMER S. ATLANTIC 1,507 9 1,516 1,626 110 2 1 3 12
EAST N, CENTRAL 2,498 1,078 3,572 2,567 (908) (180) 581 401 1.3
EAST S. CENTRAL 1,129 128 1,269 1,578 326 83 133 200 1.9
WEST N. CENTRAL 976 0 976 1,460 N 97 s 182 2.8
WwEST S. CENTRAL 1,027 0 1,027 m (3¢ N 20 ] 4.3
MOLMTAL N 618 0 818 39 $ad) (16> b 28 9.1
PACLFIC 139 0 139 104 34) mn 0 %5 3.3
TOTAL U.S. 10,003 1,634 11,637 11,634 ] (0) 1,1 1,11 8.3

WOTE: Totals msy not add dus to indepsndent rounding.

17 "Allowabie 302 Inissiors® inclute extre non-trarsferrable allownces for wnits rwln by 2008.
Alse, *taissions Credits & Sarking® reflect extersion silowances, aw
*berked™ emissions reduxctions used in 2000.



EXMIBIT 8-12
LOM CASE 2008
REGULATORY CASE RELATIVE TO PRE-STATUTE CASE

TOTAL AFFECTED

ALLOMASLE = sOuRce casg CASE
x2 (134 TRADLNG COPLIANCE

EMISSIONS EMISSIONS  TRADES cosrte costs

STATE/REGION (mTONS) (MTONS)  (MTOMS) (880 (W)
NEV ENGLAD -3 203 (80) (32) (1)
MIDOLE ATLANTIC 910 1,053 143 <7 210
UPPER $. ATLANTIC 736 864 129 $1 260
LOMER S. ATLANTIC 1,39 1,258 (138) (¢1)) 626
EAST M. CENTRAL 2,269 2,098 (1%6) 61) obb
EASY S. CENTRAL 1,064 1,25 191 76 318
WwEST N. CENTRAL 904 953 $1 20 313
wEST $. CENTRAL 1,027 M (49) (19 (1)
MOLMTAIN 418 £ 73] ¢34 22 26
PACIPIC 19 102 N (19) (10)
TQTAL U.S. 9,327 9,326 ] (0 2,%7

NOTE: Totals smy not add dus %0 indepandent rounding.

3
TOTAL
cosrs
(99)

sssssssss

(33

™
2,%7

ELECTRICITY
T -RATE
[MCREASES
(%)

o«

. .
OO0 =22 2MOO

" e e e e .

. oY B Y ¥ X SV Y 3v)
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EXNIBLT 813
LOW CASE 2010
REAAATORY CASE RELATIVE 1O PRE-STATUTE CAsE

TOTAL AFFECTD

ALLOWASLE SORCE CASE cAsE - CASE  ELECTRICITY
2 $a2 wer TRADING COMPLIANCE  TOTAL MTE
EXISSIONS DMIsSSIONS TRADES  COSYS cogTs cogrs (NCREASES
STATR/RECICH (MTONS ) (WTQNS)  (MTOMS) () () (D) (X)
L - 1] ¢ - AUNSeNuey SURNGBIAE TURASETUVRS

NEW ENGLAND 274 202 (T2 (29 (6) ($:2] -0.4
R{OOLE ATLANYIC 893 bie ] 76 P 43 o9 0.2
UWPPER S, ATLARTIC 726 318 91 N 108 139 1.1
COMER S. ATLANTIC 1,320 1,330 {90) 3 {26) (58) 0.1
EAST N. CENTRAL 2,110 1,408 (a2 (76} so? st 1.2
EAST S. CENTRAL 1,060 1,210 154 s2 ] 13% 0.4
VEST M. CENTAAL 898 %7 n 32 18 ur 1.1
ST S. CRaTRAL 1, 00% 597 &) n 2 0.0
NAMIALR s wr () (1 . ) ] 0.1
PACLPFIC 13 102 (1) N (1Q) un -Q.1
TOTAL V.S, 8,930 4,930 (¢} ('} 1,008 1,008 0.6

NOTE: Totsia ssy not ocdd due to irdependant randing.



ATTACHMENT
Impacts of Regulation
of New Small Utility Units
Under the Acid Rain Program



L. INTRODUCTION

ICF has conducted a preliminary analysis of the savings to utilities resulting trom an
exeeption for utility units with a capacity of 25 megawatts (MW) or less. The savings to utilities
of an exception tor small units are estimated at approximately $2 million in the. tirst vear.
Because additional small units would be purchased cach vear. the annual savings would increase
by about the same amount cach year.

Under the Clean Air Act Amendments of 1990, utility generating units of 25 MW or less
capacity are exempt trom all statutory requirements it they were built betore November 13, 1990
(the date of enactment of the statute). The statute does not specity whether new units will be
exempt. Under proposed regulations, a utility operating a new unit of any size would be subject
to all requirements, including the requirements to (1) instail a continuous emission monitoring
svstem (CEMS) and (2) hold allowances equal to its SO, emissions. A proposed exception to
these requirements tor units using very-low-sulfur tuel that were used intrequently would reduce
costs per unit significantly. EPA received numerous comments questioning the need tor
monitoring requirements for small units. Commenters have requested that EPA provide rclief to
utilities purchasing new small units.

EPA has decided to grant an exception to the CEMS requirements and associated
allowance and permit requirements tor new units of 25 MW or less capacity that (1) are fueled
with very-low-sulfur fuel (i.e., natural gas or very-low-sulfur diesel fuel) and (2) are used ten
percent of the time or less. Owners and operators of such units seeking to quality tor the
exception would be required to certify their use of very-low-sulfur tuel. but would not be required
to hold allowances for their SO, emissions.

2. ANALYTICAL APPROACH

For this preliminary estimate of the savings to the utility industry from an exception for
small units, ICF has examined several issues: (1) the number of new small units that may be
purchased by utilities each year; (2) the savings per unit of a small unit exception; and (3)
potential incentives to use two smaller units under 25 MW instead of one larger unit over 25
MW. The analysis also considered the extent to which the benefits of an exception will accrue to
municipal utilities and other small utilities.

3. THE NUMBER OF NEW SMALL UNITS THAT MAY BE PURCHASED BY UTILITIES
EACH YEAR

According to utility projections reported to the Energy Information Administration in
1988, utilities were planning 28 small units for 1989.! While the number of planned units tor
later years decreased, with only nine units planned tor 1990 and zero to three units planned each
year thereafter, data for these years are less reliable because utilities do not need to plan far in
advance in order to install a small unit. Many small units, notably diesel or dual-tuel generators,
are purchased off-the-shelf rather than constructed on-site. Because utilities may generally
purchase and install these units and receive permit approval in a short period of time, there is
often no need for them to plan for a small unit years in advance. This analysis uses the 28 small

! Based on Form EIA-860 Annual Electric Generator Report for 1988.



units planned for 1989 as the estimated number of small units that would be ordered by utilities
cach vear.

Of the 28 units planned for 1989, the utilities planning the units expected to burn liquid
fucls in 18 of the units. natural gas in nine of the units. and coal in one unit. Of the liquid-
burning units. 16 were expected to be tueled with number 2 oil. (equivalent to diesel tuel). and
two were expected to be fueled with number 6 oil. Any of these units could instead burn verv-
low-sultur diesel oil. which costs somewhat more than higher-sultur oil. The coal unit could not
burn very-low-sultur tuél without a capital investment for conversion: it is assumed in this
preliminary analysis that such a conversion would not be cconomical. Theretore, it is assumed
that 27 units per vear could potentially quality tor a small unit exception.

4. THE SAVINGS TO UTILITIES FROM A SMALL UNIT EXCEPTION

A small unit exception yields savings to utilities that purchase new small units. because the
utilities are not required to (1) install a CEMS on the unit. (2) obtain a permit for the unit. or (3)
purchase allowances for the unit’s SO, emissions. An exception results in additional costs tor the
purchase of very-low-sulfur fuel, except when (1) the utility would have used natural gas. a
qualitying tuel. in the absence ot an exception. or (2) the utility would have used very-low-sultur
diesel fuel in the absence of an exception. because higher sulfur diesel fuel was locally
unavailable.

The annualized costs per unit tor a CEMS are substantial. EPA has estimated the total
annual capital and operating costs of a CEMS on a diesel unit at $73,000 (in 1990 dollars).
Annual costs tor a CEMS for a gas turbine have been estimated at $58.000, but in this
preliminary analysis of the savings for all small units, savings are estimated using the CEMS cost
for a’dicscl unit. Annual data reporting costs in Phase II are estimated to be about $1.800 per
unit.”

The costs of allowances tor a 25 MW unit in the absence of an exception depends on the
amount of time the units are in use. Utilities use small units to generate peaking power during
times of peak demand, such as hot summer afternoons when many air conditioners are in use. In
this analysis it was assumed that a typical small unit is operated 200 hours per year. A new 25
MW diesel unit operated for 200 hours per year would produce an estimated ten tons of SO, per
year.” The owner or operator of such a unit would need to purchase ten allowances each year.
Allowance prices are uncertain; in the only publicly reported trades to date, allowance prices have
been in the $250 to $400 range. Even at a price of $500 each, ten allowances would cost $5.000.
At a maximum, small utilities could purchase ten allowances each year through the direct sales
program at a cost of $1,500 each for a total ot $15.00): this may be considered an overestimate of

- U.S. EPA Acid Rain Division, Regulatorv Impact Analvsis of the Final Acid Rain Implemeniation
Reguiations, U.S. EPA Acid Rain Division, October 1992, p. 4-23.

¥ Based on a fuel sulfur content of 0.4 percent by weight, a heat rate of 10,000 Btu/kWh, and an

emissions factor of 1.7 grams of SO, per kWh. This sulfur content is conservatively high. By October
1993, diesel fuel for motor vehicles may contain only 0.05 percent sulfur by weight; petrolcum marketers in
some areas may choose not to sell higher-sulfur diesel fuel for any purpose after that date.
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allowance costs per unit. The annualized permitting costs per source in Phase I have been
estimated at $3.200.°

When small unit exceptions are available. utilities incur extra costs to purchase very-low-
sulfur tuel (tor those units that would otherwise have used higher-suitur tuel).. To quality tor the
small unit exception, a small unit must burn tuel with a sulfur content no greater than (.05
pounds per million Btu (i.c.. natural gas or very-low-sulfur diesel). The Clean Air Act requires
that motor vehicle diesel fuel sold after October 1. 1993 may not contain sulfur in excess ot (.03
percent by weight. A small unit using such very-low-sulfur diesel tuel would quality tor the
exemption. Based on previous studies. EPA estimates that such fuel may cost as much as wwo
cents per gallon more than conventional diesel fuel. it both grades are available in a geographic
region. This estimate is believed, however. to represent a maximum value of the difterential cost
of fuel to utilities. In some less-populated regions. such as the Midwest. the cost ot providing
separate distribution channels for conventional diesel and very-low-sulfur diesel may exceed the
cost of manutacturing all diesel to meet the (.05 percent sulfur specification. Because
conventional, higher sulfur diesel may be unavailable in these regions. utilities would incur no
incremental costs to use the very-low-sulfur diesel. Based on an incremental cost of 2 cents per
gallon, the use of very-low-sulfur fuel would increase the annual costs for a utility operating a 235
MW unit for 200 hours per year by an estimated $9.000.

This preliminary analysis of the savings from a small unit exception considers only the
CEMS costs, because (1) the avoided costs of CEMS far outweigh the avoided costs tor
allowances and permits. and the incremental costs under an exception for very-low-sulfur fuel. and
(2) the additional costs for very-low-sulfur tuel tend to balance out the avoided costs for
allowances and permits.

Assuming that a small unit exception allows utilities to avoid CEMS costs on 27 small
units in the first year, and that annual CEMS costs are $73,000, the annual savings for utilities for
units purchased in the first year would be approximately $2.0 million. Each year, assuming that
utilities continue to purchase 27 new units that qualify for the exception. the annual savings to
utilities would rise by about the same amount.

S, POTENTIAL INCENTIVES TO USE TWO SMALL UNITS INSTEAD OF ONE
LARGER UNIT

A utility deciding what size generating unit to purchase will encounter decreasing capital
costs per MW capacity as the size of the generator increases, due to economies of scale. It a
CEMS is not required for new units of 25 MW or less capacity, however. the cost per MW
capacity for units of 25 MW will be lower than the cost per MW capacity for units slightly larger
than 25 MW.”

4 U.S. EPA Acid Rain Division, Regulatory Impact Analysis of the Final Acid Rain Implementation
Regulations, U.S. EPA Acid Rain Division, October 1992, p. 4-36.

> For generators using diesel oil, this cost savings and the savings in avoided operating costs for

CEMS will be slightly offset by the higher cost of low-sulfur diesel fuel, as required under the CEMS
exception. However, because so little fuel is used in a peaking unit, the capital cost savings will dominate
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The exception for units of 25 MW or less could thus provide an incentive to limit ncw
small units to this size. A utility considering installing a single 40 MW unit. tor example. might
have an incentive to install two 20 MW units instead. This decision will turn on whether the
annual CEMS. permit. and allowance savings cxceed the higher annualized capital costs of
“splitting” a larger unit in halt (and losing some economies of scale). The balance between
regulatory compliance costs and the economies ot scale will depend. in turn. on the magnitude ot
the scale economies in constructing small electrical generating units.

To assess the relative importance of regulatory compliance costs for units above 25 MW
and higher capital costs per kW for smatler units. ICF estimated the costs for gas turbinc units
ranging up to 50 MW (excluding costs of land and buildings) using the tollowing cost equation:

Cost=5542.3*x(Size(Mw) )07

The exponent in the equation expresses the degree to which there are economies of scale in
manufacture ot the units. The exponent ot 0.7 indicates minimal scale economies in the
manutacture ot gas turbines: the cost per kW capacity drops approximately three percent as the
size of the unit increases by ten percent. The exponent value of 0.7 for gas turbines is based on
previous EPA analyses of gas turbine costs.® This analysis does not consider relative heat rates.
fuel costs, and operating costs. Because of the limited annual operating time tor small units, such
costs are likely to be relatively minor relative to the capital costs.

On the basis of this preliminary analysis, [CF concluded that the only units likely to be
split in order to take advantage of the small unit exception would be those just slightly larger than
25 MW. A utility planning a 26 MW gas turbine. for example, may have an economic incentive to
instead purchase one 25 MW unit and one one-megawatt unit. Units in a range slightly larger
than 25 MW would account for a small percentage of all new small generating units. The
emissions consequences ot this small shift in unit sizes would be minimal, given the small size of
the units atfected, their generally low utilization rates, and the fact that they would be required to
use tuel with an extremely low sulfur content in order to qualify for the exception.

6. DISTRIBUTION OF SAVINGS TO SMALL UTILITIES

Small municipal utilities own a large number ot small units.” This preliminary analysis
assumes that many of the new small units purchased by utilities would be purchased by municipal
utilities, to replace small units being retired. Thus, the cost savings from a small unit exception
are expected to accrue largely to municipal utility companies.

in the tirm’s decision.

® EPA Office of Air Quality Planning and Standards, "Air Emissions from Municipal Solid Waste
Landfills -- Background Information for Proposed Standards and Emissions Guidelines," EP A-450/3-90)-
Otla, May 30, 1991.

ICF analysis of 1988 Energy Information Administration data from Form EI[A-86(.
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CONCLUSIONS
From the foregoing analysis. several conclusions follow:
. The savings to udlities ot an exception for small units are estimated at

approximately $2 million in the first year. Because additional small units would be
purchased cach year. the annual savings would increase by about the same amount

each year.
. Relatively tew new small units are likelv to be purchased cach vear.
. Regulations that require full CEMS for new small units would achieve the

monitoring of very low amounts of annual emissions. especially where verv-low-
sultur fuef is used.

. An exception for small units would distort a utility’s choice of unit size onlv in a
small number of cases.
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