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FOSSIL FUEL ELECTRIC P OWER GENERATIO N INDUSTRY
(SIC 4911,493)

. INTRODUCTION TO THE SECTOR NOTEBOOK PROJECT
l.A. Summary of the Secbr Notebook Project

Integrated ewironmertal policies basedupon comprehensive aralysis of ar,
water, ard land pdlution are alogicalsuppkenert to tradtional sngle-media
appoactes o ervironmerta protecion. Environmertal regulatory agercies
are beginning to enbrace canprehensive, multi-statute sdutions to fadlity
pemitting, erforcenment ard campliance assuance, educaion/outreach
reseach, and regulatory developmerntissues.The cetral concepsdriving the
new poalicy directon are that pdlutant releasesd eachenvironmertal medium
(i.e., air, water, ard land) affecteachother ard that environmertal strategies
mug actively identify and address these inter-relationships by designing
policies for the "whole" facility. One way to achieve awhole facilit y focusis
to designenvironmental policiesfor smilar indudrial facilities. By doing so,
environmental concerns that are common to the manufacturing of similar
products canbe addessed in a canprehensive manner. Recagynition of the
need b dewlop the industial “sector-based” appvach within the US.
Environmental Protecton Agercy (EPA) Office d Compliance kd to the
creaion of this docunent.

The Secior Notebook Project was aiginally initiated by the Ofice d
Compliance within the Ofice d Enforcenert ard Campliance Assuence
(OECA) to provide its staff and managers with summay information for 18
spediic industia secbrs. As other EPA offices, states, the regulated
community, ervironmerta groups,ard the pubic becane interested n this
project, the scge d the aiginal projectwas eparded b its curent form.
The abilit y to designcomprehensive, common sense environmental protection
measiresfor specfic indugries depenson knowledge d severa interrelated
topics. For the puposesof thisproject, the keyelenrerts chosenfor inclusion
aregerera indugry information (ecanomic ard gearaphic); a desription of
indudrial proceses; padlution outputs; pdlution prevertion opportunities;
Federal statutory ard regulatory framewark; compliance hstory; ard a
degription of patnerships that have been formed ketween regulatory
agerties, the regulated canmunity, ard the pubic.

For ary given industy, eachtopic listed alove could alone ke the sulpect of
a lengthy volume However, in order to produce a managesble document,
howewer, this project focuses a providing summary information for each
topic. This format provides he readerwith a syopss of eachissue ad
references wiere nore in-dept information is available. Text within each
profile was eseached fom a \ariety of saurces ad wasusualy condersed
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from more detaled sources pettaining to specific topics This appoach
alows for a wide coverage d acivities that canbe further explored kased
uponthe citations ard references isted atthe erd of thisprofile. To check he
informationincluded eacmotebook wert throughanexternalreview piocess.
The Ofice d Compliance appeciates te eforts o al those wio paticipated
inthisprocesswvho emaled the devdlopment of more complete, accuete, ard

up-to-date sunmaries. Mary of those who reviewedthis notebook are listed

as catacts in Section IX ard may be saurcesof addtional information. The

individuak ard groups o this list do not necesarily concur with al

statements within this notebook.

|.B. Additional Information
Providing @mments

The OECA Office d Compliance phrsto petiodicaly review amd updaethe
notebooks and will make these updaes available both in hard copy ard
electronicaly. If you have any comments an the exsting notebook, or if you
would like to provide addional information, please setha tard copy and
computer disk o the BPA Office & Compliance, Secior Notebook Project
(2223A), 401 M Street SW, Washington, DC 20460. Comments canalso
be uplobaded b the Ewiro$erse World Wide Web for gereral accessd all
uses d the system Follow instructions in Appendix A for accessig this
system Onceyou haveloggedin, proceduesfor uploading text are available
from the an-line Enviro$erhe Hep System

Adapting Notebookdo Particular Needs

The scope of the indudry sector described in thisnotebook approximates the
national occurrence of facility types within the sector. In many instances,
indudries within specfic gearaphic regions or states may have unique
characteristics hat are rot fully capured in these pofiles. The Ofice d
Compliance ermourages ste aml local ervironmertal agermies anl other
groupsto suppkemnert or repackagete information included n this notebook
to include more specific indugrial and regulatory information that may be
available. Additionally, interested sates may wart to suppkenern the
"Summary of Applicalde Federal Statutes anl Reguhtions’ secton with state
ard local requirements. Compliance a techical assstarce poviders nay
also want to develop the "Pollution Prevention™ section in more detail. Please
contactthe appopriate spealist listed on the gpering pageof this notebook
if your office is interested in assisting us in further development of the
information or pdlicies addressed within this volume. If you are interested in
assisting in the development of new notebooks for sectors not covered in the
original 18, plea® catactthe Ofice d Compliance at(202) 564-2395.
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Fossil Fuel Electric Power Generation Section I1. Introdudion to the Industry

Il INTRODUCTION TO THE FOSSIL FUEL ELECTRICP OWER GENERATIO N
INDUSTRY

This SectorNotebook addrsses the ossil fuel electic powergeneation
industry, which compsesthe majoity of thetotalelectic powergenesation
industry. This subset of the indugry includesonly facilitiesthatuse either
coal,petroleum,or gasasthe enegy ource to geneate electrcity and does
not include &cilitiesthat ug nuclearor renewablge.g., wood,solar) enegy
sources exclugely. However this subset would include powegenestion
activities at &cilitiesthat ug both bssil f uelsand anotheenegy source. In
addition, thescope of this profile is further limited to aldress only tho®
facilities that genete electrcity either as a pimary activity or as an
ancillary actvity. The pofile doesnot include &cilities and activities
associated with the transmission and distribution of electricity.

[.A Introduction, Background, and Scope of the Notebook

Fossil el electric powergenedtion facilitiesare clasified undeiStandaa
Industrial Gassification SIC) code 49,which includesegablishments
engaged in eleatr, gas and snitary services The facilitiescan be @irther
classified undetthe bllowing three- and bur-digit SIC codesfrom the
Standard hdugdrial Classfication (SIC) Manual of the Ofice of
Management and Budget.

*SIC 4911 -Electric Services: Establishments tha are engaged in the
generation, transmission, and/or distribution of electric energy for sale.

*SIC 493 -Combination Electric and Gas and Other Utility Services
Establishments pwiding electic or gasservicesin combination with other
services. Establishmentsare clasified hee only if one grvice doesnot
constitute at least 95 percent of revenues.

It should be noted that thesSC codesdo not nake the necesary
distinctions betweerfiuels used and genetion versus trangnisson and
distribution activities.Data available to characterize the fofgél electic
powergeneetion indudry thatuse theg SIC codesalso may not disnguish
between thescategories of facilities Where theg categaes of facilities
and/or activitieannot be ditguished in the available daté,will be 0
noted within the profile.

Fossil Lel electrc powergenestion facilitiesare al® clasified undea new
system called the Ntir Americanindugry Classification §stem (NAICS),

which replaced the extsig SC codesin Januay 1997. The NAICS
classification code for fossil fuel electric power generation is 221112.
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Fossil Fuel Electric Power Generation Section I1. Introdudion to the Industry

Power genation facilities and activities exist in assodation with both
traditional utilitiesor nonutility powerproduces. Traditional utilitiesare the
regulatedndudry that poducesand povideselecticity for public ug. Prior
to 1980, nonutilities consgsted of indugrial manuactuers that poduced
electricity for their own u®. Currently, nonutilities not only conist of
industrial manudctuers, but al® other indugrial groups that provide
electricity and otheservices for their own use and/orfor sale to othes.
These categories are discussed further below.

This sction provides backgound inbrmation on the ige, geogaphic
distribution, electicity production, sales and economic conditionfdhe
fossil fuel electic powergeneetion indugry. Thetype offacilitiesdesribed
within the document a& al® desribed in tems of their SIC codes
Additionally, this section lists the largest companies in terms of sales.

11.B Characterization of the Fossil Fuel Electric Power Generation Industry

The US.Depatment of Energy’s (DOE) Energy Information Adminidration
(EIA) collects, evaluaes, and disseminates information on the fossil fuel
electric powegenesdtion indudry. Thisinformation ispublished annually.
In addition, industry trade associations collect information.

Available gatigics on the fossil fuel electrc power geneation indugry
typically chamacteizethe indusry in temsof capacitygenesting capability,
net generation, and revenuéhese terms are defined as follows:

«Capacity is the amount oélectic powerdelivered orrequired for which
a generator, turbine, or system has been rated by the manufacturer.

«Capability is themaximumloadthat a geneting unit can be expected to
carry undegpecified conditiongor a giverpetiod oftime without exceeding
approved limitoof tempeature ordress. The net capability ok geneating
unit is always less than the rated capacity.

*Net geneation is the total amount o€lecticity genested minusthe
electricity used by the facility itself.

*Revenueis thetotal amountof moneyreceived by aifm from slesof its
products and/agervices gainsfrom the slesorexchangassets, interest and
dividends earned on investments, and other increasesowtteg s equity
except those arising from capital adjustments.

The following <=ctions briefly summaize information available to
characterize the industry.
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Fossil Fuel Electric Power Generation Section I1. Introdudion to the Industry

The poduct in bssil fuel electic powergenestion is electicity. Ancillary

activities asociated with the geeration of electicity may geneate other
products, howeverForexamplecogenegtion systemsproduce electcity,

as well asanotherform of usable enegy (i.e., seam orheat) In addition,
utilities with SIC code 493 may pduce otheproducts suchasgas Thes
other products are beyond the scope of this profile.

11.B.2 Industry Size and Geographe Distribution of the Fossil Fuel Electric
Power Generation Industry

In genedl, the powergeneation indudry compises both taditional and
nontraditional electc-producing companiesThey ae called Utility" and
"nonutility” power produces, respectively. A key difference between
utilities and nonutilitiegs that utilitiesown geneation, trangnission, and
distribution unctions Thus utilities are "vettically” oriented. Nonutilities
on theothe hand, generally own only generation capabilities. Often, the
nonutilities must rely on utilities to sell the electricity they produce.

A utility power produceris generally defined asany peson, cormoration,
municipality, State politicakgdivison oragencyirrigation poject,Fedesd
power adminigation, or otherlegal entity that iprimarily engaged in the
retail orwholesle sle, exchangeand/ortransnissionof electicenegy. In
1995, thee were 3,199 utilitiesin the United Stateshowever only 700 of
these utilitiegenested electic power Theremaindemwere electic utilities
that purchased wholesale power from othersHepurmpo< of distribution
over theirlinesto the ultimate consner. The 700 utilitiesthat geneated
power had a total of 3,094 power plants or stations.

A nonutility power producer is defined asany peson, comporation,
municipality, State politicaligdivisonor agencyfFeded agencyor other
legal entity that eithefl) produces dectric energy a a qudifying facility
(QFY asdefinedunderthe Public Utility Regulatory PoliciesAct (PURPA)
or (2) produesédectric energy but isprimaily engaged in busness activities
other than theate of electrcity. In1995,there were 4,190 nonutility power
generatingdcilities Geneation by ronutility powerproduces accounted
for gpproximdely 12 pecent of thetota U.S. dectric generation. Fifty-six
percent ofthe electicity geneated by nonutilitis was sold to electic
utilities
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& Toreceive gatus asa @F under PURPA, a facility must meet certain ownership, thermal autput size, ard
efficiency criteria estadished by the Federal Erergy Regulatay Canmission (FERC). QFs a&e guaanteed that
electric utilities will purchase their output at a easonalde price.
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Foss| Fud Electric Power Generation

Section I1. Introdudion to the Industry

Table 1 povideselectic powergenestion datidics for the yearl995 that
allows compaison between eledtr powergenestion by both utilitiesand
nonutilities based on the fuels used.

Table 1: Comparison of Utility and Nonutility Electric Power Generation (1995)

Energy Utility Generation Nonutility Generation Total U.S. Generation

Source (thousand megawatthours) | (thousand megawatthours) | (thousand megawatthoury
Fossil 2,021,064 287,696 2,308,760
Nuclear 673,402 —M 673,402
Hydroelectric 293,653 14,515 308,168|
RenewaEIe 6,409 98,295 104,70A|
and other

Total 2,994,528 400,505 3,395,034

Includes hydroelectric, conventional, and pumped storage.

Includes geothermal, solar, waste, wind, photovoltaic, and biomass; projects for which there were two primdry
energy sources; and projects that did not identify the primary energy source. Nonutility data includes nuclear.
™ Totals may not equal sum of components because of independent rounding.
" Nonutility facilities using nuclear are including under "Renewable and other."

Sources(a) Electric Power Annual, 1995, Volume W.S. Department of Energy, Energy Information Administratigjn,
Washington, DC. July1996. DOE/EIA-0348(95/1); and (995 Capacity and Generation of Non-Utility Sources
Energy. Prepared by the Edison Electric Institute, Washington, Nivember 1996.

Based onhiesenumbers andas shownn Figure 1,fossl fuel electic power
generationepreented 68 parentof thetotal US. electic powergenesation
industry’s total poduction of electicity in that year(both utility and
nonutility combined) Nuclearenegy repreented 20 peent, renewable
energy surces represented about 12 peent, and otherenegy sources
represented less than 1 percent of the electricity production.
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Fossil Fuel Electric Power Generation Section I1. Introdudion to the Industry

11.B.3

Figure 1: Total Utility and Nonutility Electric Power Net
Generation Based on Fuels (1995)

Renewable Other
12% <1%

Nuclear
20%

Fossil
68%

In gened, datidics on utility and nonutility elecic powerproduction ae
not aggregated. The following sections provideae in-depthdiscussion
of theinformationavailableto chagacteize the utility and nonutilitglectic
power generators.

Industry Size and Geographic Distribution of Traditional Utilities

Ownership Categories and Revenues

Electric utilitiesaredivided into fourowneship categories. investor-owned,
publicly ownedgcoopesative-owned.and Fedeelly owned.Thes categdes
are described as follows:

sInvestor-owned utlities produce a eurn for invegors. They either
distribute profits to dockholdes as dividends or reinveg the pofits.
Investor-owned utilitiesare regulated entitieghat ae graned a service
monopoly in cetain geogaphic aeasand ae obligedo serve all consmers
and charge reasonable prices.

«Publicly-owned utilities are nonprofit local govenment agencieg.g.,
municipalities, countiesStates and public utility dstrictg that ®rve
communities and nelay consumers at cos, returning exces fundsto the
consumern the form of community coniibutions economic and &icient
facilities, and lower rates.

«Cooperative utilitie s are owned byheir members and ag eséblished to
provideelecticity to tho® membes. Coopeegtivestypicallyprovideelectic
service to small rural communities of 1,500 or less.

«Federal electrical utilities do not generate power for profithe Federal
government § primarily a producer and wholealer of electicity, and
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Fossil Fuel Electric Power Generation Section Il. Introdudion to the Industry

preferencen the pucha® ofthe electicity is given to publicly owned and
cooperative electric utilities.

In 1995,there wee 244 invesor-owned,2,014 publiclyowned,10 Fedesl,
and 931 coopetive utilities. Figure 2 siowsthe pecentage ofl995 US.
electricitysalesto ultimate consmeis ba®d on owneship type. Totalsaes
were 1013 billion kilowathours. Only a potion of the® utilities own
and/or operate fossil fuel electric power generation capacity.

Figure 2: Total Utility Electricity Sales to Ultimate Consumers?®

Publicly
Cooperative Federal Owned
8% 2% 15%
Investor-
Owned
75%
Among the ownerslp classes,

investor-owneditilities accountfor more than 75 pearent ofall retail sales
and evenuesIn 1995,revenuesfrom majorutility genegtors totaled208
billion dollars. Table 2 provides therevenues from mgor utility generators
based on ownehip categoy. Tables3 and 4 listhe1995topteninvedor-
owned and publicly owned utilitiebagd on evenuesfrom sles and
megawattsaesto ultimate consmesrs, respectively. It should be noted that
these data arfor all electrc utlity activities, not jus thos tha generate
electricity.
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Foss| Fud Electric Power Generation

Section I1. Introdudion to the Industry

Table 2: Revenues From Major Utility Generators (1995)
Ownership Category Revenue (billion $)
Investor-Owned 164
Publicly Owned 26
Cooperative 17
Federal 1
Total 208
SourceElectric Power Annual 1995, Volume IU.S. Department of Energy, Energy Information Administration,
Washington, DC. July 199@0OE/EIA-0384(95)/2.
Table 3: Top Ten Investor-Owned Utilities Ranked by Revenue From Sales
to Ultimate Consumers (1995)
Utility Name Revenue (thousand dollars) % of Total

Southern California Edison Co. 7,575,448 4.64
Pacific Gas and Electric Co. 7,569,507 4.63
Commonwealth Edison Co. 6,634,832 4.06
Texas Utilities Electric Co. 5,450,444 3.34
Florida Power & Light Co. 5,325,258 3.26
Consolidated Edison Co. - NY, Inc. 5,005,860 3.07
Virginia Electric & Power Co. 3,979,071 2.44
Georgia Power Co. 3,972,189 2.43
Public Service Electric & Gas 3,886,566 2.38
Duke Power Co. 3,843,227 2.35

Subtotal | 53,242,403 32.61
SourceFinancial Statistics of Major U.S. Investor-Owned Electric Utilities - 199%. Department of Energy, Energy
Information Administration, Washington, D@ecember 1996DOE/EIA-0437/(95)/1.
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Fossil Fuel Electric Power Generation Section I1. Introdudion to the Industry

Table 4: Top Ten Publicly Owned Generator Utilities Ranked by Megawatt Sales
to Ultimate Consumers (1994)
Utility Name Megawatt Sales % of Total
City of Los Angeles (CA) 20,430,075 8.61
Salt River Project (AZ) 16,058,298 6.77
Power Authority of State of NY 13,212,615 5.57
San Antonio Public Service Board (TX) 13,027,064 5.49
City of Seattle (WA) 8,874,039 3.74
Jacksonville Electric Authority (FL) 8,817,618 3.72
Sacramento Municipal Utility District (CA) 8,458,156 3.57
South Carolina Public Service Authority 7,423,460 3.13
City of Austin (TX) 7,308,134 3.08
Omabha Public Power District (NE) 7,066,940 2.98
Subtotal 110,676,399 46.65
SourceFinancial Statistics of Major U.S. Publicly-Owned Electric Utilities - 1994S. Department of Energy, Energy
Information Administration, Washington, D@ecember 1995DOE/EIA-0437/(94)/2.

Geographic Distribution of Utilities

Fossil el electrc power generation by utilities occus acioss the United
States Figure 3 povidesthe total electc powernet geneation for each
State.Higher valuesfor ne generation from utilities generaly mirror higher

population derisesand indusrial centes. The Statewith the highesutility

net geneation included wee Calif ornia, Texas lllinois, Ohio,Pennglvania,
and Florda. Theamoun&ndgeogaphical disribution ofcapacity by engry

source ag a finction ofavailahlity and price of fuds and/or regulations

Energy surces used by utilities generaly show ageogrgphical patern, such

assignificantcoal and petoleumfired capady in the East and gadired

capacity in the Coastal South.
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Fossil Fuel Electric Power Generation Section I1. Introdudion to the Industry

Figure 3: Geographic Distribution of U.S. Utility Electric Power Net Generation
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Source: Electric Power Annual, 1995,Volume land I. U.S. Depatment of Energy, Erergy
Information Administration, Washington, DC. July 1996. DOE/EIA-034805)Y1&2.

4847

Existing Utility Capacity and Electricity Generation

In genedl, electic powergenestion utilities use sveral technologiesto

geneste electic power Thes technologiesknown asprime moves, are
steam tuibines gasturbines intemal combusion enginescombinedeycle,

hydraulic tubines and othes (e.g., geottermal, solar, and wind)

Combined-cycledcilitiesuse a technology in which eledtity is produced
from othewiselost heat exiting from oneor moregas (combusion) turbines.

The exiting heat isouted to a conventional boilerto a heatecovey seam
generatoffor utilization by a .eam tubine in theproductionof electicity.

This processncreases the Btiency ofthe geneaating unit. Table 5 shows
the 1995exiding capacitythat employshe® technologiesnd the parent
of totd U.S. utility capecity. Steam turbines are assodated with 77 pecent
of the total U.S. utility capacity.
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Foss| Fud Electric Power Generation

Section I1. Introdudion to the Industry

Table 5: Existing Capacity of All U.S. Utilities by Prime Mover
(fossil fuels, renewable fuels, and other fuels) (1995)

Prime Mover Generating Capacity Percent of Total U.S.
(megawatts)’ Capacity

Steam Turbinés 579,647 77
Gas Turbines 58,329 7
Internal Combustion 4,985 >1
Combined-Cycle (gas and steam) 14,578 2
Hydraulic Turbines (hydroelectric) 91,114 12
Others 1,888 >1

Total 750,542 100

" Includes nuclear generators.

" Total may not equal sum of components because of independent rounding.

Source Inventory of Power Plants in the United States, as of January 1, 1996. Department of Energy,
Energy Information Administration, Washington, DOecember 1996DOE/EIA-0095(95).

Not all ofthe exising capacity ussfossil fuels Only a sibsctionof seam
turbine, ga turbine interna combugion, and combinal-cycle capecity
(657,539 mgawatts) uses fossil fuels. More than 75 pecent of thetotd
existing capacity isossil-fueled. Table 6 pesntsthe 1995 capacity that
used fossil fuels for each prime movén. 1995,approximaely 86 percent
of the fossl-fueled ekctic power genegtion capady was fom steam

turbine systems.

Table 6: Fossil-Fueled Utility Capacity by Prime Mover (1995)

Prime Mover Generating Capacity % of Fossil-Fueled Capacity
(megawatts)
Steam Turbine 475,860 86
Gas Turbine/Internal Combustion 73,166 14
Total 549,026 100

" Includes combined-cycle capacity.

Source: Inventory of Power Plants in the United States, As of January 1, 1996. Department of Energy,
Energy Information Administration, Washington, DC. December 1¥8BE/EIA-0095(95).

Fossilfuelfired steamelectic utilities had the capability to pduce445627
megawatts ofelectrcity, or more than 50percent of the net geneting
capability at US. electic utilities. Gasturbine and intaral combusgon
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Fossil Fuel Electric Power Generation Section I1. Introdudion to the Industry

facilities canbined had the capability to quuce 61424 megawattof
electricity, orl15 percent of generating capability at U.S. eectric utilities
in 1995.

In 1995,coal wasused agheenegy sourceto genegte the moselecticity
in the utility industry, accounting for net generation of 1,652,914 thousand
megawatthours oélecticity, conaiming 829007 thouand #$ort tons of
coal. Gasfired genesators geneated 307306 thouand megawatthosy
conuuming 3196507 million cubic éet of gas and petoleum{fired
generators genated 60844 thouand megawatthosr of electricity,
consuming 102,50 thouand barels of petoleum(notincludingpetroleum
coke). Many utility generators have theflexibility to switch fud sourcesin
response to mket conditions. Table 7 povidesthe 1995 US. utility
generating capacity and net generation for each fossil fuel energy source.

Table 7: Utility Generating Capability and Net Generation by Energy Source (1995)

Energy Source

Generating Capability

Net Generation

(megawatts) (thousand megawatthours)
Coal 301,484 1,652,914
Gas 135,749 307,306|
Petroleum 70,043 60,844
Total 507, 276 2,020,824

SourceElectric Power Annual, 1995, Volume 1J.S. Department of Energy, Energy Information
Administration, Washington, DC. Jul$996. DOE/EIA-0348(95/1).

11.B.4 Industry Size and Geographic Distribution of Nonutilities
Nonutility Classifications
There are three categories of nonutilities:

«Cogeneration is the majortechnology usd among oanutility power
producers.This technology, which is discussed in greater detail in Section
11, is thecombinel produdtion of electric power and anothe form of usful
energy é.g., heat ordeam) To receve QF datus under PURPA, a
cogeneration dcility mug meet ceiain opesating criteria to 'produce
electrical enagy and anotheform of useful themal enegy through the
sequential us of enegy.” Depending upon thiechnologyused, a facility
may al® be equired tomeetspecific efficiency citeria. QFsare guaanteed
that electic utilitieswill purchag theiroutputat the incemental casthat an
electric utility would incurto produce orpurchag an amant of power
equivalent tahatpurchagdfrom QFs QFsare al® guaenteed that eledir
utilitieswill provide backupevice at pevailing fion-discriminatoty) rates
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Fossil Fuel Electric Power Generation Section I1. Introdudion to the Industry

Fossil-fueled ®am tubine ystems are u®d in mos indudrial
applications ofcogenegting proceses, while gasturbine ystemsare
used in masotherproceses (e.g., commecial). Diesl engine gstems
are limitedin their application to cogendation becausthey povide les
useable process heat per unit of electric power input.

*Small PowerProducersaredesgnateduinderPURPA regulationshagd on
fuel consimption ofa renewable engyy ource geaterthan75percent. This
means that mosionutility fossil f uel electic powergenestorsare not likely
to carry thisdesignéion. In limited cases however, afacility may use fossil
fuel in conjunction with a renewable energy source.

+Other Nonutility Generators are facilities not dassified in theprevious
categories that pduce electc powerfor their own ug and ér sae to
electric utilities. These facilities include:

- Independent power producers (IPPs)

- Nonqualifying cogenerators

- Exempt wholesale generators (EWGS)

- Other commercial and industrial establishments.

FERC deinesIPPsas produces of dectric power other than QFs tha are
unaffiliated with fanchised utilities in the IPP’s maket area and thd for
other ea®nslack sgnificant maket power The IPPsmay lack maket
power due toiing or acces to trangnisson. The EWGs are engaged
exclusively in the business wholesleelectic genestion andare exempt
from corporateorganizational estrictionsunderthe Public Utility Holding
Company Act of 1935.

In 1995,the makeupof the nonutility indudry, bagd on capacityincluded
76.2percentcogenerators, 15.8 percent anall power producers, and 8percent
other nonutility poduces. Figure 4 illugratesthe pecent capacity othe
different classes of nonutility power producers.
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Fossil Fud Electric Power Generation Saction |l. Introdudion to the Industry

Figure 4: Nonutility Capacity by Type of Producer

Other
Nonutilities
8%

Small Power
Producers
16%

Cogenerators
76%

Qualified facilities compised 78 pecent ofthe total nonutiky capacity in
1995. Non-qualified facilities were 12.9 percent of the capacity.

Nonutility power geneation facilities and activitiesmay be éund in
association with commeial and indutrial facilities Table8 lists SIC codes
and indutrieswhete powermgenestion facilitiesandactivitiesmay be déund.

In 1995, nonutility genegtion capacity within the chemat indugry (SIC
Code28) accounteddr 21 pecent ofthe nonutility capacitand23 percent
of the total nonutility gneration. The paperindudry (SIC Code 26)
accounteddr 17 pecent ofthe nonutility capacity and 18 ment ofthe
generation.The coalpil, andgasminingand efining indusries(SIC Codes
12, 13,and 29)accountedor 12 percentof the total nonutility capacity and
13 percent of the generatién.

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Secbr Notebook Project 15 Sepenber 1997




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Fossil Fuel Electric Power Generation Section I1. Introdudion to the Industry

Table 8: Major SIC Codes and Industrial Categories Where Nonutility
Power Generation Activities Are Found
Major SIC Code Industrial Category
01, 02 Agricultural Production - Crops, Livestock, and Animals
07 Agricultural Services
10 Metal Mining
12 Coal Mining
13 Oil and Gas Extraction
20 Food and Kindred Products
21 Tobacco Products
22 Textile Mill Products
23 Apparel & Other Finished Fabric Products
24 Lumber and Wood Products (Except Furniture)
25 Furniture and Fixtures
26 Paper and Allied Products
27 Printing, Publishing, and Allied Industries
28 Chemicals and Allied Products
29 Petroleum Refining and Related Industries
30 Rubber and Miscellaneous Plastics Products
31 Leather and Leather Products
32 Stone, Clay, Glass, and Concrete Products
33 Primary Metal Industries
34 Fabricated Metal Products (Except Machinery)
35 Industrial and Commercial Machinery/Computer Equipment
36 Electronic and Other Electrical Equipment
37 Transportation Equipment
38 Measuring, Analyzing, and Controlling Instruments
39 Jewelry, Silverware, and Plated Silver
42,45, 47, 48, 49 Transportation, Communications , Electric, Gas, and Sanitary Services
53, 54, 55, 58 Retail Trade
60, 65 Finance, Insurance, and Real Estate
70, 72, 80, 82, 83, 84, 86, 87 Services
91, 92, 97 Public Administration
SourceDirectory of U.S. Cogeneration, Small Power, and Industrial Power Pldate 1995.. Giles, Ellen and Fred Yo§tvelfth
Edition. Utility Data Institute, A Division of McGraw- Hill CompanyUDI-2018-95.

Geographic Distribution of Nonutilities

Fossil Lel electrc powergenesation by nonutilitiesoccus all acioss the
United States Figure 5 povidesthe btal nonutility electrc powernet
generation for each State. As with the utilities higher valuesfor net
generationdr nonutilities geneslly mirror higherpopulation densesand
industrial centes. The States with the highes nonutility net genetion
included wee Cdif ornia, Texas Virginia, New Yoik, Florida, and New
Jersey.
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Fossil Fuel Electric Power Generation Section Il. Introdudion to the Industry

Figure 5: Geographic Distribution of U.S. Nonutility Electric Power Net Generation

4148
o @
Z N

Source: Electric Power Annual \olume land I. July 1995. U.S. Depatment of Energy, Energy Information
Administration, Washington, DC. DOEEIA-034805)1&2.

Existing Nonutility Capacity and Electricity Generation

As in the traditional utilities nonutilitiesuse geam tubines gasturbines

internal combusion engineshydraulic tubines and combinedycle g/stems

to genedte decticity. Steam tuninesaccounteddr 42 pecent ofall the
capacity and combined-cycle generating systems accounted for 27 percent.
Table 9 povidesexiging 1995 nonutility genesting capacity by pme

mover technology.

Themajoiity (more than 68 pe&ent)of exiging 1995nonutility capacityis
attributed to 6ssil- fueledelecticity production! Many facilitie sare able to
switch from one bssil fuel to anotheif the fuel supply isinterruptedor the
economics waent it. Some &cilities are even able to witch from fossi
fuels to enewable engyy sources while still othesscan ug combutrsthat
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Foss| Fud Electric Power Generation

Section I1. Introdudion to the Industry

can bun two or more different fuels smultaneouly,

in varying

combinations, to genate a desed heat outputThus the nonutility indusy
canbevery adaptabledepending upon the type@duipment afacility and
based on economic conditionsTable 10 povidesthe 1995 nonutility
capacity associated with each fossil fuel energy source.

Table 9 : Existing Capacity of Nonutilities by Prime Mover (1995)

Prime Mover Generating Capacity Percent of Total U.S.
(megawatts) Capacity

Steam Turbines 28,192 42
Combined-Cycle 17,417 27
Gas Turbines 12,081 18
Internal Combustion 2,018 3
Hydraulic Turbines 3,410 5
Others 3,297 5

Total 66,415 100

" Includes nuclear generators.

DC. November 1996.

Source 1995 Capacity and Generation of Nonutility Sources of Enekglison Electric Institute, Washingto"\,

Table 10: Nonutility Capacity by Fossil Fuel Energy Source (1995)

Fossil Fuel

Generating Capacity

Percent of Total Fossil Fuel

(megawatts) Nonutility Capacity
Gas 33,221 73
Coal 10,324 23
Petroleum 1,657 4
Total 45,202 100

DC. November 1996.

Source 1995 Capacity and Generation of Nonutility Sources of Enekglison Electric Institute, Washingto"\,

The majoity of the nonutility poweiproduces us fossil fuelsto genesate
electricity. Fossil f uelsaccounteddr morethan 287 milliormegawatthols;
which was72 pecent ofthe total electcity produced by nonutilitiesn

1995°%

Gaswasthefossil fuel ugd to genate the moselecticity in the nonutility
industry, providing a totalof 213 million megawatthosrof electicity in
1995. Coal wasused to produce 70 million megawatthaaiof electicity,
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Foss| Fud Electric Power Generation

Section I1. Introdudion to the Industry

and petroleum was used to produaailion megawatthowgof electicity.
Table 11provides1995nonutility geneation by powerproducerclas and

energy source.

Table 11: 1995 Nonutility Net Generation by Primary Fossil Fuel Energy Source and Type
of Producer (thousand megawatthours)

Energy Source Cogenerators Small Power Other Nonutility Total U.S.

Producers Power Producers Nonutility

Generation
Gas 200,080 0 13,357 213,437
Coal 63,440 0 6,740 70,180
Petroleum 3,957 0 121 4,079
Total 267,477 0 20,218 287,696|

DC. November 1996.

Source 1995 Capacity and Generation of Nonutility Sources of Endgdison Electric Institute, Washingtor",

1.B.5

Economic Trends

Change in Structure of the Utility Electric Powadustry

Utility electric powergenestion is one ofthe lageg indudriesthat emains
regulated in the United State€hangeis rapidly occuringin thisindugry
due to the isuance by the HEC of Orders 888 and 88 (dated Apiil 24,
1996), whit encouragewholesale compsition. Order 888 dalswith issues
of open accesottransnission networks and standed cost; Order 889
requires utilitiego esablish systemsto share information on the availability
of trangmission @pecity. To date, many Stdes have initiated ectivities
related to etail competition,and legitative poposlshavebeen intoduced
into the U.S. Congress on restructuring the electric power industry.

With acompetitiveindudry sructure eminentinvegor-owned utilitieshave
been downing gaff and eorganizing theircompany sucturesto lower
costs.They have lowesd cogsby taking advantage ¢dwerfuel picesand
modifyingfud acquigtion procedures. Thishasresulted in lowe opeaation
andmaintenance cts Some lage invesor-owned utilitieshavebegunto
expand theirbusness invegments into such areas as enegy <rvice
companiesoil and gasxplomation, developmentand poduction; breign
ventures; and telecommunicationdNumepous utilities are plaaning to
improve their postion in a competitive m&et though megers and
acquisitions. In 1995,13 invesor-owned utilitiesmerged or had megers
pending’
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Fossil Fuel Electric Power Generation Section I1. Introdudion to the Industry

Publicly ownedandcooperativautilities are expected to befatted by the
posturing of the invesor-owned companies Although they can €ll
electricity at a competitive e, increagd competitionfominvegor-owned
utilities and electicity maketing companiesnay kequire them to lower
costs. Many have akady begun toeduce $aff and engage in otheog-
cuttingmeasires Mergersare al® expected to occamongpublicutilities,
however, not at the same rate as the investor-owned.

Stranded cds are a majorconcen for this indugry as they move to a

competitive maket. Stranded cots are codsthat have been incwed by the
utilities to ®rve theirconsaimers but cannot b recoveed if the conamers

choose otheelecticity suppliers. Estimatesof sranded cogs have been
from $10 to $00 billion. Currently, utilities are looking for wass to

mitigate $randed cots, and egulatos are looking at altaratives for

recovering these costs.

The dructure ofthe electic powerindudry is undegoing otherchangesin
the past, the electic power indugry has been dominated by utilities
especially egulated invetr-owned utilities. It is expected that utility
generators will continue to dominate capacity in the UrStatkesincreasng
from 703 gigavatts in 1995 to 7244 gigawatts in 2015. In addition,
nonutilities will continue to in@a® their role in the indusy. Recent
legislation hasad an dict.Forexample PURPA in 1978 hasllowed QF
status and the Bergy Policy Act of 1992 EPACT) hasremoved
constraints on utility ownehip of agnificantsharesof nonutility produces.
In 10years(1985-1995)thenonutility role in US. electic powerindugry
has grown from 4 percent to 11 percent of the total generation.

With the advent o moe competitive maket, a new type ofirm called
"power maketess' hasatisen in the electic powergenegtion indugry.

Power maketers buy electric energy and tranamission and other services
from utilities, or othe suppliers, and resell the produds for profit. This
practice garted in the late 1980sind gowth in this market hasincreagd
competition in the wholede maket. Nine wholeale marketess exigedin

1992; 180exided by the end 01995. The gowth and scces of power
marketers ignal a potential for fundamental change in the whaks
electricity business.

Projected Growth in the Power Generation Industry

Demands dr electicity havesiowed in ecent yea due to svera factos.
These &ctosinclude maket sturation of electic appliancesmprovements

in equipment eficiency, utility investments in danand-side management
programs, and legislation establishing more stringent equipment efficiency
standards.In the 1960s electicity demand gew by moe than 7 pecent a
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Fossil Fuel Electric Power Generation Section I1. Introdudion to the Industry

year. By the 1980sthis growth had kowed to only 1 peent peryear A
further decline in growth is expected into the next cenfury.

Despite thelewerdemand gvwth, 319 gigawattsf newgenesting capacity
are expected to be needy2015. Thisneed idoth a esult of the demand
and becauwsof the anount of capacity that isexpected to beetired. In
particular, @proximaely 38 pecent of the existing nudear capecity is
expected to begtired, in addition to 16 peent ofthe exising fossil-fueled
steam tubbine capacity.Of the new capacity neede’l, percent isprojected
to be ombined-cycle or combusion tutbine technology expected to be
fueled with natual gasor both oil and gs. Both of thee technologies
supply peak and intetrediate capacitfgutcombinedeycleunitscan ale be
used to meet baseload requirements.

Before building neveapacitymany utilitiesare explomg otheraltematives
tomeet thegrowth denand. Someof these dterndivesarelife extensonand
repowering, powerimpotts, demand-sde management pgrams and
purchaserbm cogenators. Even with thes altenatives a piojected 1063
new plantgassuming appoximately 300 megawattapacity peplant)will
be needed by 2015 to meet theowing demand ando offset the
retirements?
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Fossi Fuel Electric Pover Generation Section lll. Industrial Process Description

II. INDUSTRIAL P ROCESS DESCRIPTION

This section describes the mgor indudrial processes within the fossil fuel
electric powergererationindugry, including thremeaterialsard equpmen used
ard the piocesses epiloyed. The sedibn is desgnedfor those interested in
ganing a gewra understanding of theindugry ard for those nterested inthe
interrelationship between the indudrial process and the topics described in
subsequem sections of this profile -- pollutant outputs, pdlution prevertion
oppartunities, ard Federa regulations. This secton does not attempt to
replicate puldished engineering information that is available for this indugry.
Secion IX lists available resource naterials am caontacts.

Thissecton descibes canmonly used poducion processesassaiated iaw
meaterials, the by-products produced o released,ard the naterials ether
recycled a trarsfered offsite. This discusion, coupled wih sclematic
drawings d the identified pocessesprovide a cocise desdption of where
wastes may be produced m the piocess. This secton also descibes the
potential fate (via ar, water, and soil pathways) of these waste produdts.

[.A Industrial Processes in the Fossil Fuel Electric Generation Industry

The maority of the eectricity generated in the United Stdes today is
produced bydcilitiesthat employ &am tubine ystems'* Other fossil fuel
prime moves commonly usd include gaturbinesand intenal combugon
engines.Still otherpowergenestion sysiemsemploy acombinatiorof the
above, such as combined-cycle and cogenergggdems Thenumbes of
these gstemsbeing built aeincreasng asaresult of the demandplaced on
the industry to provide economic and efficient systems.

Thetypeof systememployed at a facility is chosen based on theloads the
availability of fuels, and the energy requirements of the eectric power
generation dcility. At facilities employingthese g/stems otherancillayy
processes mube peformed to sippot the geneation of electicity. Thes
ancillary poceses may include sch sippoting opeetions as coal
processing and pollution cootr for exanple. The fllowing subsections
describe each system and then discuss ancillary processes at the facility.

.A.1 Steam Turbine Generation

The proess of generating dectricity from sgeam comprises four pats. a
heatingsubs/stem fuel to poduce theteam) asteamsubsg/stem(boilerand
steamdeliverysystem)a ¢eam tubine,and a condems (for condenation
of used steam)Heat for the system is usualbyovidedby the combusion
of coal nawural gas,oroil. The fuelispunped nto the boler’ sfurnace.The
boilers geneate geam in the prssurized vesel in small boilers or in the
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Fossi Fuel Electric Pover Generation Section lll. Industrial Process Description

water-wall tube system in modern utility aindudrial boilers. Additional
elements within orasociated with theboiler, such asthe sipeheater
reheater, economizer and air heaters, improve the boiler’s efficiency.

Wastes fom the canbustion processiiclude ekaustgasesnd, whencoal or
oil is used ashe hoiler fuel, ash These wass ae typicaly controlled to
reduce he levelsof pallutantsexiting the exhauststack. Bottom ash arother
byproduct of combustion, alsois discharged fom the furnace.

High temperature, high pressue stteamis generated in the toiler ard then
enters the steamturbine. At the aher erd of the seamturbine is the
conderser, which is maintained ata bw temperature ard pressue. Steam
rushing fromthe high pressue boiler to thelow pressue conderserdrives he
turbine Hades,which powers the ekctic gererator. Steamexpards asti
works; hence, the turbine s wider at the ext erd of the seam The
theareticalthemmal efficiercy of the untisdepenlert onthe hghpressueard
temperaturein the koiler ard the low temperature ard pressue in conderser.
Steam turbines ypicaly have a thema efficiercy of about 35 percen,
mearnng that 35 pecert of the heat of combusion is trarsformed into
electicity. The remaining 65 pecert of the reat either goes up he stack
(typicaly 10 pecert) or is disctarged wih the caxderser cooling water
(typicaly 55 pecen).

Low pressue steamexting the trbine erers the caderser stell ard is
condersed @ the candersertubes. The cadersertubes are neintained ata
low temperature by the low of cooling wakr. The caxderserisnecessarfor
efficiert operation by providing a bw pressue sink for the exhausted seam
As the seamis cooled b condersak, the condersat is trarspated by the
boiler feedwaér systembackto the boiler, where it isused agai Being a
low-volume incompressble iquid, the caxdersae water canbe efficiertly
punped kack nto the Hgh pressure boiler.

A congtant flow of low-temperature caoling water in the condersertubes is
required to keep be canderserstel (steamside) at proper pressure ard to

ersure efficiert electicity gereration. Throughthe candersing processthe

cooling water iswamed. If the caoling systemis anopenor a ancethrough
system this wam water is released &ck b the saurce waer body. In a
closed sygtem the wam water is cooled ty recrculation through caooling

towers, lakes, or ponds, where the reat is released into the ar through
evapaation ard/or sersible heattrarsfer. If a recrculating cooling systemis
used, only a snall anount of make-up waer is required to offset the caoling

tower blowdown which must be discharged periodically to control the build-

upof sdids. Compared b a mcethroughsystem a recrculated sygtemuses
about one wertieth the waer.™ Figure 6 pesntsa typicalsteamgenegtion

process.
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Fossi Fuel Electric Pover Generation Section lll. Industrial Process Description

There ae veral typesof coalfired geam genettors. A degriptionof each
follows. The clasification ofthe® genegtorsis basd on the chaacterstics
of the coal fed to the burners and the mode of burning the Caall-fired
steam genetion systemsaredesgnedio us pulverzed coal ocrushed coal.
Before the coal igntroduced to the buers, it mug be pocesed, as
discussed in Section IlI.A.6.

Figure 6: Steam Turbine Generation
Stoker-Fired Furnace

Stoker-fired tirnacesare deggned tofeed coal to the combtisn zone on a
traveling gate. Stokes canbe divided into thee genaal groups depending

Electrical
Geanarator

Steam
Gensarador

Coollng Water Eln}
Coaling Water (cut)

Fuel - Condansar

T Heater

Train

Exhaust Gas

on how he coalreachestte gate of the sbker for burning. The tree
general type®f gokers are (1) undefeed,(2) overfeed, and (3) spreader
configurations.Table 12 presents the genechhmacterstics of thes three
generd typesof sokers. Figure 7 peentsa shematic ofa goker coal
feeder.
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Fossi Fuel Electric Pover Generation Section lll. Industrial Process Description

Table 12: Characteristics of Various Types of Stokers

Stoker Type and Subclass Burning Rate * Characteristics
(BTU/hrift %)
Spreader
Stationary 450,000 Capable of burning a wide range of coals, st
in handling fluctuating loads, high fly ash
carry over, low load smoke.
Traveling grate 750,000
Vibrating grate 400,000
Overfeed
Chain grate and | 600,000 Low maintenance but difficult in burning
traveling grate caking coals.
Vibrating grate 400,000 Low maintenance but difficult in burning
weakly caking coals, smokeless operation.
Underfeed
Single or double | 400,000 Capable of burning caking coals and a wide
retort range of coals, high maintenance, low fly agh
carry over, suitable for continuous load
Multiple retort operation.

* Maximum amount of British thermal units per hour per square foot of grate in the stoker.

Source:Coal HandbookRobert Meyers (Ed.)Marcel Dekker, Inc.New York, NY, 1981 as referenced in
Wastes from the Combustion of Coal by Electric Utility Power Pld&eport to CongresdJS.
Environmental Protection Agency, Office of Solid Waste. Washington, Bebruary 1988 EPA/530-SW-
88-002.
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Fossi Fuel Electric Pover Generation Section lll. Industrial Process Description

Figure 7: Stoker Coal Feeder

\ Hopper

~a /—*‘_ Rotor

)

%“‘ A

{ R : | Air Tuyers
. — 1

Chaln Feeder

Saurce: Standard Handboo&f Power Plant Enginering. Elliot, Thomes C. ed.
McGraw-Hill, Inc. New York NY. 1989. Reproduced with pemissbn of the
McGraw-Hill Companies.

In a cyclonetired furnace fuel isfired underinten® heat and ais injected
tangentially to ceate awirling motionasshown in Figue 8. The resulting
hot gass exit through the cyclone berinto thecyclonein the urnace. Ash
becomes anolten dag hatis colleced bebw the furnace. Coal is the
primary g/clonefud, but oil and ga are used as startup, auxiliary, and man
fuels.
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Figure 8: Typical Cyclone Coal Burners

/ J

Burner Cyclone
, Furnace
End Views Side Views
Tertiary Primary Air Tertiary

Air and Coal Air

SN l

Orifice —F——
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Scroll Bumer  Primary Air and Coal

Coal Primary Coal
Air

Vortex Burner Primary Air

Coal Primary  Coal
Primary Air l Tertiary Air Al ‘ ‘
%
Tertiary 7N ,&
Air Orifice

N

Saurce: Steam, Its Generation and Use40t Edition. Stultz and Kitto, eds. Babcock
and Wilcox, Barbeton, OH. 1992. Reproduced with pamissibn from the Baboock and
Wilcox Co.

- Radiai Burmer
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Fossi Fuel Electric Pover Generation Section lll. Industrial Process Description

Tangential-Fired Furnace

In a angental-fired furnace both ar and fiel are projecied from the coners
of the urnace along linesangent to a vércal cylinderat the center A
rotating motion $ created,allowing a high degre ofmixing. This system
provides great flexibility for multiple fuel firing (see Figure9).

Figure 9: Tangential Firing Pattern

Main Fuei

Nozzle \ ngnitor L /
e -
oo \ >—7
ngcary- /
A /////C g |
ampers %
- g = J -

Saurce: Standard Handbookf Power Plant
Engineering. Elliot, Thomes C. ed. McGraw-Hill, Inc.
New York, NY. 1989. Reproduced with pamissbn of
the McGraw-Hill Companies.

Horizontal or Wall-Fired Furnace

In hoiizontal orwall-fired systems, pulverized coal and jpmary air are
introduced tangdially to the coal nozzle.The degee ofair swirl and the
contou of the buner throat esablish a ecirculation patten extending
several thoat diametesinto the firnace. The hot poduds of combusion
aredirectedbacktoward the nozzle to mvide the ignitiorenegy necesary
for gable combugion. In this system, burnes are located in rows on the
front wall (see Figure 10) or both front and rear wdlls.

Secbr Notebook Project 30 Sepenber 1997



Fossi Fuel Electric Pover Generation Section lll. Industrial Process Description

Figure 10: Flow Pattern of Horizontal Firing

Burner C

Saurce: Standard Handboo&f Power Plant Enginering. Elliot,
Thomas C. ed. McGraw-Hill, Inc. New York, NY. 1989.
Reproduced with pamission of the McGraw-Hill C ompanies.

Arch-Fired Systems

Vertical-fired systems are used to fire sdlielsthatare difficult to ignite,
such as cods with moigure and ash-free volatile méater of less than 13
percent.In this system, the pulverized cod is discharged throughanozle
surroundedby heateccombusion air. High-pressure jetsare ud toprevent
fuel-air greamdrom short circuiting. The firing s/stem poducesa looping
flame with hot gases discharging at the center (see Figuré 11).
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Fossi Fuel Electric Pover Generation Section lll. Industrial Process Description

Figure 11: Flow Pattern of Arch Firing

Upper

Front HotGases High Pressure

(or Rear) Jet Air

Wall ~— Pri i
rimary Air and

Puiverized Coal

Arch

Tertiary Air
Admission

“U"-Shaped
Vertical

i Pulverized-Coal
/ \ ) Flame

T
Furnace Enclosure
(Refractory Lined)

Saurce: Standard Handboo&f Power Plant Enginering. Elliot,
Thomas C. ed. McGraw-Hill, Inc. New York, NY. 1989.
Reproduced with pamission of the McGraw-Hill C ompanies.

Fluidized-Bed Combustors

In fluidized-bedcombustors, el materalsare forced by gasnto a stateof
buoyancy.Thegascugion between theodids allowsthe paticlesto move
freely, thusflowing like aliquid. By usng thistechnology,SG, and NQ
emissions & reduced becawsan 3D, sorbent, such as limestone can be
used efficiently. Also, becaustheopeiting tempeatureislow, the amount
of NO, gases formed is lower than thos pioduced usg conventional
technology.

Fluidized-bed combuers are divided into two categms circulating
fluidized-beds and bubblinguidizedbeds(see Figue 12). Fluidizedbed
combustors can opate at atmogheic presureorin a pressurized chamber
In the pressurized chamber, opeaating pressures can be10 to 20 tims the
atmospheric @ssure. Pressurized tuidizedbed urnacegrovide sgnificant
gain in overall thermal efficiency oveinaspheric fluidized-bed furnances *°
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Fossi Fuel Electric Pover Generation Section lll. Industrial Process Description

l.A.2

Figure 12: Typical Bubbling Fluidized-Bed Boiler
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Source: Adapted from Steam, Its Generation and Use40th Edition.
Stultz and Kitto, eds. Babcock and Wilcox, Barbeon, OH. 1992.
Reproduced with pamission from the Baboock and Wl C ox. Co.

Fluidized-bed combw®n allows for the ug o high sulfur coals high
fouling and dagging fues, and low British Theemd Unit (BTU) fuels. High
ashcoakbumed nfluidizedbeds equireless pepaation than n puherized
coal combusrs. Additionally, fluidizedbed combumrs require les
maintenance than pulverized coal combustors.

Internal Combustion Generation

Internalcombusion genesting units alo known asliesl engineshaveone
or morecylinders in which fuel combudion occurs Internd combugion
generatinginitsconvet thechemical enggy of fuelsinto mechanicatnegy
in a design smilar to an automobileengine Attached to theshdat of the
generatortheengineprovidesthe mechanical engy to dive the genaator
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to produce electrity. Intemal combuson genegting unitsfor powerplants
are typically designed to operate on either four- or two-stroke cycles.

Internal combustion generators are small and ramgapacityfrom 2 to 6
megawatts They ae moe efficient than gaturbines® In addition, capital
costs ae low, they ae eady transpoted, and hey can genete electicity
amos immediately upontartup. For this rea®n, intemal combustion
generators are often used for small loads and for emergency ffower.

.A.3 Gas Turbine Generation

Gas tubine ystemsopesgte in a mannersmilar to geam tubine ystems
except that ambugion gags are ugd to tun the tubine bladesngead of
steam.In addition to the eleatr geneator, theturbineals drivesa rotating
compressor to pssurize the aiy which isthen mixed wih either gasor
liquid fuel in a combuson chamber The geaterthe compession, the
higher the tempature and the diciency that can be amved in a gas
turbine. Exhaud gases are emitted to theatmogphee from theturbine
Unlike a steam tubine gstem, gasturbine ystemsdo not have boileror a
steam apply,condensrs, ora wase heat disosalsystem. Therefore, capital
costs are much lower for a gas turbine system than for a steam system.

In electricalpower applicationggasturbinesare typicallyusedfor peaking
duty, whererapid startup and shortrunsare needed. Mog indalled smple
gas trbines wth no cortrols have ony a 20-to 30jpercent efficiency.
Figure 13 presents a schematic of a simple gas turbine system.

Figure 13: Simple Gas Turbine Cycle

Fuel
%
; 7
Compressor Turbine Generator
Air
Exhaust

Saurce: Standard Handboo&f Power Plant Enginering. Elliot,
Thomas C. ed. McGraw-Hill, Inc. New York, N.Y. 1989.

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

l.A.4 Combined-Cycle Generation
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Combined-cycle gendtion is a confguration usng both gadurbinesand
steam genetors. In a combinedycle gadurbine (CCGT), thehotexhaus
gases oh gasurbine ae usedda provide al, or a potion of, the heatsource
for theboiler, which produces tgam for the seam generator turbine This
combination inceagsthe themal eficiency over coal-or oil- fueled seam
generator. The ystem hasan eficiency ofabout 54 parent,and the tiel
consumptions approximately 25 peent lower Combinedeycle systems
may have multiple gasirbinesdriving one seamturbine(see Figue 14)%

Figure 14: Combined Cycle with Heat Recovery
There are four major classifications of combined-cycle facilities:

Elactrical
Geperator

Alr

Gas
Turblne
Steam
Turbina

Electrical
Generator

Steam
Generator

S

Traln
Exhaust Gas

*Gas Tubine Plus Unfired Steam Genrerator: A steam gengator is
installed at the deéharge of a gasturbine to ecoverthe heat in the gas
turbine exhausso asto create team inthesteamgenestor. The fuel isfired
only in the gas turbine.

Coeling Watar {in)
Cooling Water {out)
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*Gas Turbine Plus Supplenmentary-Fired Steam Generator: A portion

of the oxygen in the gaturbine exlaust is used to sippot further
combustion ira sipplementay firing g/stem in the connecting duct between
the gas turbine and the steam generator.

*GasTurbinePlusFurnacefired SteamGenrerator: Thisgeneratoristhe
same athe gasurbineplussupplementay-fired steamgenestor, except that
essentiallyall of the oxygenrfom the gasurbine exhausis used tosuppot
further combustion.

*Supercharged Rurnace+Fired Steam Generaor Plus GasTurbine: A
steam geneator is placed beween he ar conpressorand he gasurbine.
The ar conpressoris used ¢ pressuize te boler where the fud is fired.
Theproductsof combusion that have been cooled within the bodezthen
discharged through a gas turbine.

In addition, integrated cod gasification combinel-cycle (IGCC) units are
combined gstemsthat ae in the demongation $age,but ae expected be in
commercial opetion by the yeaR000. In an IGCC system, coal gasis
manufactured and cleaned irigasifier" underpressure, thereby reducing
emissons and paticulates The coal gashen iscombused in a ©CGT
generation system.

[.A.5 Cogeneration

Cogeneration ithe megingof a gystem degyned to poduce electc power
and a gstem ufd for producing hdugrial heat and seam. Cogeneration
accounteddr 75 percentof all nonutility powergeneation in 19952 This
system isa moe efficient way of usng enegy inputsand allowsthe
recovery ofothewise wasedthemal enegy for use in an indusial proces.
Cogeneratiotechnologiesire clasified as'topping cycle"and ‘bottoming
cycle" systems, depending on whether electrical (topping cyctegmal
(bottoming cycle) energy is derived first.

Most cogenegtion systemsuse a topping cycle.This is shown asa steam
turbinetoppingsystem in Figue 15. The poces seam siown in Figue 15
is condened as it delivers heat to an indugal proces, and the esulting
return condensate is returned back to the boiler as shown.

Facilities thaicogeneate may beeligible for QF gatusunderPURPA. To

qualify, the &cility mug produceelectic enegy and ‘anotherform of useful

thermal enagy through equential us of enegy,” and meet ceéan

ownership, opeting, and eficiency citeria esablished by FIRC (See 18
CFR Rt 292) In atopping cycleystem,thefuel isused to geneate power
with a geam boileror gasturbine cycle combuer. Thewade heatfromthe
power generation process is then used in an industrial précess.
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Fossi Fuel Electric Pover Generation Section lll. Industrial Process Description

[l.A.6

Figure 15: Cogeneration Plant Schematic
Supporting Operations
Many opestions asociated with dssil fuel electrc power generation
facilities arenotdirectly involved in the prductionof electicity but serve

) Turbine Generator
Boiler

Process steam
-
Return condensate

Fuel

Saurce: Standard Handboo&f Power Plant Enginering. Elliot, Thomes C. ed.
McGraw-Hill, Inc. New York, NY. 1989. Reproduced with pemissin of the
McGraw-Hill Companies.

in a suppoting role. This section discusses some ofthe majorsuppoting
processes.

Coal Processing

Fifty-seven perent ofcoal ugd in powermlantsis trangportedfrom mines
by rail?® Coalis alo trangorted by tuck and bage. Once coal aivesat
the plantjt is unloadedo live sorage,dead torage,or directly to the ®ker
or hopper. Live gorage isan encloed slo or bunkernext to onveyos
leading to the pulvezer. Dead storage isexpogd outdoos and isthe
backup spply. Coalunloadingdevicedepend on thaze and type gblant.
Coal ariving by rail may be unloaded dactly into the trage aea orto
conveyors leading dactly to geneation units Coal ariving by bamge is
unloadedy bucketswhich ae pat of coal towes or unloadingbridges?®
Coal shipped by truck generally needs little equipment for unloading.

Precautions mushe takenin the tangortation and ®rage ofcoal. In
transporting od during warmer months and in dy cdimates, dug
suppression may be necessabustsuppressionis typically accomplified
through the us ofwater, oil, or calcium chlorde(Cad,). Inwintermonths
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antifreezechemicalsare applied to the coaBecaus coal oxidizesady in

open airit should bestored in layeed pilesto minimize airfflow. Hot aeas
shouldberemoved fom the pile to pevent fre; watershouldnotbeadded
to reduce he heatsince he waer increaseshe ar flow and,therefore,
would increase the oxidation of the coal.

Coalmay be cleaned andgpaed bebre being eithecrushed orpulveiized.
Impurities in ©d, such as ash, mdals, slica, and sulfur, can cause boiler

fouling and dagging. Cod cleaning @an beused to reduce sulfur in thecod

to meet glfur dioxide §0,) emisionsregulations Cleaning tle coal is a
costly poces that inceagsits fuel eficiency, yet reduces the $ze ofthe
particles. Coal cleaningis typically peformed at the mine by usy gravity
concentrationflotation,or dewatemg methods Some maller sokerplants
purchase pre-cleaned, pre-crushed €oal.

Coal is transported from the coal bunker or silo tetehed,ground,and

dried further before it is fired in the buner or combusion system. Many

mechanisms can be at to gmd the coal and ppae it for firing.

Pulverizers, cglones and $okers are all ugd to gmd and dy the coal.
Increasing the coapaticle surface aea and deeasng its moigure content
greatly incea®sits heating capacityOnce pepaed,the coals trangorted

within the ystem to the combu®n system,or boiler. Devicesat the bottom
of the boilers catch ash and/or slag.

Air Pollution Control Processes

Air pollution contol devicesoundin fossil fuelfired systems(patticularly
steanelectic powerfacilities) include paticulate emovalequipmentsulfur
oxide ©O,) removal equipment,and nitrogen oxide NO,) remova
equipment. Paiculate emoval equipment includes electodatic
precipitators, dbric filters, or mechanical particulate collectors, such as
cyclones. SO, removal equipment includesrbent injection technologies
and wet and dry scrubberBoth types of scrubbers result in the formation
of calcium silfate and slfite aswage pioducts NO, emission control
systemsnclude bw NO, bumers and glective catalytic omon-caalytic
reductiontechnologies.The ®lective catalytic and nonatalytic eduction
technologies convert oxides of nitrogen into nitrogen gas and water.
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Other Processes to Mitigate Environmental Impacts

Control technologiesre wsed at many utility elecic power genestion
facilities to mitigae the environmentd impacts of cooling waer intake
structuresThes technologiemay incldeintake sreening gstems pasive
intakesystem(physical excluen device}, or fish diveison and avoidance
systans Technologiesused to mitigate thenal pollution include cooling
towers,coolingponds orlakes and rinklers. Othercontiol technologies
may include ecycling andeuse equipmenftor metalgecovey; evapoators,
and physical, chemical, and biological wastewater treatment.

l.B Raw Material Inputs and Pollution Outputs

The primay raw material used in fossil fuel eectric powe generationis the
fossil fuel needed ashe enegy source to dive the pime mover(i.e,
turbine). Fossil fuels employed in the United Stdes predominantly include
coal, petoleum,and gas Otherinputsinclude wate(for cooling and team
gereration) and chemicalsised for equipment cleaning and maintenance.
Pollution outpts include slid wage pollution, wagewaterpollution, air
pollution, and themd pollution. The following subsection discusses the
major surcesof raw materalsand the surcesof emisionsasociated with
the power generation industry.

1.8.1 Fossil Fuels and Other Raw Material Inputs

The major types of fossil fuels used for electricity generation in the United
States ae coa) peroleum gas. Otherfossl fuels usednclude petoleum
coke, efinery gas coke oven gablag furnace gasandliquefied petoleum

gas. Thee latterfuelsare ugd much lesfrequently andiherefore, will not

be discussed in this notebook.

Coal

Coal isthe mos abundant dssil fuel in the Unied Statesand the mds
frequently usd enegy source for U.S. electicity geneation. More than
one-half ofadl electricity generated by utilities comes from cd-fired
facilities?® Although the us of coal hasleceagd s$nce the 197Qssome
areas of the country use coal almost exclusively.

Coals usedior electric powergenegtionare vely heerogeneous and wain
content, depending dhelocation ofthe mine.The majorchemical makeup,
whichincludescatbon,hydrogen,and oxygenalso containsmpurities, such
asminemlsand siifur. Thes impuities are amajorconcen becaus they
contribute to the pollutants produced during combustion of the coal.
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Of all the fossl fuel used for electicity genegtion, coal requires the nost
extensive prcesing, handling gorage and loading andnloadingacilities

Coalfiringrequiresthe ug ofcrushers, pulveiizers, a$ handlingequipment,
dust control, emissions control equipment, and soot blowers.

Petroleum

Petroleum, ormdeoil, is thesource of variousfud oils used as theenergy
source for power generatiods an energyource, petoleumaccountgor
less han fve pecent of all electicity recepts in the United Sates.
However, numeusutilitiesin theNew England States, New York, Florida,
and Hawaii still rely on petroleum as an energy sotirce.

Most petoleumused br powergenestion is refinedprior to use. Typical
fuel oilsincludefud oil numbes 4, 5, and 6 (heavy oil) and mnditute the
majority of all petoleum eceiptsat electic utilities Smadler amountsof
fuel oil number2 (light oil) are ud typically br sartup and fame
stabilization of theboilers®* Otherless frequently usd ®urcesinclude
topped crude, kerosene, and jet fuel.

Fuel oilsused for electicity geneation require pecial handlingstorage and
loading and unloadingatilities Oil requires a$ handling equipmentug
control,emissionscontrol equipment, soot blowes, and, in someinstances,
warming and heating facilities.

Gas

Gas & used éss han coalas a pmmary fuel souce atpower generation
utilities. Gas is widdy usd for indudrial electic power genestion,
however. Gas is used in those areasteUnited Statesvherreit is readily
accessibleor in Statesin which envionmental lawdor air emisions are
stringent é.g., Cdifornia). Many of the facilities that ug ga aso us
petroleumn dualfired geneating units The ug ofonefuelovertheother
is based on economics.

Natural gasmug be treated to poduce commeral fuel. Natul gas
comprises pmarily methane and ethanéNatural gassuitable br use asa
fuel in power generation facilities must be at least 70-percent methane,
60-percent ppane,or 25percent hydogen. Thefuelmaycome in either
a gaseous or liquid forf.

Gas has one advardge overotherfuels in thatit is a ckeanerbuming fuel.
Therefore, eme dectric utilities use gas in orde to comply with
environmendl regulations Gasused for geneating electicity requires
relatively little pecial handlinggiping) andmayor may not equire sorage
facilities.
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Other Inputs

In additionto fossil fuels, eectric powe generation requires otha material
inputs. Thes inputsnclude(1) waterfor seam conderaion and equipment
cooling, @) lime or limestong as a sorbent for pollution @ntrol equipment,
(3) chlorineand/or bioedesto present biofoulingof steam condensers and
cooling towers, (4) chemical slvents oils, and lubicantsfor equipment
cleaning and maintenance.

1.B.2 Pollutant Outputs

Pollutants a& geneated asbyproductsfrom the buming of fossil fuelsto
generate eledtity. The combuson proces releags highly regulated
pollutants, ach asNO,, carbon monoxide CO), paticulate matte (PM),
SO, volatile oiganic compoundé/OCs), organic hydocabons and tace
metals, into the airCombugion wade, the majority of which isah wage,
is created dung combusion proceses usng coal oroil for fuel. Non-
combustion wdass, such ascooling, proces, and sorm wates, that ae
discharged rom fossil fuel electrc power generation facilities have the
potential to eleag pollutants(e.g., chlorine, heavy metalsand themal
pollution) into sirface wates. The llowing disussion highlightseach of
thewade streamscreated dung the genation of fossil fuelelectic power.

Air Emissions

Air emissiondrom the gack gass from coal-and oilfired boilers include
four of gx criteria pollutants regulated through theNationd Ambient Air

Qudity Standads (NAAQS) underthe Gean AirAct (CAA) asamended:
NO,, CO, SO,, and PM Amountsof SO, emitted dgoend largdy on the

amountof sulfur present in the coal ooil and the method eslto geneste

steam.

Other emisionsregulatedby the GAA commonly contained in ens®n
gases & totalorganiccabon(TOC)asmethanenonmethane hydrcabons
(NMHC), and VOG. Tracesof lead,anothercriteria pollutant,ard other
metals and minatsare al® found. Thes metalsare presnt in the coal and
oil. Sulfur isdso found in thee fues(morein cod thanin oil), andfly ash

is the product of sulfur and other mineral materials that do not combust.

Fugitivedud from coal pilesand tiel handlingequipments anothersource
of paticulates. In addition, fugitive emissionsof VOCs can arise from cod
piles dumg low tempeature devolatilization.Themal rise plumesare al®
discharged from cooling towes. The® plumescontain sich pollutantsas
heat and some trace materials in the water vapor.
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Fossi Fuel Electric Pover Generation Section lll. Industrial Process Description

Compared to adssil-fueled seam tubine geneating system with no air
pollution contols, a gasfired powergenesation system with no contls
emits less tonnage of NOand SQ and trace amounts of TOC, particulate
matter, and CO.

Combined-cyclgasturbineshave vitually no SQ enissons because dlie
purity of natural gas Becaus oil and coal a not usd, solid wage is
eliminated, and CQNO,, and thermal pollution are cut by 60 percent.

Cogeneration isconsdered a pollution pevention technology. Other
benefits of cogenegtion are reduced tiel consmption and lowerair
emissions. Because of their smaller size, however, cogeneration sistems
the United Statetend to have lowestack heightsTherefore, air emisions
to the immediate atmosphere contribute to increased local pollution.

Combustion Wastes

Two prindpd wastes are assodated with thecombusion of fossll fuels: ash
waste andltie gasdesilfurization FGD) wages The quantitieof the®
wastes generated depend upon the fossil fuel burned.

Ash wage -Two typesof a$ are genested dumg combusion of fossil
fuels: bottom as and fy adh. Ash thatcollectsat the bottom ofhe boileris
calledbottomadh and/ordag. Fly as isa fineras materal thatis bomeby
the fue gasfrom the ftimaceto the end of the boiler. Bottom ashes are
collected and dchamged fom the boiley economizer air heates,
electrostatic pecipitator and #bric filters. Fly ash is collected in the
economizer and aiheates or is collected by the péculate control
equipment. Cod-fired facilities generate the largest quantity of ash; gas
facilities genegte 9 little that separate asr managemenitilities are not
necessary.Fly and bottom a$ may be managedyzarately or togetherin
landfills or in wet surface impoundments.

Ashes difer in chaacterstics depending upothecontenf thefuel buned.
For wd, thechemical compostion of ash isafundion of thetype of cod
that isbumed,the extent to which the coal pgepaed bebre it is burned,
and the opeting conditionsof the boiler Thes factos are vey plant-and
coal-specific. Geneslly, however more than 95 pasent ofas ismadeup
of dlicon, duminum, iron, and alcium in ther oxide forms with
magnesium, potassium, sodium, and titanium representing theremaning
major consituents Ash may als contain a wideange oftrace constuents
in highly varable concenations Potential tace constuents include
antimony, asenic, baium, cadmium,chromium, lead, mercury, selenium,
strontium, zinc, and other metals.
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Flue gasdesulfur ization wade - If coal or oil is thefuel source, the FGD
control technologiesresult in the gneration of solid wages Wet
lime/limestone srubbes produce a lairry of ad, unreacted limegcalcium
sulfate, and calciumu#fite. Dry scrubbersystemsproduce a mixtug of
unreacted @bent €.g. lime, limedone, sodium cabonags, calcium
carbonatesyulfur salts, and ty ad. Sludgesretypically stabilizedwith fly
ash. Sludges produced in a wet csubber may be diposd of in
impoundments otbelow-grade landfills, or they may be tabilized and
disposed ofn landills. Dry scrubbersludgesmay be managed yor wet.

Non-Combustion Wastes

Non-combustion wdes can be categmed into contact and noncontact
wastes. Conmct wases cone in contct with conmbusion wases and,
therefore contan the same condituentsas thecombugion wastes. In many
cases, thescontact wassare manageavith the combugon wages Non-
contact watesdo not come in contact withleesor FGDwagesandmaybe
managed eparately. Table 13 summaizes the typical wate dreams
potential pollutantsand way®f managinghegpollutants Figure 16 fiows
wherethewadestreamsare genested at a typicalteam elecic powerplant.

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Secbr Notebook Project 43 Sepenber 1997




Fossi Fuel Electric Pover Generation Section lll. Industrial Process Description

Table 13: Summary of Typical Waste Streams and Pollutants Generated at Fossil Fuel EIectr":
Power Generation Facilities Based on Fuel Type

Fuel Type || Wastes/Pollutan Air Emissions Combustion Wastes Non-Combustion Wastes
t
Coal Process wastes | Flue gas and heat - | Bottom ash, fly ash, anfiContact: ash transport, gas-side
thermal rise plume. | FGD wastes boiler cleaning,* FGD blowdown,
desulfurization, and fly | coal pile runoff, pyrite waste, floor
ash. drains.

Noncontact.once-through cooling

water,* cooling system blowdown,*
boiler blowdown,* water-side boile
cleaning,* demineralizer regenererjf.*

Pollutants SO,, NO,, CGO,, CO Heavy metals, ferrous | Chlorine, organic chemicals, metalf,
(more from small sulfate, sulfuric acid, |pH, TSS, TDSS, ferrous sulfate,
boilers), VOCs, TOC, | sulfate, CaSQ and sulfuric acid, metals, pyrite.

PM, metals, sulfur. CaO.

Qil Process wastes | Flue gas and heat - | Bottom ash and fly ash] Contact: ash transport, gas-side
thermal rise plume. boiler cleaning,* FGD blowdown,
floor drains.

Noncontact.once-through cooling

water,* cooling system blowdown,*
boiler blowdown,* water-side boilel
cleaning,* demineralizer regenererjj.*

Pollutants Low SO, NOy (as VOCs and heavy metalgChlorine, organic chemicals, metalf,
NO, particulate), CQ, pH, TSS, TDSS, ferrous sulfate,
sulfur, and PM sulfuric acid, metals.

compared to coal.
Metals and TOC.

Gas Process wastes | Flue gas. None. Contact: infrequent gas-side boiler
cleaning,* floor drains.

Noncontact.once-through cooling

water,* cooling system blowdown,*
boiler blowdown,* water-side boile
cleaning,* demineralizer regenererjf.*

Pollutants Low Noy, and SQ None. Chlorine, organic chemicals, metalf,
compared to oil and pH, TSS, TDSS, metals
coal. Thermal
pollution is 60% less
than coal.

* Waste streams at facilities with steam turbines. t In contact with combustion wastes.
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Figure 16: Waste Streams Generated at a Typical Fossil Fuel Electric
Power Generation Plant

Flue Gas
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ga%ucglon I(J;;NO, System Landfilt Sludge
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Desutfurization System

Source: Adaped from Steam Its Gerration ard Use,40th Edition. Stultz ard Kitto, eds. Balxock ard Wil
Barbeton, OH. 1992. Reproduced wih pemission from the Babcock ard Wilcox Co.

Contact, Non-Combustion Wastes

Metal and boiler cleaning wase (Qasside) - Gas-side mdal and boile
cleaning wates are pioduced dung maintenance ofhe gasside of the
boiler, including the aimpreheater economizer supeiheater sack, and
ancillary equipmentResiduesfromcoalcombusion (sootandfly ash) build
up on he sufaces othe equpbmentand nustbe emoved perodicaly. This
buildup istypically removed with plain,presurized watercontaining no
chemical additives Wastewaters are ©metimesneutelized and metals
precipitated. At cod plants the wagewateris mog often put into the ds
ponds without treatment.
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Ash transport wagewater - Ash producedrom the combugon of coal or
oil is typically collected in alsice waterthatis thensent to sttling ponds
for digposal. The ash sttling pond disharge may contan dissolved and

suspendedadids, heavy metalgnickel, iron, vanadium) organometalic
compounds, and magnesium compounds whagnesim oxidesare used

for corrosion control.

Flue gasdesulfurization blowdown - Blowdown fom FGD systemsis
dischaged when theacycled liquorbeginsto build up chlone. The
dischargecontainscalcium silfate, calcium chlorde, andsodium chloride.
Depending upon fly ash carryover, the wastewai@y containmetalions

Coal pile runoff - Openstorage ofcoal allowscontact with ain and/orother
precipitation. Thee form wates react withthe mineals in the coal to
produce a leachatmntaminated witherroussulfate and glfuric acid. The

low pH of theleachateeactswith the coalthereby accelating disolution

of metals in the coal.

Pyrite waste - Cod mills or pulveizers reduce the size of thefeed cod

going into the boiler.During this process, various impurities, saslnard
coal, ocks and pyites(an iron-bagd minerl), are mechanically gparated
from thefeed stream. Thissolid waste is typically collected andfed into the
bottom ak trangort system anceventually codisposed with the dsin either
a landfill or an impoundment.

Floor drains - Floor and yad drains colect rainfall, seepageleakage
wastewatersrbm small equipment cleaning opations, proces spills, and
leaks. As a result, the pollutantgsound inthe wasewates are vaiable. The
waste streams may contain coal dust, oil, and detergents.

Noncontact, Non-combustion Wastes

Once-through ®oling wate - Whena seamturbine is used ¢ drive the
electic gererator the processs caled “steamelectric.” Steamelectric units
require large anounts d cooling water for steamcondersaton ard eficient
themmal operation. The coling watr flow rate throughthe canderseris by
far the largest process water flow, normally equaing to dout 98 percent of
the totd process water flow for the entire unit. In a once-through cooling
water system water is usualy takeninto the phart from suface wagrs, but
sometimes ground waters or municipd supplies are used. The water is
passedhroughthe conderserwhereit alsarbs heatard isthendiscrarged b
a receving watr. Chlorine, whichisaddedntermittently to the cooling water
to control biofouling, is a padlutant of concern in cooling water discharge
Heatis also a caxcem.
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Cooling tower blowdown - Cooling water is recrculated wren the water
suppy is inadequag to susain a acethrough system or when thermal
discharges ae regulated a undesrable. In a sytemthat recrculates cmling
water, heat from the waer is trarsferred to the amosplere via coling
towers, cooling ponds or spray facilities. The recirculated water eventualy
buildsup dissolved ®lids ard sugperded natter. Cooling tower blowdown
(apercertageof therecrculatedwater) isdischarged egulady ard addiional
freshmakeup waér is treaked aml addednto the recrculating system to
relieve this buildup d solids. Pdlutants of concem in cooling tower
blowdown discharges nclude cthorine, organtc ctemicalk, ard trace netals
from biofouling and corrosion control.

Boiler blowdown - Water to make seammay be recrculated aml evertualy
build up impurities in the boiler. This water is peiodically purged from the
system. Boiler blowdown is typically alkaline, is low in total dissolved solids,
ard contains chemical addtives used © control scaé ard carosion.
Blowdown also contains trace amunts d copper, iron, ard nickel

Metal and boiler cleaning wase (water-side) - Metal cleanng wases ae
producedduring cleanng of the toiler tubes, supeheatkr, ard conderser
located o the water-side a sttamside d the loiler. Scale aml carosion
produds build up inthe boiler and must be removed with chemical cleaning
usng anacd or akaline sdution. The canposition of the wase sdverts
depends on the construction material of the feedwater system, but largely
consists of iron with lesseranmounts d copper, nickel, zinc, chromium,
cakium, ard megnesum. Spert sdverts may be treaed n numerous wag.
(1) reutralizaion ard then discharge, (2) evapaation in other operating
boilers onsite, (3) dedicated holding ponds (4) mixing with rinsate and
sending to ash impoundments, or (5) disposal offsite.

Demineralizer Regenerant - Boiler systems may require treatment of boiler
makeup waer prior to use. lon exchargeresins used m the reatment of the
water accunulate caions ard anons removed from the raw water. These
resins are regererated usig a stong acd, suchas suluric acd, or a stong
base,suchas saium hydroxide. Regerrant wases caitain dissolved bns
removed from the raw wasewaer and excess ad or base. Often, the wase
is direcied nto the ashimpoundment for dispasal or to a setling pand with
other liquid wagesprior to discharge.
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This sction provides estimates and reported quantities of wastes released
from the fossl fuel eectric powe geneaation indugry. Currently, this
informationis not available fom the ToxicsRelea® Inventol (TRI) under
the Bmergency Planning and dnmunity Rightto-Know Act (EPCRA).
However, egulationspromulgated on My 1, 1997,wouldrequire facilities
that combus coal and/oroil for the pupos of genedting power for
distribution in commaege to begin reporting in 1999 for the perod from
January 1 to Decemb@d, 1998) BecauserRI reporting is not currently
required, other sourcesof wage releae data have been idemdd for this
profile.

Thissectioncompiisesthreesubsections The first section povidesavailable
data on @eases of solid wagesfrom fossil fuel electrc powergenestion
facilities. The £cond sction povidesavailable data orefeaesto surface
waters. A third sction povides available data oneleases of criteria
pollutants and hazardous pollutants to the air.

IV.A Available Solid Waste Releag Data for the Fossil Fuel Electric Power Generation
Industry

As de<ribed peviousy, the pimary solid wagereleaesfromcoal-and oil-
fired geam elecic facilitiesare fly as andbottomash produced dung the
combustion ppces. Anincreasng numberof facilitiesmug condition fue
gases toamove silfur compoundswhich resultsin the geneation of another
solid wase typically eferred to ad=GD sudge. Thefollowing tablespresent
aggregated &sand FGD kidge genetion egimates for utility and
nonutility steam electric facilities.

Table14 presentsthe estimated quantity of fly and bottomash (combined)

for utility boilersin 1994. Cod ash figures have been deived from 1994
DOE, HA Form BHA-767 utility survey respon®s. These respongs are

compiled by the Hison Hectiic Inditute (EEI) in their Power Statiscs

Databas€”? The oil a$ figures were developed bythe Hectic Power
Researchriditute EPR) bagd on utlity- provided estimates, as wdl as

extrapolations basl on oil consmption and pdiculate collection
efficiencies orindividual plants Gasfired facilitiesare not pesnted in the
table becase gas combusion doesnot geneste meaarable quantitieof

particulate ds. In genedl, coalfired utilities produce als at appoximately
10 pecent of the uel consmption ete. This high rate of production
confirms that as managementan repreent an impdant opesational

consideration at coal plants contrast, oil-fired utilities produce much les
than 01 pecent ofthe total als produced bythe coal{fired facilities This

figure rdlects thelow ash content of oil compaed with coal, thetypically

lower requirementsfor particulate collection devices a cod-fired facilitie s,

thesmallaverage paicle sze ofoil ash, and the siall contibutionthatoil

currently makes to total U.S. electricity generation.
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Table 14: Generation and Disposition of Utility Fly and Bottom Ash, 1994 (thousand short tong
Fuel Type Number Quantity Quantity Quantity Quantity Quantity Total
of Sold Removed by | Landfilled Ponded Used Onsite, | Quantity
Plants Contractor Given Away, Collected
or Disposed for the
of in Other Record
Ways Year (1994)
Coal 404 12,122 8,762 24,849 19,929 4,014 69,676
Coal/Gas 32 830 546 636 133 83 2,228
Coal/Nuclear 2 279 0 0 26 29 334
Coal/Oil 26 368 401 303 470 180 1,722
Coal/OillGas 2 1 41 45 0 0 87
Coal/Wood 1 0 0 0 0 0 0
Subtotal Coal 467 13,600 9,750 25,833 20,558 4,306 74,047
oil” 73 n/a n/a n/a n/a n/a 23
Totals 540 13,600 9,750 25,833 20,558 4,306 74,070
" Coal ash values provided in EEbwer Statistics Database (1994 DataPrepared by Utility Data Institute, McGraw-
Hill, Washington, DC. 1995Plants include only those reporting coal as primary or secondarylfublides 88 facilities
reporting zero waste generation: 26 facilities reported zero fuel consumption and 62 facilities did not exceed the flapacity
and/or ash generation reporting thresholds for the DOE EIA 767 Survey.
™ Qil ash values are for 1995Source:Oil Combustion By-Products -- Chemical Characteristics and Management
Practices: Draft Report.Electric Power Research Institute, Palo Alto, Califorvéarch 1997

Table 14 also indicates the range of management optionsemployed by
utilities inmanagingcoal agé. While the fgure varesconsderable between
operators andtes roughlyonethird of all U.S. utility coal a$ findsits way

to ome type of bendficia use project. Of the maerial remaning in
traditional diposal envionments the majoity is managed inonste
impoundments orlandflls. Thes units vaty in dze, desgn, and
environmental controls, depending on the age, the State, and the operator.

Table 15 pesents gmilar findingsfor utility FGD dudge gesration and
managementAgain, thedatareflect utility respon®sto the Fom EIA-767,
ascompiled by EEI in thePower Statiics Databa®. Note thatthere ae no
oil-fired utility boilers equipped with FGD srubbes. Thequantity of FGD
sludge geneted at a given plant ia function ofthe silfur content ofthe
coal consumed, the total quantity of coal consumed, the type of scrubber
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Fossl Fuel Electric Power Generation

Section IVV. Chemical Releases ad Transfers

Table 15: Generation and Disposition of Utility FGD Sludge, 1994 (thousand short tons)
Fuel Type Number Quantity Quantity Quantity Quantity Quantity Total
of Sold Removed by | Landfilled Ponded used onsite, Quantity
Plants Contractor given away, Collected
or disposed for the
of in other record year
ways (1994)
Coal 71 118 759 8,286 4,082 708 13,953
Coal/Gas 4 106 6 479 0 5 596
Coal/Nuclear 0 0 0 0 0 0 0
Coal/Oil 2 18 5 55 0 0 78
Coal/Oil/Gas 1 0 0 33 0 0 33
Coal/Wood 0 0 0 0 0 0 0
Totals 78 242 770 8,853 4,082 713 14,660

1995.

Source: EEI Power Statistics Database (1994 Dat®repared by Utility Data Institute, McGraw-Hill, Washington, D{.

employed, the éfciency ofreactionof the scrubber and otheffactos. The
majority of FGD sludge is managed in onsite landfills or impoundments.

Table16 presentanedimateof the 1990 coal dsgeneation by nonutility
fossi fuel combuwrs, broken out by majomdusgrial categoy. Based on
EPA Office of Air and Radiation’s 1990 Particulate hventoy Databag
(Version 3) the ash figures are derved from the esmated 1990 coal
consumption and coal laontent ér the boiler population. The table
includes alkoal combutrs pemitted asnajorsourcesof criteria pollutants
under the @A and, therefore, includesmany combusors that do not
produce elecicity. The electic geneators, however may be expected to
representhe lageg of the nonutility combusrs and the geatespottion of
the fuel usge by that populatiosuchthatthe eimatesshown povide at
least a fair picture of the ability of the population to generate ash.

Compared with the utility coal hedimatespresented abovehe nonutility
universe represents only roughlyéicentof thetotal U.S. ash genestion.
This fact eflectsthe geneaally small boilersze andhesmall aggegate coal
consumptionepreented by nonulit y combugors. Twoindudry categoies
paper and chemicalmanufctuiing, represent 50 pecent ofall nonutility
coal consimption,with only five indusry categoies accounting ér more
than 80 percent of all nonutility coal consumption.
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Table 16: Estimated Nonutility Generation of Coal Ash, 1990

Number Number Total Estimated
Standard Industrial Classification of of Capacity Ash
Facilities Boilers (MMBTU) Generation
(1,000 tons)

2600-2699, Paper and Allied Products 139 243 61,348 1,189
2800-2899, Chemicals and Allied Products 116 276 54,031 1,025
3300-3399, Primary Metals Industries 45 85 20,344 500
2000-2099, Food and Kindred Products 94 151 21,391 402
4900-4999, Electric, Gas, and Sanitary Services 29 83 30,234 392
3700-3799, Transportation Equipment 57 162 14,581 125
2200-2299, Textile Mill Products 58 101 7,272 107
1400-1499, Mining and Quarrying of Non-Metallic 7 15 6,620 76
Minerals, Except Fuels

3800-3899, Measuring, Analyzing, and Controlling 1 3 1,976 66
Instruments

3000-3099, Rubber and Miscellaneous Plastic Products 20 37 3,779 63
TOTALS (Top Ten Ash Producing SIC Categories) 566 1,156 221,576 3,945
Percentage of Total Universe 76 79 89 93
TOTALS (Complete Nonutility universe) 749 1,467 249,437 4,263

Source:Nonutility Fossil Fuel Combustion: Sources and Volumes - Revised Draft Repapared for U.S.EPA, Office
Solid Waste by Science Applications International Corporation, McLean, VA. December 1996.

As discussed previoudy, steam dectric facilitie s may generate a variety of
other solid wastes. These may includeboiler and moling waer treatment
wastes, coal millgiects boiler cleaning wates and a variety of smaller
waste reamdncidental to powegenestion of ancillary activities At coal
plants thesewage streamdypically are snall compaed with ak and tudge
generation.At oil- andgasfired plants theymay epresent the lageg solid
wastes pesentat the ste. Unfortunatly, avalable daa sources donot
providecredibleestimates othe total quantity ofhe® materalsgenested
at utility and nonutility steam electric sites.

IV.B Available Water Releag Information for theFossil Fuel Electric Power Generaion
Industry

TheEPA Office of Water, Office of Science and &chnology Engineeimg
andAnalyss Division, hascollected watereleas data in evaluating the need
for revisionsto the1982 Hfluent Limitations Guiddines and Stadadsfor
the Steam Eectic Point Souwte CGitegory. The EPA hasidentified 53
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chemicals 29 piiority and 24 nonconventionafjspollutantsof interest in
wastewaters dchamged fom deam eleaic power genestion facilities
These pdutants were identified in the FPA Pemit Compliance Sytem
(PCS) d#abase. The PCS is a computeized informdion management
system maintained by thePBR Office of Enforcement. The FCS contains
data on penit conditions monitoing,complianceand enbrcement datedir
facilities regulated by the Nation&ollutantDischarge Elimination Sygem
(NPDES)Program.Theinformation contaned in thedaabase is generaly
limited to only those facilities that have been classiistimajor’ by EPA
based ondctoss such aseffluentdesign flow and phygal, chemical,and
locational chaaderistics of the dishamge. Information on &cilities
designated as "minor" is not required to be entered into the PCS database.

The data collected included 19%todsof pollutantreleassfromfacilities

with primary SIC codes4911and4931. Approximately 512 &cilitieswere

identified in PG & "major" seam dectric facilities. Please note tha

facilities thatuse nuclearenegy to dive gseam tubinesare al® coveed in

theuniverse evaluated undehissudy. An optionin thePCS g/stem called

Effluent Dda Staistics (EDS) was used to gaerate the annud loading

values. Forthe pupossof the efluent guidelinetsidy, the EDS-derived

data were subjected to numewus refinementsin an attempt to oveome
limitations inthe databas The® refinementancluded eview of the data
by monitoed facilities asarrangedby the Utility WaterAct Group UWAG)

andthe EEI. The indusry Hill contends however that the loading®f

pollutants in thes data a& over estimated®® Therefore actial loadings
cannot be provided in this Sector Notebook.

Table 17 povidesa lig of the pollutantdound in thel992 PCS daa for
steam electric effluents.
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Fossl Fuel Electric Power Generation

Section IVV. Chemical Releases ad Transfers

Table 17: List of Pollutants Reported in 1992 PCS Data from Steam Electric Facilitiés

Priority Pollutant Priority Pollutant
Pollutant Pollutant
Iron X Trichloromethane
Chlorine X Beryllium
Aluminum Ethylene glycol
Boron Nitrosomorpholine, N-
Fluoride X Mercury
Boric Acid X Pentachlorophenol
X Zinc X Silver
Barium X Thallium
Magnesium X Antimony
X Copper Molybdenum
Ammonia Benzonitrile
Iron Sulfate Titanium
Manganese Polychlorinated biphenyls, NOS
X Chromium, trivalent X Dichloromethane
X Nickel X Tetrachloroethane
X Lead Dibenzofuran
X Arsenic X Toluene
X Chromium Xylene
X Selenium Lithium
Bromine X Benzene
Hydrogen Sulfide X Ethylbenzene
X Chromium, hexavalent X Phenanthrene
X Cadmium X Pyrene
Vanadium X PCB-1254
X Cyanide X PCB-1260
X Phenol X Chlorophenol, 2-
Hydrazine

" Based on estimated data supplied by members (representing 80 facilities) of the electric utility industry.

SourcePreliminary Data Summary for the Steam Electric Point Source CategbB. Environmental Protection Agency, Office of Wate|
Washington, D. C. July 1996.(EPA-921-R-96-010). "
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IV.C Available Air Emissons Data for the Fossl Fuel Electric Power Generaion
Industry

Three &isting ouraes of daafor estimating thereleases to theair from the
fossil fuel electrc powergenestion indugry wereidentified. The following
sections discuss the available data and associated limitations.

IV.C.1  Annual Emissions Estimated by the Department of Energy, Energy
Information Administration

Emissions dataok traditional utility eam elecic facilitiesthat geneate 10
or more megawattselecticity usng fossil fuels are derved orobtained
directly from information collected iran annual arvey by the DOEEIA.
This survey (Form EIA-767)is a restricteduniverse censsusdto collect
boiler-specific datarbm almos 900 electic utility power plants The
emissions a calculated bad onfuelconsumption data and usy emision
factorsfrom the EPA report AP-42, Compilation of A Pollutant Emission
Factorsand eductionfactoisfor control equipmentywhere applicable.The
CO, emisionsare esimated usig additional inbrmation aboutdiel quality.
Table 18 povidesthe eimated1995emissionsfor utility fossil fuel geam
electric generating units that generate 10 or more megawatts electricity.

Table 18: Estimated 1995 Emissions From Fossil Fuel Steam Electric Generating Units at
Electric Utilities by Fuel Type (thousand short tons)

Fuel Net Generation SO, NO, CO,
(thousand megawatts)
Coal 1,652,914 11,248 6,508 1,752,52]
Gas 307,306 1 533 161,964|
Petroleum 60,844 321 92 50,878"

SourceElectric Power Annual 1995, Volume Energy Information Administration, Department oh
Energy, Washington, DCDOE/EIA-0348(95)/2. December 1996.

As indicated in thetable, the mgority of the emissionsfrom utility fossil
fuel steam eectric generating unitscomefrom cod-bumingfacilities. This
is due n pat becausehtere is more coatfired cgacity than oher fossl-
fueled capacity in s SO, emissionsare highe in cod-burningfacilities
due to the highesulfur content in coalshan in otherfuels The aveage
sulfur content in coalsangesfrom 0.3 percentin the Westo appoximately
2.5 pecentin theEast. Pdroleum burnel & utility power plantsrangesfrom
almost no slfur to about 3 percent. The amount okulfur contained in
natural gas is relatively small.
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The Fom EIA-767 doexot collect dad for facilities employing intenal
combustion engineggas turbines or combinedeycle g/stems or seam
electric plantsgenesdting less than 10 megawattslecticity. The HA
conducted atady in 1991 to d8nate airemisions from the® geneating
units,usinga methodologysimilar to that ued on thdarger steamelectic
facilities. The sudy indicated that ems®nsof SO,, NO, , andCO, are less
than 0.1, 1.2, and 1.1 percent, respectively, of total utility air emis¥ions.

The HA collects smilar fud consumption ad quéity information for
nonutility power produces. However EIA provides only aggegate
statistics on @snated enissions for all fuels(fossl and renewable engy
sources) and doesot ®parte out emisions for fossil-fueled &cilities
These wtidics are not povided in thisdocument isice the capacity of
nonutility generation using nonrenewable energy sources is large.

IV.C.2 AIRS Databas Annual Estimated Releags for the Hectric Power
Generation Industry

TheAeromdric Informaion Retrieval Sydem (AIRS) isan ar pollution dda
delivery ystem managed by thes€hnical SuppaDivisionin EPA’ sOffice
of Air Quality Planning and Staadls (OAQPS) located in Rsearcch
Triangle Pak, North Carolina. The AIRS is a national @postory of dat
relatedto air pollution monitorng and conwl. It containsa wide enge of
information réated to tationay sources of air pollution, including the
emission ofa numberof air pollutantsthat may be otoncen within a
particular industry.States are therimary suppliers of datato AIRS. Data
are ugd to sippot monitoing, planning,tracking,and enbrcement elated
to implementation by PA staff, the sientific community,othercounties

and the genel public. The fllowing critenia pollutant emisons and
estimated RI pollutant elease data ér the ssl fuel electic power
generation industry were extracted from this database.

AIRS Estimated Criteria Pollutant Emissions

TheAlRSdaabasecontansdaaon aiteria pollutants CO, NO,, paticulate
matter PM) of 10 miconsor less (PM10), total paticulateemisions(PT),

SO,, and VOC:s. Criteriapollutant releasesdr the fossl fuel electric power
generation indusy wereaccesed usng SC code#1911 and 4931t should

be noed that accessig the dah using SIC codes does nogllow the

segregation oémisionsfor facilitiesthat uge fossil f uelsfrom facilitiesthat
use nuclear renewable,or a conbination of fuels Therefore, the annual
emissionstakenfrom the ARS databas will overestimate the emsons
from thefossil fuel subsector of the powea generation indugry. Table 19

presents the teria pollutant data avlable for this indudry. Pollutant
releases for other industries are also included in the table.
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Section IVV. Chemical Releases ad Transfers

Table 19: Annual Air Pollutant Releases (tongyear)

Industry Secta CcoO NO, PM PT SO, VOC
Metal Mining 4,670 39849 63541 173566 17690 915
Nommetal Mining 25922 22881 40,199 128661 18000 4,002
Lumber ard Wood Poducton 122061 38,042 20456 64,650 9,401 55983
Fumiture ard Fixtures 2,754 1872 2,502 4,827 1,538 67,604"
Pulp ard Paper 566883 358675 35,030 111210 493313 127809"
Printing 8,755 3,542 405 1,198 1,684 103018
Inorgaric Chemicals 153294 106522 6,703 34664 194153 65427
Orgaric Chemicals 112410 187400 14596 16053 176115 180350
PetoleumRefining 734630 355852 27497 36,141 619,775 313982
Rubber ard Misc. Plagics 2,200 9,955 2,618 5,182 21,720 132945
Swore, Clay an Corcrete 105059 340639 192962 662233 308534 34337
Ironard Seel 1,386461 153607 83938 87939 232347 83882
NorferrousMetals 214243 31136 10403 24654 253538 11058,
Fabricaed Metals 4,925 11104 1,019 2,790 3,169 86472
Elecronicsard Computers 356 1501 224 385 741 4,866
Motor Vehicles Bodies Pats ard Accesories 15,109 27355 1,048 3,699 20378 96,338
Dry Clearing 102 184 3 27 155 7441
Trarsportation 128625 550551 2,569 5,489 8417 104824
Metal Casting 116538 11911 10995 20973 6,513 19031
Phamaceutcals 6,586 19,088 1576 4,425 21311 37214
Plagic Resins ard Syrthetic Fibers 16,388 41771 2,218 7,546 67546 74138
Textiles 8177 34523 2,028 9479 43,050 27,768"
Fossil FuelElecricPower Generation 366208 5,986,757 140760 464542 13827511 57,384"
Ship Building ard Repair 105 862 638 943 3,051 3,967"
Souce: U.S. EPA Office of Air ard Radiaton, AIRS Database, 1997. "

AIRS Estimated TRI Pollutant Emissions

Data wee collected fom theAl RSdatabasby theEPA Cffice of Pollution
Prevention and dxics Environmental Asistance Divison, ToxicsReleas
Inventory Banch in support of the TRI expan®n project disussed

previously. The data & that wasdownloaded included the nioscentdata
available br each &cility up to and including 1995 datahe data perented
in Table 20 ae estimatesof TRI releasesbased on ar releasesreported in the

Secbr Notebook Project 56 Sepenber 1997



Fossl Fuel Electric Power Generation Section IV. Chemical Releases ad Transfers

AIRS Facility Subsystem (AFS) from facilities within SIC codes 4911 and
4931.Thedaacontan quantities of directly reported TRI chemicals, aswell
asquantitiesof additiond TRI chemicalsextrapolated from reported rdeases
of PM andVOCs. The M and VOC eleases wermatched wih chenical
profiles contained in theSPECIATE databas (Verson 15). The
SPECIATE isa computeized forma of the EPA Air Emissions Speies
Manualand isavailable 6r download fom the Cleang Hou® ofInventoy
and HEmissions Factos (CHIEFs). The data prented ag bagsd only on
appotionment of "origind" species profiles in the SPECIATE daabase --
thosespeciesprofilesthat wee developed gecifically for the urce ofthe
release wherithasbeen appliedDegite the us ofonly the highetsquality
profiles in the SPECIATE daabase, these daa should only beused as a
preliminary indication ofpotential eleasand not asctual ai releaes
These data have beeropided Dr illustrative puposesonly andshouldnot
be used in comparisons with other release data.

IV.C.3 Hazardous Air Pollutant Emissions Estimates for Fossil Fuel Electric
Utility Steam Generating Units

Estimates of hazadous air pollutant HAP) emisions from fossil fuel
electric utility steam generating units have been developed by OAQPS and
arereportedin a report entitled,Study of HaardousAir Pollutant Emissions
from Hectic Utility Steam Genating Units - Interim Hnal Report
(Volumes 1-3)° These estimates are based on enissionstest daa from 52
units obtainedrbm extensre emision tessby the BPRI, DOE, theNorthen
States Power Company,and HPA. The tesing program coveed a wide
range ¢ facility typeswith a varety of contol scenaros. Therefore, the
data ae congdered to be genelly representativeof fossil fuel utility eam
electric genaating unitsasa whole. Thisstudy esimated the avexge annual
emissionsdr each 0684 powerplants A total of 67 HAPswere identified
in the emission testing progran as potentialy being emitted from these
facilities.

It shouldbenotedthatthereport satesthat becauwesof the snall sample szes
for gpecific boiler types and control scenaios, there are uncertainties in the
data. Therefore, the datadr individual plantamay eithemundeestimate or
overestimate the actual em@ns According to the eport, the aveage
annual emisonsegimateswill be roughlywithin afactorof plusor minus
three ofthe actual annual ensiens However, it is recognized that the
analysis had numeuslimitations such asnot including data on potential
upsets owunusial operating conditions and it isposible that the ange of
uncertainty isgreater Tables 21, 22, and 23 pesnt data on disnated
inorganic HAPdrom coalfired, oil-fired, andgasfired utility steam elecic
facilities. Tables 24, 25, and 26 present dda on estimated organic HAPs
from coal-fired, oil-fired, and gas-fired utility steam electric facilities.
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Fossl Fuel Electric Power Generation

Section IVV. Chemical Releases ad Transfers

Table 20: Estimated Releases of TRI Chemicals
CAS Chemical Name Total Releases
NO. (pounds per year)

71556 1,1,1-Trichloroethane (Methyl chloroform) 52,923,638
79005 1,1,2-Trichloroethane 422,954
95636 1,2,4-Trimethylbenzene 264,682
106934 1,2-Dibromoethane (Ethylene dibromide) 1,820,797
95501 1,2-Dichlorobenzene 22,292
107062 1,2-Dichloroethane (Ethylene dichloride) 35,222,942
106990 1,3-Butadiene 7,443,883
541731 1,3-Dichlorobenzene 672

106467 1,4-Dichlorobenzene 378,018
112345 2-(2-Butoxyethoxy)ethanol 103,100
124174 2-(2-Butoxyethoxy)ethanol acetate 0

111900 2-(2-Ethoxyethoxy)ethanol 885,978
111773 2-(2-Methoxyethoxy)ethanol 0

111762 2-Butoxyethanol 21,929,191
110805 2-Ethoxyethanol 998,125
111159 2-Ethoxyethyl acetate 111,202
109864 2-Methoxyethanol 60

90437 2-Phenylphenol 8,507

101779 4,4'-Methylenedianiline 43

75070 Acetaldehyde 2,010,699
107028 Acrolein 1,528,324
79107 Acrylic acid 3,657
107131 Acrylonitrile 783,041
7429905 Aluminum (fume or dust) 75,792,629
7664417 Ammonia 43,518,590
62533 Aniline 311,982
120127 Anthracene 139,265
7440360 Antimony 1,789,097
7440382 Arsenic 9,329,119
1332214 Asbestos (friable) 8,123
7440393 Barium 1,435,995
56553 Benz(a)anthracene 1,839
71432 Benzene 149,967,605
218019 Benzo(a)phenanthrene 1,609
50328 Benzo(a)pyrene 1,381
100447 Benzyl chloride 0

7440417 Beryllium 10,997
92524 Biphenyl 85,493
7726956 Bromine 949,230
141322 Butyl acrylate 11,240
123728 Butylaldehyde 110,921
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Fossl Fuel Electric Power Generation

Section IVV. Chemical Releases ad Transfers

[ 7440439 | cadmium 13.733,816]
Table 20 (continued): Estimated Releases of TRI Chemicals

CAS , Total Releases
NO. Chemical Name (Pounds per Year)
75150 Carbon disulfide 27,330,674
56235 Carbon tetrachloride 81,376
7782505 Chlorine 71,501,754
108907 Chlorobenzene 171,894
75456 Chlorodifluoromethane (HCFC-22) 162,070
75003 Chloroethane (Ethyl chloride) 31,182,710
67663 Chloroform 13,340
74873 Chloromethane (Methyl chloride) 178,484
126998 Chloroprene 57,294
75729 Chlorotrifluoromethane (CFC-13) 9,053
7440473 Chromium 2,632,999
7440484 Cobalt 211,262
7440508 Copper 3,058,579
8001589 Creosote 0
1319773 Cresol (mixed isomers) 239,994
98828 Cumene 725,684
110827 Cyclohexane 96,418,561
108930 Cyclohexanol 6,031
84742 Dibutyl phthalate 1,248,555
75718 Dichlorodifluoromethane (CFC-12) 97,414
75092 Dichloromethane (Methylene chloride) 1,414,455,336
76142 Dichlorotetrafluoroethane (CFC-114) 5,847
131113 Dimethyl phthalate 669,536
106898 Epichlorohydrin 66,000
140885 Ethyl acrylate 117,509
100414 Ethylbenzene 68,347,539
74851 Ethylene 53,298,159
107211 Ethylene glycol 76,627
75218 Ethylene oxide 541,571
7782414 Fluorine 6,068,173
50000 Formaldehyde 61,211,875
64186 Formic acid 467,279
76131 Freon 113 [Ethane, 1,1,2-trichloro-1,2,2,-trifluoro-] 7,587,241
7647010 Hydrochloric acid 5,809,931
78842 Isobutyraldehyde 109,758
67630 Isopropyl alcohol (mfg-strong acid process) 32,059,970
7439921 Lead 72,091,837
108383 m-Xylene 32,874,142
108316 Maleic anhydride 324,171
7439965 Manganese 2,969,118
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[| 7439976 Mercury 394,924 ||
[l 67561 Methanol 44,028,966 ||
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Fossl Fuel Electric Power Generation

Section IVV. Chemical Releases ad Transfers

Table 20 (continued): Estimated Releases of TRI Chemicals
CAS Chemical Name Total Releases
NO. (Pounds per Year)
96333 Methyl acrylate 0
78933 Methyl ethyl ketone 91,926,327
108101 Methyl isobutyl ketone 20,020,683
80626 Methyl methacrylate 16,208
74953 Methylene bromide 52,241
101688 Methylenebis(phenylisocyanate) (MBI) 130
101688 Methylenebis(phenylisocyanate) (MDI) 130
76153 Monochloropentafluoroethane (CFC-115) 6,199
68122 N,N-Dimethylformamide 2,700,310
71363 n-Butyl alcohol 12,653,277
110543 n-Hexane 107,548,181
91203 Naphthalene 434,275
7440020 Nickel 7,884,920
7697372 Nitric acid 214,564
98953 Nitrobenzene 0
95476 0-Xylene 41,115,640
106423 p-Xylene 2,327,391
85018 Phenanthrene 84,032
108952 Phenol 15,017,545
7723140 Phosphorus (yellow or white) 7,980,941
85449 Phthalic anhydride 2,491,887
123386 Propionaldehyde 49,400
115071 Propylene (Propene) 45,955,707
75569 Propylene oxide 183,593
78922 sec-Butyl alcohol 990,420
7782492 Selenium 173,886
7440224 Silver 289,686
100425 Styrene 28,155,503
7664939 Sulfuric acid 1,320,503
75650 Tert-Butyl alcohol 4,660
127184 Tetrachloroethylene (Perchloroethylene) 14,623,885
7440280 Thallium <1
108883 Toluene 421,985,085
79016 Trichloroethylene 27,838,379
75694 Trichlorofluoromethane (CFC-11) 1,315,878
7440622 Vanadium (fume or dust) 7,256,367
108054 Vinyl acetate 1,011,166
75014 Vinyl chloride 10,200,715
1330207 Xylene (mixed isomers) 191,013,108
7440666 Zinc (fume or dust) 20,353,738
* Data in this table should not be used for comparison with other environmental data from other $ioisroasy providedfor illustrative
purposes.Please note the limitations of the data explained in the text.
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Section IVV. Chemical Releases ad Transfers

Table 21: Median Emission Factors Determined From Test Report Data, and Total 1990 and
2010 HAP Emissions, Projected With the Emission Factor Program for Inorganic HAPs
From Coal-Fired Units
Coal-Fired Units: Number of Median Number of Median Stack Estimate Estimated
Inorganic HAPs Stack Stack Stack Factor: PM d Total Total 2010

Factors: Factor: PM Factors: and SO, 1990 Emissions

PM Control PM and Control Emission (tons)
Control ” (Ib/trillion SO, (Ib/trillion s (tons)
Btu)™ Control™ Btu)”
Antimony 7 1.4 4 0.13 11 14
Arsenic 21 2.9 8 0.9 54 62
Beryllium 12 0.45 5 0.14 6.6 7.6
Hydrogen Chloride 15 21,000 9 1,290 137,000 150,000
Hydrogen Cyanide AllHCN Number of Median 240 320
(HCN) t factors were Factors: 5 Factor: 28
combined Ib/trillion Btu

Hydrogen Fluoride 14 4,200 6 106 19,500 25,600
Cadmium 18 0.72 9 1 1.9 2.3
Chromium 22 8.4 10 70 83
Cobalt 10 2.7 6 1 21 27
Lead 21 4.8 5.8 72 83
Manganese 21 15 9 15 180 232
Mercury 20 3.9 10 3.4 51 65
Nickel 21 8.3 10 5.2 48 57

All P Factors
Phosphorous (It’) were Number of Median Factor 31 Ib/trillion Btu 270 350

Combined Factors: 10
Selenium 19 62 9 | 8 190 230

" Compounds are listed in the following sequence: inorganic, organic, and dioxin/furan/polycyclic aromdgic
hydrocarbons (PAHs)Median emission factors were determined from organic HAP concentrations at th

stack, control device outlet, or boiler outlet when at least one of typically three measured flue gas
concentrations was detected.

™ Stack factors for inorganic HAPs were taken from test reports when at least one of typically three megsured
flue gas concentrations was detect@tiese factors were not used to develop the estimated emissions.

™ Since the inorganic emissions were not directly estimated from stack factors, total emissions of inorgfnic
HAPs projected with the computer program and from median stack factors will vary.

T Nationwide hydrogen cyanide emissions were detected from stack emission factors and not from emigpsion
median factors.

™ Nationwide phosphorous emissions were detected from stack emission factors and not from emissioff median
factors.

Source:Study of Hazardous Air Pollutant Emission from Electric Utility Steam Generating Units--Interim ffinal
Report, Volumes 1-3U.S. Environmental Protection Agency, Office of Air Quality Planning and Standargs.
Research Triangle Park, NEPA-453/R-96-013b. October 1996.
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Fossl Fuel Electric Power Generation

Section IVV. Chemical Releases ad Transfers

Table 22: Median Emission Factors Determined From Test Report Data, and Total 1990 and 2010 HAR
Emissions, Projected With the Emission Factor Program for Inorganic HAPs From Qil-Fired Unit$

Oil-Fired Units: Number of Median Number of Median Estimated Estimated
Inorganic HAPs Stack Stack Stack Stack Total 1990 | Total 2010
Factors: PM Factor: PM Factors: No Factor: No Emissions Emissions
Control ™ Control PM Control ™ PM Control (tons) (tons)
(Ib/trillion (Ib/trillion
Btu)™ Btu) ™
Arsenic 2 0.32 8 53 5 2.5
Beryllium 2 0.33 4 0.21 0.45 0.23
Cadmium 1 0.32 9 1.6 1.7 0.87
Chromium 4 3.7 8 5.7 4.7 2.4
Cobalt 2 6.1 3 27 20.3 10.3
Hydrogen Chloride 4 2900 2 2300 2870 1456
Hydrogen Fluoride 3 230 2 140 144 73
Lead 3 2.6 8 9 10.6 53
Manganese 3 15 9 16 9.5 4.8
Mercury 3 0.24 3 0.48 0.25 0.13
Nickel 4 180 9 410 389 197
All P
Phosphorous (P) Factors Number of | Median Factor 110 Ib/trillion 68 34
were Factors: 3 Btu
Combined
Selenium 1 1.4 8 | 3.8 1.7 0.84

factors.

Compounds are listed in the following sequence: inorganic, organic, and dioxin/furan/polycyclic arom
hydrocarbons (PAHs)Median emission factors were determined from organic HAP concentrations at t
stack, control device outlet, or boiler outlet when at least one of typically three measured flue gas
concentrations was detected.
" Stack factors for inorganic HAPs were taken from test reports when at least one of typically three medsured
flue gas concentrations was detect&tiese factors were not used to develop the estimated emissions.
™ Since the inorganic emissions were not directly estimated from stack factors, total emissions of inorg
HAPs projected with the computer program and from median stack factors will vary.
T Nationwide phosphorous emissions were detected from stack emission factors and not from emission

mteic

ic

edian

Source:Study of Hazardous Air Pollutant Emission from Electric Utility Steam Generating Units--Interim
Report Volumes 1-3J.S. Environmental Protection Agency, Office of Air Quality Planning and Standards.
Research Triangle Park, NC. EPA-453/R-96-013b. October.1996

nal
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Fossl Fuel Electric Power Generation

Section IVV. Chemical Releases ad Transfers

Table 23: Median Emission Factors Determined From Test Report Data, and Total 1990 and 2010
HAP Emissions, Projected With the Emission Factor Program for Inorganic HAPs From Gas-Fired Units

Gas-Fired Units: Inorganic
HAPs

Number of Stack
Factors: No PM

Median Stack
Factor: No PM

Estimated Total
1990 Emissions

Estimated Total
2010 Emissions

Control Control (tons) (tons)
(Ib/trillion Btu)
Arsenic 2 0.14 0.16 0.25
Cadmium 1 0.044 0.054 0.086
Chromium 2 0.96 1.2 1.9
Cobalt 1 0.12 0.14 0.23
Lead 2 0.37 0.44 0.68
Manganese 2 0.3 0.37 0.59
Mercury 2 <0.38 0.0016 0.0024
Nickel 2 2.3 2.3 3.5
Phosphorous 1 2.2 13 2

Compounds are listed in the following sequence: inorganic, organic, and dioxin/furan/polycyclic aromn
hydrocarbons (PAHs)Median emission factors were determined from organic HAP concentrations at fhe
stack, control device outlet, or boiler outlet when at least one of typically three measured flue gas
concentrations was detected.

Atic

Source:Study of Hazardous Air Pollutant Emission from Electric Utility Steam Generating Units--Interim
Report Volumes 1:3J.S. Environmental Protection Agency, Office of Air Quality Planning and Standardd
Research Triangle Park, NEPA-453/R-96-013b. October 1996

Final
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Fossl Fuel Electric Power Generation

Section IVV. Chemical Releases ad Transfers

Table 24: Median Emission Factors From Test Report Data, and Total 1990 and 2010 HAP Emissions
Projected With the Emission Factor Program for Organic HAPs From Coal-Fired Units

Coal-Fired Units: Organic HAP Number Median Computer Computer
of Emission Program: Program:
Emission Factor 1990 Total 2010 Total
Factors (Ib/trillion Tons Tons
Btu)
1,1,2-Trichloroethane 1 4.7 40 53
2-chloroacetophenone 3 0.29 2.4 3.2
2,4 -Dinitro toluene 3 0.015 0.13 0.17
Acetaldehyde 12 6.8 58 76
Acetophenone 7 0.68 5.8 7.7
Acrolein 6 3.3 28 37
Benzene 20 2.5 21 28
Benzyl chloride 1 0.0056 0.048 0.063
Bis(2-ethylhexyl) phthalate 9 4.1 35 46
Bromoform 1 6.6 57 75
Carbon disulfide 8 4.3 37 48
Carbon tetrachloride 2 3.3 28 37
Chlorobenzene 2 3.2 27 36
Chloroform 2 3.2 28 36
Cumene 1 0.29 2.5 3.2
Dibutyl phthalate 5 2.8 24 32
Ethylbenzene 5 0.40 35 4.6
Ethylchloride 1 2.4 20 27
Methylchloroform 4 3.4 29 38
Ethylenedichloride 3 3.1 27 35
Formaldehyde 15 4.0 35 45
Hexane 2 0.82 6.9 9.1
Hexachlorobenzene 1 0.079 0.68 0.89
Isophorone 2 24 200 270
Methylbromide 6 0.88 7.7 10
Methylchloride 3 5.9 51 67
Methylethylketone 6 8.0 69 90
Methyliodide 1 0.40 34 4.5
Methylisobutyl ketone 3 4.9 42 53
Methylmethacrylate 1 1.1 9.3 12
Methyltertbutylether 1 14 12 16
Methylenechloride 5 13 110 150
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Fossl Fuel Electric Power Generation

Section IVV. Chemical Releases ad Transfers

Table 24 (continued) : Median Emission Factors From Test Report Data, and Total 1990 and 2010 HAP
Emissions, Projected With the Emission Factor Program for Organic HAPs From Coal-Fired Units

Coal-Fired Units: Organic HAP Number Median Computer Computer
of Emission Program: Program:
Emission Factor 1990 Total 2010 Total
Factors (Ib/trillion Tons Tons
Btu)
n-nitrosodimethylamine 1 0.68 5.9 7.7
Naphthalene 11 0.77 6.6 8.7
n,p-cresol 2 0.68 5.8 7.6
o-cresol 3 17 14 19
p-cresol 1 0.95 8.2 11
perylene 1 0.075 0.65 0.85
Pentachlorophenol 1 0.0082 0.070 0.093
Phenol 10 6.1 52 69
Phthalicanhydride 1 4.9 42 56
Propionaldehyde 4 10 89 120
Quinoline 1 0.053 0.46 0.61
Styrene 7 3.1 27 35
Tetrachloroethylene (Perchloroethylene) 5 3.1 27 35
Toluene 17 3.6 31 41
Trans 1,3-dichloropropene 1 4.7 40 53
Trichloroethylene 1 3.1 27 35
Vinyl acetate 1 0.42 35 4.6
Vinylidnechloride 2 9.7 84 110
Xylene 2 4.7 40 53
o-xylene 5 0.82 6.9 9.1
m,p-xylene 8 15 13 17
Total TEQ " for 2,3,7,8-tetra-chlorodibenzo-p-dioxin - - 1.5x 10 2.0x 10
2,3,7,8-tetrachloride-benzo-p-dioxin 4 1.6 x 10° 1.4x 10 1.9x 10
1,2,3,7,8-pentachlorodi-benzo-p-dioxin 3 4.3x10° 3.7x10° 4.8x10°
1,2,3,4,7,8-hexachlorodi-benzo-p-dioxin 4 9.7x1¢F 8.3x10° 1.1x 10
1,2,3,6,7,8-hexachlorodi-benzo-p-dioxin 4 5.8 x 1¢f 50x10° 6.6 x 10°
1,2,3,7,8,9-hexachlorodi-benzo-p-dioxin 4 7.3x1¢F 6.3x10° 8.3x10°
1,2,3,4,6,7,8-heptachlorodi-benzo-p-dioxin 9 5.7x10° 49x10° 6.5x 10°
Heptachlorodi-benzo-p-dioxin 6 1.1x10 9.2x 10 1.2 x10°
Hexachlorodi-benzo-p-dioxin 8 2.4 x10° 2.1x10 2.7x 10
Octachlorodi-benzo-p-dioxin 6 5.8x 10° 5.0x 10* 6.6 x 10*
Pentachlorodi-benzo-p-dioxin 6 9.8 x 10° 8.5 x 10° 1.1 x10°
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Section IVV. Chemical Releases ad Transfers

Table 24 (continued) : Median Emission Factors From Test Report Data, and Total 1990 and 2010 HAP
Emissions, Projected With the Emission Factor Program for Organic HAPs From Coal-Fired Units

Coal-Fired Units: Organic HAP Number Median Computer Computer
of Emission Program: Program:
Emission Factor 1990 Total 2010 Total
Factors (Ib/trillion Tons Tons
Btu)
Tetrachloride-benzo-p-dioxin 9 7.1x10° 6.1x10° 8.0 x 10°
2,3,7,8-tetrachloride-benzofuran 8 3.9x10° 3.4x 10° 45x10°
1,2,3,7,8-pentachlorodi-benzofuran 5 2.4x10° 2.1x10° 2.8 x 10°
2,3,4,7,8-pentachlorodi-benzofuran 5 1.0x 10 9.0 x 10° 1.2 x 10
1,2,3,4,7,8-hexachlorodi-benzofuran 6 1.3x10° 1.1x10 1.5x 10
1,2,3,6,7,8-hexachlorodi-benzofuran 5 4.0x10° 3.4x 10° 45x10°
1,2,3,7,8,9-hexachlorodi-benzofuran 4 8.5 x 1¢F 7.3x 10° 9.6 x 10°
2,3,4,6,7,8-hexachlorodi-benzofuran 5 1.6 x 10° 1.4x 10 1.8 x 10¢
1,2,3,4,6,7,8-heptachlorodi-benzofuran 8 2.0x10° 1.7 x 10 2.2 x 10
1,2,3,4,7,8,9-heptachlorodi-benzofuran 4 1.7 x 10¢ 1.5 x 10° 2.0x 10°
Heptachlorodi-benzofuran 8 2.4 x 10° 2.1x10 2.7 x10¢
Hexachlorodi-benzofuran 8 1.9x10° 1.6 x 10¢ 2.1x 10
Octachlorodi-benzofuran 10 1.7 x 10° 1.4x 10 1.9x 10
Pentachlorodi-benzofuran 9 1.8x10° 1.6 x 10¢ 2.1x 10
Tetrachloride-benzofuran 10 1.2x 10° 1.0x 10¢ 1.3x 10
1-methylnaphthalene 2 0.0085 0.076 0.1
2-chloronaphthalene 2 0.04 0.35 0.46
2-methylnaphthalene 6 0.024 0.2 0.26
Acenapthene 6 0.008 0.07 0.09
Acenapthylene 5 0.0042 0.036 0.047
Anthracene 4 0.0042 0.036 0.047
Benz(a)anthracene 4 0.0021 0.018 0.002
Benzo(a)pyrene 6 0.001 0.0088 0.012
Benzo(e)pyrene 1 0.0012 0.01 0.014
Benzo(b)fluoranthene 1 0.0081 0.07 0.092
Benzo(b+k)fluoranthene 1 0.0016 0.014 0.018
Benzo(k)fluoranthene 1 0.0036 0.031 0.04
Benzo(g,h,i)perylene 2 0.0032 0.028 0.036
Bipheny! 1 0.34 3.1 4
Chrysene 4 0.0026 0.022 0.03
Dibenzo(a,h)anthacene 1 0.0003 0.003 0.004
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Section IVV. Chemical Releases ad Transfers

Fluoranthene

6

0.007

0.06

0.082

Table 24 (continued) : Median Emission Factors From Test Report Data, and Total 1990 and 2010 HAP
Emissions, Projected With the Emission Factor Program for Organic HAPs From Coal-Fired Units

Coal-Fired Units: Organic HAP Number Median Computer Computer
of Emission Program: Program:
Emission Factor 1990 Total 2010 Total
Factors (Ib/trillion tons tons
Btu)
Fluorene 5 0.013 0.11 0.15
Indeno(1,2,3-c,d)pyrene 2 0.0064 0.054 0.072
Phenanthrene 7 0.032 0.031 0.36
Pyrene 4 0.009 0.081 0.103

"_Toxic equivalent emissions.

96-013b.

Source:Study of Hazardous Air Pollutant Emission from Electric Utility Steam Generating Units--Interim Final Report, Volunmgss1-3
Environmental Protection Agency, Office of Air Quality Planning and Stand&tdsearch Triangle Park, NC. October 1986A-453/R-
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Section IVV. Chemical Releases ad Transfers

Table 25: Median Emission Factors From Test Report Data, and Total 1990 and 2010 HAP
Emissions, Projected With the Emission Factor Program for Organic HAPs From

Oil-Fired Units
Oil-Fired Units: Organic HAPs Number of Median Computer Computer
Emission Emission Program: Program:
Factors Factor 1990 Total 2010 Total
(Ib/trillion Tons Tons
Btu)
Acetaldehyde 1 8.2 5 2.6
Benzene 6 1.4 0.88 0.45
Ethylbenzene 2 0.49 0.29 0.15
Formaldehyde 9 30 19 9.5
Methylchloroform 3 7.6 4.6 2.4
Methylenechloride 2 32 20 10
Naphthalene 4 0.33 0.21 0.1
Phenol 2 24 15 7.5
Tetrachloroethylene (Perchloroethylene) 1 0.55 0.34 0.17
Toluene 6 8 4.9 2.5
Vinyl acetate 2 5.2 3.2 1.6
0-Xylene 1 0.84 0.51 0.26
m,p-Xylene 2 1.4 0.82 0.42
Total TEQ" for 2,3,7,8-tetra-chlorodibenzo-p-dioxin -- -- 1.1 x10° 5.4 x 10°
2,3,7,8-tetrachloride-benzo-p-dioxin 1 6.5x 10° 45x 10° 2.0x 10°
1,2,3,7,8-pentachlorodi-benzo-p-dioxin 2 5.8 x 10° 3.5x 10° 1.8 x 10°
1,2,3,4,7,8-hexachlorodi-benzo-p-dioxin 1 1.2 x 10° 7.6 x 10° 3.9x 10°
1,2,3,6,7,8-hexachlorodi-benzo-p-dioxin 2 5.4 x 10° 3.3x10° 1.7 x 10°
1,2,3,7,8,9-hexachlorodi-benzo-p-dioxin 2 8.3x1¢F 5.1x 10° 2.6 x 10°
1,2,3,4,6,7,8-heptachlorodi-benzo-p-dioxin 2 2.0x10° 1.2 x 10° 6.2 x 10°
Heptachlorodi-benzo-p-dioxin 2 2.0x10° 1.2 x 10° 6.2 x 10°
Hexachlorodi-benzo-p-dioxin 2 8.1x1¢F 5.0 x 10° 2.5x 10°
Octachlorodi-benzo-p-dioxin 1 2.3x10° 1.4 x 10° 7.3x10°
Pentachlorodi-benzo-p-dioxin 2 5.8 x 1¢F 3.5x 10° 1.8 x 10°
Tetrachloride-benzo-p-dioxin 2 5.7 x 10° 3.4x10° 1.8 x 10°
2,3,7,8-tetrachloride-benzofuran 2 4.6 x 10° 2.9x10° 1.4 x 10°
1,2,3,7,8-pentachlorodi-benzofuran 2 43x1CF 2.6 x 10° 1.3 x 10°
2,3,4,7,8-pentachlorodi-benzofuran 2 4.8 x10F 3.0x 10° 1.5 x 10°
1,2,3,4,7,8-hexachlorodi-benzofuran 2 6.1 x10° 3.7x10° 1.9 x 10°
1,2,3,6,7,8-hexachlorodi-benzofuran 2 3.8 x10° 2.3x10° 1.2 x 10°
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Table 25 (continued): Median Emission Factors From Test Report Data, and Total 1990 and 201
HAP Emissions, Projected With the Emission Factor Program for Organic HAPs From
Oil-Fired Units
Oil-Fired Units: Organic HAPs Number of Median Computer Computer
Emission Emission Program: Program: 2010
Factors Factor 1990 Total Total Tons
(Ib/trillion Tons
Btu)
1,2,3,7,8,9-hexachlorodi-benzofuran 2 5.8 x 1¢F 3.5x10° 1.8 x 10°
2,3,4,6,7,8-hexachlorodi-benzofuran 1 48x10° 3.0x1¢° 1.4 x10°
1,2,3,4,6,7,8-heptachlorodi-benzofuran 1 9.4x10° 5.7 x 1¢° 3.0x 10°
1,2,3,4,7,8,9-heptachlorodi-benzofuran 1 1.0x 10° 6.2 x 10° 3.2x10°
Heptachlorodi-benzofuran 1 1.5x 1¢F 8.8 x 10 4.4 x 10
Hexachlorodi-benzofuran 2 9.6 x 10° 5.8 x 1¢° 3.0x1¢°
Octachlorodi-benzofuran 1 1.0x10° 6.2 x 10° 3.2x10°
h Pentachlorodi-benzofuran 2 7.3x10° 4.4 x10° 2.2x10°
z Tetrachloride-benzofuran 2 5.0x 10° 3.1x10° 1.5x 10°
2-methylnaphthalene 4 0.017 0.01 0.0052
m Acenaphthene 2 0.38 0.22 0.11
z Acenaphthylene 1 0.017 0.01 0.0052
Anthracene 2 0.015 0.0093 0.0047
: Benz(a)anthracene 3 0.03 0.018 0.0092
u Benzo(b+k)fluoranthene 2 0.033 0.02 0.01
Benzo(g,h,i)perylene 2 0.021 0.013 0.0065
o Chrysene 3 0.021 0.013 0.0066
a Dibenzo(a,h)anthracene 2 0.0081 0.005 0.0025
Fluoranthene 6 0.016 0.0097 0.0049
m Fluorene 5 0.021 0.013 0.0065
Indeno(1,2,3-c,d)pyrene 2 0.024 0.014 0.0073
> Nitrobenzofluoranthene 1 0.015 0.0092 0.0047
H Nitrochrysene/benzanthracene 1 0.016 0.0098 0.005
: Phenanthrene 9 0.025 0.015 0.0077
U Pyrene 6 0.037 0.022 0.011
u " Toxic equivalent emissions
< Source:Study of Hazardous Air Pollutant Emission from Electric Utility Steam Generating Units--Interim Final Report, Volumgss1-3.
Environmental Protection Agency, Office of Air Quality Planning and Standards. Research Triangle Padictdler 1996. PA-453R-96-
(a8
L
7))
=
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Fossl Fuel Electric Power Generation

Seaction V. Pollution Prevention Opportunities

Table 26: Median Emission Factors From Test Report Data, and Total 1990 n]
and 2010 HAP Emissions, Projected With the Emission Factor Program for Organic HAPs Fro
Gas-Fired Units

Gas-Fired Units: Organic HAPs Number of Median Computer Computer
Emission Emission Program: Program: 2010
Factors Factor 1990 Total Total Tons
(Ib/trillion Tons
Btu)
Benzene 1 14 1.8 2.7
Formaldehyde 8 35.5 55 83
Naphthalene 2 0.7 0.66 1
Toluene 2 10 13 19
2-methylnaphthalene 2 0.026 0.025 0.038
Fluoranthene 1 0.0028 0.0034 0.0055
Fluorene 1 0.0026 0.0034 0.0051
1-phenanthrene 2 0.013 0.016 0.024
Pyrene 1 0.0049 0.0061 0.0094

Source: Study of Hazardous Air Pollutant Emission from Electric Utility Steam Generating Units--Interim Final Repor

Volumes 1-3 U.S. Environmental Protection Agency, Office of Air Quality Planning and StandReelearch Triangle

Park, NC. October 1996 EPA-453/R-96-013b.
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V. POLLUTIO N PREVENTION OPPORTUNITIES

The best way to reduce pdlution is to prevert it in the first place. Some
companies have creaively implemented pdlution prevertion techiques bhat
improve efficiency and increase profits while a the same time minimizing
environmertal impacs. This canbe done in many ways, suchas educing
meaterial inputs, re-engineeing proceses to reuse byproducts, improving
managenent pracices,ard enploying sulstitution of toxic chenicak. Some
smaller facilit ies are able to actudly get below regulatory thresholds just by
reducing pdlutant releagsthroughaggessive pollution prevertion padlicies.

The Pdlution Prevertion Act of 1990 etablished a rational pdlicy of
managing wage through source reduction, which mears prewerting the
gereration of wase. ThePollution Prevertion Act alsoestblished as ational
policy a hierarchy of wase managenent optionsfor situaionsinwhich saurce
redudion cannot be implemented feasbly. In the waste management
hierarchy, if saurcereducton is not feasble the rext alternative is recycling
of wases, followed ly erergy recovery, ard wase treatment as a ast
alternative.

In order to ercourage hese appractes, this secton provides loth gereral
ard campary-speciic desciptionsof same pollution prevertion advances hat
have beenimplemented wihin the fossl fuel electic power gereration
indugry. While the list is not exhaugtive, it does provide core information that
can be used asthe starting paint for facilit iesinterested in beginning their own
pollution prevention projects. This section provides summay information
from activities that may be, or are being impemented by this sector. When
possble,information is provided hat givesthe caitext in which the tecmique
canbeused dictively. Please ntethatthe actvities desdbed inthissecton
do not necesarily apply to al facilities that fall within this sector. Facilit y-
specific conditions must be carefully considered wren padlution prevertion
options ae ewaluatd, ard the full impact d the cltange nustexamne fow
eachoption affects ar, land ard waier padlutant releases.

Coalis consderedthe pimary enegy source for powergenesation now and
in the future. Cod is relatively abunant and inexpensve. However,
environmental impactasociated with coal combtien, modg notably,acid
rain, rgresent a cod to theenvironment and huma hedlth. This section
emphasizes technologi&s coalfired electrc powergenestion plants but
includes pollution pevention pacticeghat apply to othefossil f uel electrc
plants asvell. Many of the technologieand pacticesmay be employed in
existing plantsin the epoweing of existing plants and in the degn and
construction of new plants.

V.A Pollution Prevention Technologies in the DOE Clean Coal Technology

Demonstration Program

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Secbr Notebook Project 72 Sepenber 1997




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=
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V.A1l

The DOE is chaged with potecting the Natiors enegy interests. In
recognition ofthe vital ole of coal asa sigainable enayy ource, DOE
vigorously esearches and promotesways to reduce the envonmental
impacts asociated with coal combtisn underthe CleanCoal Technology
Demonstration@CT) Program. Specifc goalsof theCCT Programinclude
(1) inaeasing theefficiency of dectricity produdion and (2) enhanang the
efficient and cos effective ug of U.S. coal eserves while ensiring
achievement of national and environmental goals.

One way in which the CCProgram piogresses towards theg goalsis by
building a potfolio of advancd, coalba®d technology demotration
projects. Includedin the potfolio are technologieghat lesult in improved
efficiency with fewer envionmental corsquences The technologies
demonstated under the CQCT Program include commerally viable
processes, awell as projects whoe commetial viability is gill being
explored. Thes technologiemay be categared ag1) powersystems (2)
environmental cotrol devices and @) clean coal prcesing. Pollution
prevention technologielseing demortsated undethe GCT Program ae
included unér the categoies labeled power systems and ‘tlean coal
processing."Technologies categiazed as'environmentalcontol device$
may not be condered pollution pevention technologieshoweve, they
may enable therecovey of pollutants for subsequent euse/resale in
products.

A brief discussion of emeging power systems and coal prcesing

technologie®eing demortsated undethe GCT Programis providedbelow.

DOE’s CleanCoal Technology Demotnation Program, Program Update
1995 (April 1996) provides a more detailed discussion.

Emerging Technologies

Pollution pevention oppdunitiesin advancedoalfired powersystemsare
realizedby the incea® in ovedll efficiency ofthecombusion (electricity
produced peamount offuel) resulting in the eduction ofenvironmental
pollutants eleasd. Efficiencyof a technology isletemined by the pdion
of enegy in fuel that isconveted into elecicity. Thus, the proces of
combustiorandheattrangersare citical variables In congdering advanced
technologies, one musonsder the envionmentakranger of wagesfrom
one media to anotherUnles the tanger repreentsa moe manageable
form of the waste, there may be little or no environmental gain.

A brief degription of powersystem technologies provided below.While
noneof thetechnologieslexribed ae curently commecially viable, they
maybe in the @iture. Table 27 simmarzesdemongationprojectsfor power
system technologies funded by DOE and participating companies.
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Table 27: Summaries of Clean Coal Technologies Under DOE’s Clean Coal Technology
Demonstration Program

Demonstration: Pressurized Fluidized-Bed Combustion Combined-cycle, Tidd Project-The Ohio Power
Company

Status Completed on the 70 MW scale, future testing on 340 MW scale planned.

Size: 55 MW steam turbine, 15 MW gas turbine

Efficiency: Combustion efficiency of 99.6%. Heat rate efficiency of 33.2 percent

Environmental Benefits: SO, removal of up to 95%. Resulting N@missions of 0.15-0.33Ib/million Btu.

Demonstration: Integrated Gasification Combined-cycle Repowering Project

Status:Currently still in design stage.

Size: 65 MW

Projected Efficiency: Heat efficiency of approximately 43%.

Environmental Benefits: Expected CQreduction, improved efficiency over coal-fired plant with flue gas
desulfurization.

Demonstration: Indirect Fired Cycle-Repowering, Pennsylvania Electric Co. Warren Station, Unit No. 2

Status Currently still in design stage.

Size: 62.4 MW

Projected Heat Rate:9,650 BTU/KWh (31.3% improvement over existing).
Environmental Benefits: Eliminates the need for hot gas cleanup systems.

Demonstration: Coal Diesel Combined-Cycle Project, Arthur D. Little, Inc

Status:Currently in design stage.

Size: 14 MW

Projected Efficiency:Heat efficiency of approximately 48%.

Environmental Benefits: Emissions reductions to levels of 50%-70% below NSPS.

Demonstration: Slagging Combustor, Heavy Clean Coal Project, Alaska Industrial Development and Export
Authority, Golden Valley Electric Association

Status Currently in construction stage.

Size: 50 MW

Projected Efficiency: Projected S@removal of 90%, NQemissions/million BTU emissions of less than 0.()15
Ib/million BTU, particulates of 0.0015 Ib/million BTU.

Environmental Benefits: SO, NQ, , particulates emissions reductions.
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Fluidized-Bed Combustion

Fluidized bed combasn (FBC) technology includesthree demgns
atmospheric, mssurized, and twostage bubbling bed. Although FBC
technology isnot yet widepread intheindudry, it allowsany kind offuel
to be buned while conwlling the emision of SO, without the us ofa flue
gas srubbing devwce. In the BC proces, a ®rbent, such ascrushed
limestone, $ introduced with pulveeed coal in the combtisn chamber
Air forced into the combugion chambe sugpends the cod-limestone
mixture. Sulfur, released from the coal, combines with thesorbent to form
a ©lid wade that isrelatively eay to handle and dms of. The advantage
of FBC technologyis that it ceatesa tubulent envionment conducive to a
high rate of combugion and a highate of sulfur captue and allowsfor
lower opeiting tempeaturesthan conventional boiler Becaus operting
temperatures are below ttieeshold of themally inducedNO, formation,
NO, emisionsare reduced. In addition,the opeating tempeature tendgo
be béow the ash fugon rangefor cod, resulting in less wastes present in
fireside wash waters and less frequent cleaning requirements.

Integrated Gasification Combined-cycle

In the IGCC, coal isconveted into a gasusfuel, puiified, and combugd
in a ga turbine genegtor to produce electcity. The constuentsreact to
produce adel gas Heat fom the exhust gasis recoveed and ued to
generate team, which poduces additional electicity. Gasfication isa
processn whichcoal isintroduced to aeducing atmoghese with oxygenor
air and deam. In somesystems, alimestonesorbent is added to thegasifier
for sulfur removal. The environmental advantages of IGCC include:

*High efficiency

*Removal of nitrogen, sulfur, and paticulates prior to the addition of
combustion air, thereby lowering the volume of gas requiring treatment
*Sulfur inthegasis in theform of hydrogen aulfide, which isremovéble to

a greater extent than $O

*NO, removal of more than 90 percent

*Reduced CQemissions compared to traditional coal-fired boilers.

Currently, gagleanup in GCC requires the gago be cooled;however hot
gascleanup gstemsare being developed that wikmove 999 percentof the
sulfur and esult in a sleable sifur product. The IGCC system iswell
suited br repoweling becausit can ug the exisng geam tubine,electical
generator, and coal-handling facilities in most cases.
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Indirect-Fired Cycle

An indirectfired cyclke opestes such lhat coal or biomass corbusion
products do natomein directcontactwith gasturbine componentdngead,
heatedyasegpassontheshellsideof anair heater On the tubeigle ofthe
air heatercompressedasis heatedandpases through a gasurbine. The
environmentahdvantagés that thiseliminateshe needdr hotgascleanup
sincethecorosve and alasive fuel productsdo not come into dactcontact
with the tubines Heat isrecoveed from airheaterexhausandis used to
produce gam,which powes a ¢eam tubine. In additian, corosve gas
products do not comsto direct contact with the tbine,thereby eliminating
the need for hot gas cleanuplthoughthetechnologyis still in thedesgn
stage, the éiciency isexpected to be 20 pmmt geaterthan that of a
pulverized coal plantFurthemore, SO, reductionsof 90 pecent,aswell as
reduced NQ and particulate emissions, are expected.

Integrated Gasification Fuel Cell

An integratedyasficationfuel cell system conssts of a coal gasier with a
gas cleanupystem,afuelcell, aninverter, and a hea&covey system. Coal
gas, made tlmugh the eaction of steam, oxygen, and limesone, is
introduced to audel cell composd ofan anode and a cathode agspasated
by an ekctolytic layer. The fuel cdl convetts the chencal enegy of the
gas b direct curent electrical enegy and genetes heat and an nvetter

converts diect curent to altemating curent. A heat ecovey system
delivers heat to a bottomisteam cycle dr furthergenestion of electicity.

Pollution pevention igealized by impoved emisionsreduction asociated
with the gas cleanup system and solid waste reduction.

Coal-Fired Diesel

Dieselgenesatorsare modifiedto accept a coal/wateturry asa fuelsource.

Environmental contl systemsare typically ingalled to emove NQ, SO,,

and paticulates The advantage @ coalfired diesl systemis that it iswell

suited to mall geneators (below50 megawat)s In addition,t is esimated
to result in emisions reduction of 50 pecent below New Soge

Performance Standds Similally, coal-oil mixture technology caneplace
up to 50 perent offuel oil with pulverzed coal ér bumingin conventional
oil or gas burners.

Slagging Combustor

In a dagging combusr, coal is bumed at vey high combuson
temperatures outdethefurnacecavity,and combuson gases pasinto the
boiler, where heat exchange takpkce. In a conventional boilethe ash
enters the boileand collect®n boiler tubes thusdeceasng the eficiency
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V.A.2

of heat exchange. Alternaively, the hgh tempermture of the shgging
combustor cawes as to form dag, which is collected in cyclones The
advantage ofthe $agging combusr is that it preventsa los in heat
exchangefficiency that would occdrom a$ accumulation ohoilertubes

Coal Processing for Clean Fuels

Pollution pevention entailsemoval of the pollutantsfrom coal in the
precombustiontage.Thisis accomplifiedthrough coal cleaningyhereby

pollutants ae removed without alteng the slid gate ofthe coal,or by

conversionsdasfication orliquefaction) which represent tangormations
in the state of the coal.

Coal Cleaning

Most coalcleanng occus at the nmouth of themine. The ckanng method
depend®n the g&e ofthe coal piecesTypically, coal iscleaned byulsng
currents of waterthrough a bed otoal in a jig to gparate the impuities
from the coal.Coal cleaninganbeachievedhroughphyscal, biological,
or chemi@ means Physcal cleaning isthe mos common method and
involves the gparation of coals to obtain coalsvith lowerash content. A
lower a$ content helpsn meeting paticulate emisions sandads and
results in lover operting and maintenance desasociated with als
handling. Coal cleanhg can ao rduce he race netal conent thus
reducing tacemetal content in &&s Furthemore, cleaning ieffective in
removingsulfur from coal. Thisis sulfur that may othevise end umsSO,
emissions. Ther is a tradeof between glfur reduction and engy
recovery® It should be notedhowever thatareductionin enegy recovey
is associated with sulfur removal.

A study cited in a eport written by the Viginia Depamment of
Environmental Quaty compaed two FBC conceptual plant degsusng
mine-run od versus washed cod. The washed cod facility reduced SO,
emissions by ma&than50 percentonthebags of equivalent heat input and
sulfur removal. The NQ, emisionsfrom the waked coal a about one-
third lower in comparison to mine-run coal based on equivalent heat input.
In addition the washed coal &cility was physcally smaller, had lower
installation cots, required les orage aea Pr limedoneandadh, used les
water, and generated less high-volume wastes.
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Coal Gasification

Gasificationis the poces of conveting coal to a gamusfuel—coal gas-
followed by chemical cleaning.Coal gashasthe bendt of buming as
cleanly as natural gag.he process entails coal gas reactétt s,eamand
anoxidant in a educing atmoghee. If air is the oxidanta low-BTU gas
results; if oxygen is the oxidant, a medium-BTU gas results.

Mild Gasification

In mild gasification, cod is heated in a oxygen-free reactor which pooduces
gaseous,did, and liquid poducts The envionment in theeactordrives
off the condensed, volatile hydroarbonsand leaves behind carbon. The
benefit ofmild gasfication isthat it poducesnultiple fuelsand edsocks
using medium temperature treatment of coal.

Coal Liquefaction

Hydrogenadded to coal inelagsthe tuel’s ratio of hydrogen tocabonto
a level gmilar to tha of peroleumbased fuds. Coprocessing is a
liquefactionproces, wherby heavy petleum esiduecombinedwith coal
produces liquid fuel. The liquidscan be cleaned siilfur andash prior to
use as adeland havéigherthemal efficiencies(60-70 pecent range), high
product yield, and potentially marketable byproducts, such as gasoline.

V.B Other Pollution Prevention Technologies
Cogeneration

Cogeneration ishe poduction ofelecticity and heatrbom asingle power
plant unit. Becaus of the heat @covey agect, cogeneation itelf is a
pollution prevention &rategy. In cogeneation, heathatwould othewise be
releasedrbm a $eam tubine,gasturbine,or diesl enginds recaptued and
used to heat buildings otherindudrial proceses or to geneete additional
electricty. In fact, wherasthe typical eficiency at a dssil fuel electic
plant isaround 33 to 38 peent,cogeneators can obtain up to 8(ercent
efficiency becausof the heatecaptued. The heatecoveed comesnainly
from the flue gase¥.

Cogeneration plantsere originally indudrial applications They ae dill

used pimaiily to provide powerfor indudries hotels universities, etc, yet

they ae increasngly being deggned brlargercapacitieandare competing

with utilities for power productionCogeneration plants may be owned by
an industrial company, supplying its own power, or they may be owned by
small entepreneutial companies Besidessze requirements factos such as
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type of fuel to bun, method=f recaptumg heat,andcontrol of emisions
should be considered when evaluating cogeneration as a power source.

DOE’s Office ofIndugrial TechnologyOIT) hassevera projectsundeway
to promotecogenestion, which isa commetially available technologyt-or
exampleOIT teamedup with Riegel Textile Corporation to degn andes
an innovativet.3 MW high-back{pressure seam cogenetion s/stem usng

amodified coalfired boiler. The tubine exhaus(225 psgy at 570degees
Fahrenheit)s hotenougho be ugd for proces heating and can aldveused
to drive an existing low-pressure turbineto generate additiond electricity.

In 1994, 17 such systems were in operatfon.

Repowering

Repowerings away in which powe generation facilitie s can improve and
increase both the pduction ancefficiencyof standad themal geneating
facilities. Repowering options include expandiagnit's szeor changing
the type orquality of the fuel ugd. In mog ca®s it involvespatial or
completereplacement othe seam sipply gystem andusually amore or less
complete etention,refurbishment,and euse oftheturbine/genestor. Many
of the technologies listed above are appropriate for repowering.

Fuel Cells

Natural gaduel cell NGFC) enemgy systemsimprove gasutilization and
efficiency. Like batteres fuel cells are basd on the pinciples of
electrochemistry, except that they come el to maintain the chemical
reaction. The mos common electichemicateactionin afuelcell isthat of
hydrogernwith oxygen. The oxygen isisually derved from the airandthe
hydrogen isusually obtained byteamreformingfossi fuel. Natual gasis
themod common tiel; howeverotherfuelscan baised:peakedshavedyas
air-stabilized gas from local production swsHandfills, propane, or other
fuels with high methane conterituel Gils, being elecmchemicalare moe
efficient than combusion systems. In addition, emissionsare reduaed from
typical gassystemsbecausthere is no combuson of fossil fuel. Although
many el cellsare beingreseached,developedand demortsated aound
the wotd, only one gstem iscommecially available at thisime. Itisa 200
kW phosphoric acid fuel cell systeth.

Because emssonsare reduced State and local agjualityregulating agencies
havebegun to gant and/oiconsder exemptiongromair quality pemitting
requirements. For example,after extensve emisions teging, the South
Coast AirQuality Management Disict hasgrantedNGFC s exemption in
the Los Angelesarea. Exemptionshave ato been ganted by the Santa
Barbara Air Quality ManagementDidtrict, the Bay Area Air Quality
Management Disict,andtheStateof Massachugtts Thee exemptionsay
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createeconomidncentivedo ingall NGFCsystemsto avoidpemitting fees
and violation fnes or to take advantage @misionscredits A Fedesd
incentive pogram is being managed byhe DOE Morgantown HEBemgy
Technology Center to reduce the cost of the fuel cell by $1,000 pét kw.

Additional information on thigechnologymay be obtained fom the Noth
AmericanFuel Gl Owner Group NAFCOG), an independentsers group
comprised of owners and operators of NGFCs.

V.C Other Pollution Prevention and Waste Minimization Opportunities

In addition to the technologiekscussed previousy, severa otherpollution

prevention methodsan be employedSome ofthe methodsire common
solutionsapplicableto a wide ange offacilities othess are moe tailored to

site-specific guations Some otthe methodsare relatively smple, whereas
others equire more technological moditations This section ircludesnot
only physcal taks, but management arnichiningstepsthat foger pollution
prevention.

V.C.1 Process or Equipment Modification Options
Fuel Sources

As discussed underthe GCT Program, the initial fuel ource may be
examined asa potential pbution prevention oppdunity. Clean coal
technologiesamove the pollutantprior to the majoproceses of electical
generation.But on a cas-by-ca® bass, one can ats congder theoption of
usingfuelsthat ae natually lower in pollutants Low-sulfur coalsproduce
less ®, emissons, and here is less polution assocted wih coal pile
runoff. However, atradeoff existsin tha mog low-sulfur cod in theUnited
States islow rank” (i.e., it hasa higheragh and moiture content) Seved
operational dificultiessem from switching from highfank to low+ank coal.
Nonethelesgprocessindechniguego improve the BU and emovesulfur
from low-rank @ds are bang developed. For example, SynGd (Western
Energy @mpany)is a technology thgproduces a fuel with a 05 percent
sulfur contentamoigure contentof greaterthan 5 pecent, a heating value
of 11,800 Btu per pound, and ash content of approximately 9 percent.

Another elated technology that hieernreseachedextensvely is cofiring

usingrefuse delivedfuel (RDF) pelletsand coal in poweplants In 1992,

DOE’s OIT, in coopeation with sveral organizationsopested a power
plantwith a mixture of coal and up to 25 peent FDF pellets The poject
found tha the mixture resulted in reduced acid gas emissons The CAA

amendments 01990 allowthe combugion of up to 30 pezent municipal
solid wase in coalplants. The results of this project ae facilitating

commercialization of the co-combustion technology.
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Cooling Water

Coolingwateris used in $¢eam tubine electic powerplantsandis circulated
through the conderes to condens the seam let after the geneation of
electricity. Theresulting condenatecan then be pumped back into the high-
pressure boilerCooling systemsmay be oncehrough,where cooling water
is dihamgedinto a eceiving wateibody afer use, or recirculating, which
involves the usof coolingtowers, lakes or ponds Scaling ofheat exchange
equipment and piping ocaufrom cooling vater contact andaducesthe
efficiencyof the equipmentTo prevent saling,chemical additivesuch as
polyphosphates, pgeder, phophates and polyagylates are added to
cooling water In the pas cooling towertreatment chemicalsontained
hexavalent clomium. Recentegulationshave estricted the us ofchrome-
based teatment to educe the a®ciated public health and eneitmental
impacts. As a result, industry has switched to nonchrome teatment
chemicals.

Corrosion, bgeredthroughaeition of cooling waterin cooling towes, is
another poblem. A numberof different chemicalsuch aszinc, molybdate,
silicate, polyphophate, atomatic azole, caboxylate, and ®metimes
chromde are added to cooling watdor coroson contol. Fouling and
biological gowth ae commonly contlled thiough the adition of polyeger,
phosphates, polyacrylates, non-oxidizing biocides, chlorine, and bromine.

Pollution pevention opptdunities for cooling wateraddes minimizing
chemical additiveand conerving water Table 28 pesntsa few gened
pollution prevention ecommendatiorfer reducing cooling toweemisions

Firstandforemost, dacility can deermine the optimum ¢emicals for the
prevention ofbiologic gowth and camson. In gened, chlorinated
biocides age les toxic than bominated biocidesand polyphashate and
organophosphate inhibiteare lesstoxic than chomate caroson inhibitors.
Another posible meanso reduce the neeaf chemical additiveBr contiol
of scaling is magnetic water conditioning.

Widespread attention hdscusd on ozonereatment in lieu of common
biocide ue. Ozone actsto rupture bacteil cells through oxidation.
Reductias in scaling, biofouling, and oveall toxics may be ealized fom
ozone.lt hasbeen accesful mainly in oncethrough cooling watesystems

for power plants Drawbacks in theuse of ozonetreatment include(1) the
potential for corrosion in cooling towers, unless careful dosing is practiced
to maintainthe oxidation-reduction potentiabie and 2) ozonetreatments
have beent®wn to exhibit apid fouling on hightempeature surfacessuch

as would befoundin recirculating systems. In addition, health and sfety
issues associated with worker exposure to ozone must be considered.
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Fossl Fuel Electric Power Generation Seaction V. Pollution Prevention Opportunities

Table 28: Pollution Prevention Opportunities for Reducing Cooling Tower Emissions ||

Pretreat makeup water. Pretreating the makeup water to cooling towers reduces the chemical treatme“t
requirements for scale and corrosion control and can increase the number of times cooling water may [pe
recycled before blowdown.

Use inert construction materials Polyethylene, titanium, and stainless steel are relatively nonreactive
compared to carbon steel and require lesser quantities of scale and corrosion inhibitors.

Install automatic bleed/feed controllers and bypass feeder®By installing this equipmenbn the cooling
towers, facilities have reduced volumes of cooling tower chemicals, as well as energy costs, labor, and water.

Recirculate the cooling water When possible, cooling tower water should be recirculated instead of cy{lling
once-through the system.

Use chlorinated biocides Facilities can use chlorinated biocides instead of brominated biocides to reduge the
toxicity of biocides.

Sources:Fact Sheet: Eliminating Hexavalent Chromium from Cooling Tow&ity of Los Angeles Board of
Public Works, Hazardous and Toxic Materials Offit¢ndated;Fact Sheet:Water and Chemicals Reductio
for Cooling Towers North Carolina Department of Environmental Health and Natural Resources, Pollutipn
Prevention ProgramMay 1987;Pollution Prevention/Environmental Impact Reduction Checklist for Coal

Fired Power Plants U.S. Environmental Protection Agency, Office of Federal Activities. Undated.

Fireside Washes

In the combusson of fossil fuels productsof incomplete combui®n will rise
with gasand collect on boiletubesand heat &nger units Firesde wases
consist pimatrily of bottomash anddamagedefractory brick, which may be
contaminated with heavy metdtem the ak. Asthebuildup incea®s the
heat exchange e€iencydeceags Perodically,the buildup isemoved by
applying a brge voume of water to the boler surfaces. The wa$ water
contains tacemetalgnickel,chromium,iron,vanadiumand zinc)calcium,
sodium, chloides nitrates sulfates and oganicscontained in sspended
soot. The resulting wage is a wetash sludge. This dudge may be co-
manageddr disposal with large volume combui®n wage fly ah, bottom
ash, FGD kidge)or managedeparately with otherow-volumewagesand
treated through phygal or chemical pecipitation, as well as pond
evaporation.

Soot blowes use sgeam, ar, or waer to dean fireside fouled heat trander
surfaces.The emoved sot and as deposs are eitherreintroduced into the
combusion proces, redeposted for easer removal, or captued by
particulate contl equipment.Sonic honsgeneste sund waveshat caus
the heat trander surface to vibate and di®dge sot and as. Manual
cleaning includes brushing, sweeping, and vacuuming.
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Fossl Fuel Electric Power Generation Seaction V. Pollution Prevention Opportunities

Abrasive cleaningnethodgemove contaminantsy blasing a compound at
the sibdrate.Typical blaging compoundsire sand, walnut $iells or cabon
dioxide pelletsThe abasive cleaning technologydld ischangingapidly.
New materals that may emove ot and ash without damaging the boiler
tubes and efractoly include plasc beads sodium bicabonate, and,
potentially, liquid CQ.

Table29 provides sme examplesf pollution pevention oppdunitiesfor
fireside washes.

Table 29: Pollution Prevention Options for Fireside Washes

Options

Comments

Use cleaner fuels

widespread useCleaner burning fuel oils and coals are availab

Natural gas is the cleanest burning fossil fuel, but availability lifnits
but may be cost-prohibitive.

Use alternative cleanin

g methods Soot blowers and sonic horns may be used to reduce the need|for
washing. Dry ash has higher potential for reug&brasives may b
used but add to waste created.

Vanadium recovery from fuel oil ash may be feasil@I®al ash ca
be used as a substitute for cement in concrete or as structural

Recycle or reuse fireside wastes Lime sludge from treatment may be sold to copper smelters.
ill.

Source: Industrial Pollution PreventiorHandbook Freeman, Harry M., edMcGraw Hill, Inc. 1995.

Boiler Chemical Cleaning Wastes

Thepurpogof boiler cleaning isto renovescalefrom theingde (water side)
of boilertubes The wase geneated containspent cleaningdutionandthe
scaling componentgopper iron, zinc, nickel, magnesim, and chomium.
Certain cleaning agentarget cetain typesof boilersanddepod#s. Boiler
cleaningwagewates maybe difficult to treat andjn somecass fall under
thejurisdiction ofthe Resowe Conseration and RecovgrAct (RCRA) as
a hazardous waste.

One way to minimize the volume bbiler cleaningvadesisto optimize the
cleaning fequency. Specific pacticesthat help to optimize cleaning
frequency include:

*Maintaining records of operations

*Conducting biweekly chemical analgso defne nomal cycle chemisy
«Sampling tubes annually

*Determining the location and/diype of depo#is through ultaonic
imaging, themocouplesremovable tessrips and fberscopic ingpections
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Controlling the chemisy of the boilerfeed watelis a sgnificant way to
control the ate of scaling. Geneadlly, boiler wateris treated though ine
filtration, chemical treatment, reverse ogmoss, and/or ion &change to
remove mineals Othercongituentsin the boilewatertargeted 6r removal
may include oxygen and carbon dioxide.

While mog utilities use hydazine ananorpholinein thechemical teatment
of boiler feed water an elevated oxygen eatmentproces has been
demonstrated thatesults in the accumulaon of a finergrained, more

unified, magnetite layethat necestatesless frequent cleaning.To create
this condition,oxygen orhydrogen peoxideis added to condente at a pH
of 7 to 75, oxygen and ammonia @radded at a pH & to 85, and

ammonia is added at a pH ®br greater, until anmoniaconcentraiions of

250 parts per billion are reached.

The boilercleaning fequency may be deeagd byreducingtheamount of
oxygen enteng the boiledue to leak# the ystem. Leakscan be caected
through ingpection and replacement ofsealson ¢eam cycle components
Maintenanceschedulesand monitoimg techniqueare efective pacticesn
preventing leaksFurthemore, maintaininghigh quality peformance othe
oxygen deaerators will also help to prevent oxygen ingress.

Another efective pollution pevention technique tetemining the @timum
frequency oboilercleanouts Utilities should clean the boilebagd on the
actual depasthicknes ingead ofaccoding to a pedetemined shedule.
According to a grvey peformed by EPRI, one Glifornia utility monitors
both ale thicknes and compasion by meansof small, retrievable tet
strips placed ingle the boiler Ba unitboilersarenow cleaned about once
every 72 monthand cycling unitare cleanednceevely 48 months Other
California utilities report cleaning <hedules as often a once every 24
months®*

On-line cleaning involvesboiler cleaning while the boileremains in

operation.This can bedoneby injection ofa ©dium polyaciylate additive
into the boilerfeedwateto a concentationof 400 mg/L The moscritical

outer lyer of magnditeisremovel, but an inne layer remains. Thismethod

requires les cleaning time than aditional boiler cleaning, uses les

hazardous chemicalend esults in a moe eadly handled wate. The
drawbacks obn4ine cleaning includehe risk of contaminating thetsam
turbine, les depogs removed,and potentially poocopperemoval. Cos

savings asciated with the wes of this technology at 300MW unit have
been estimated to be $25,000 to $30,000 per‘ear.

Sodium lhcambonateba®d blas media can be sl in asociation with
specifically degyned delivey syssemsto meet awide range of cleaning
needs, including genarfacility maintenancegg., floor cleaning,paint

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Secbr Notebook Project 84 Sepenber 1997




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Fossl Fuel Electric Power Generation Seaction V. Pollution Prevention Opportunities

Fly Ash

stripping and boilertube cleaing). Sodium bicabonate blasng is
becoming increasingly common in the electric utility induétry.

In areaswhere watercods are high,utilities may choos to euse theirboiler
chemical cleaning wéswater as makeup for cooling towes, fly ah
scrubbers, oflue g& desulfurization ystems* Also, depending on the
composition ofthechemicaktleaningdudge it may be economicallyefsble
to recycle the laidge br its metal content. Arizona Hectic Power
Coopedtive (AEPCO), Incorporated, for example, uses this cleaning
material, etherthan fice potentially expeng digposal coss. TheEPA, the
Arizona Depammentof Environmental Qualitythe Glif ornia Depamment
of Toxic Subsances Control, and the Occupational 3§ and Health
Administrationappiovedtheuse ofby productfrom chemicatleaningrom
AEPCO'’s boiles. AEPQO =lIs the byproduct to Padic Gas& Electic
Companyfor hydrogensulfidegasabatement at it6&ey®rs PowerPlant,a
geothermal power generation facilffy.

Table 30 liss pollution pevention oppdunitiesfor boiler cleaning wates

Fly ash is typicdly collected in the flue of the combugion unit and

transported to a cematizedcontainmenareafor treatment andsrage. Both

wet a$ trangort and dy collection aecommonlypracticed. Some &cilities

use wetash, creaing a slirry as the nmechansm for transpot. The

disadvantage ofvet a& trangotrt is that it inceagsthe wlume ofthe ab

waste andt mud eventuallybe separatedout and teated.In contest, a diy

process contil electodatic precipitatoravoidsthe adled volume due to
water and allowshe collection ofa diy product br recycling and/or
beneficial reuse.

Chemical Substitutions

Several poces modificationsdesribed previousy have equired materal
substitution(e.g., switchingfuelg. However materal subgitutionsare not
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Fossl Fuel Electric Power Generation Seaction V. Pollution Prevention Opportunities

Table 30: Pollution Prevention Options for Boiler Cleaning Wastes
Options Comments
Improve boiler water supply Regenerate ion exchange resins prompihgtall reverse osmosis
equipment ahead of ion exchange systems to reduce mineral
loading and reduce regeneration frequency.
Control boiler water chemistry Use hydrazine to control dissolved oxygen and morpholine to
control carbon dioxide.
Reduce contaminant ingress Improve equipment seals to prevent air and cooling water leakl into
the boiler.
Base cleaning on fouling Use coupons to measure scale buildup and schedule cleaning
accordingly.
Use on-line cleaning Sodium polyacrylate injection may be used to remove depositd
without having to shut down boileFurther research required.

Reuse wastewater

Wastewater may be used for cooling tower makeup or as feed"Jater

Reuse lime sludge

Sludges from lime treatment of chemical cleaning wastes may

to ash scrubbers and flue gas desulfurization uitsne
e
sold to copper smelters for reuse.

Control HS

pretreatment and/or segregation may be required.
Ethylenediamine-tetraacetic acid (EDTA)-based cleaning procgsses
can produce Fe-EDTA, which is an effective chelating agent f

H,S control.

Source: Adapted fronindustrial Pollution Prevention Handbookreeman, Harry M., ed. McGraw Hill, Inc. 1995. "

V.C.2

limited to major processes. Soméimes, toxic chemicals are usd
unnecesaily on a widescale bass for a varety of opestions and
maintenance activitieg.g., cleaning,lubrication). By subdituting les
toxic chemicalsa facility can avoid unnecsay risksasociatedwith worker
exposure anthepotential br releag into the envionment. The first gep in
detemining the viability of materal subditutions is to inventoy the
chemicals usd at theige. The chemical cabe evaluated asto its hazad
potential, itsnecesity, and posible altenatives For exampe, San Diego
Gas andElectic Companydetermined seval different solvensonste could
be replaced by just a few different solvenBy eliminating the wide array
of snlvents thecompany isnow aleto indall a solvent recovery unit, which
will reduce the amount of solvent waste.

Inventory Managenent and Preventative Maintenance for Wage
Minimization

Fossil Lel electic powergeneetionfacilities like many indugial facilities,
use solvents and otherchemicalsfor eveyday opegtions Everyday
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operations include p& wasing, lubricating, gened cleaning, and
degreasig application duing plant and equipment maintenance activities
Often, hemical wastesgenerated by these opeaationsare made up of out-of-
date, necesry, off-specification, andspilled or danaged chemical produds.
Actual coss for materals used incude not only the cos of the oiginal
product, but ko the cods of digposl. Inventory management and
preventative maintenancesawvayshe facilitiescandecea® the amounts
of chemical wastes generated in a cost-effective manner.

There ae two categories of inventory management induding inventory

control and mateal contol. Inventoy contol includegechniqueso reduce
inventory $ze, reduce toxicand/or hazadouschemical us, and inceag

current inventoy tumover. Matenal control includesthe popersorage and
safer tanderof materals Propermateral contol will ensure that mateials

are ugd eficiently to educewaste and pesrve the ability to ecycle the
wastes.

Corrective and mventative maintenance cagduce waste geneation. A
well run preventative maintenance qgram will srve t© identify the
potential for releases and crect problems bebre material is lost andbr
consicered a waste. New orupdated equipment caneuploces materals
more eficiently, producing less waste. Table 31 povides examplesof
inventory maagement and preventdive mantenance waste minimization
techniques that can beadgsatfossil fuel electic powergenestion facilities

V.C.3 Potential Waste Segregation and Separation Options

Fossil Lel electic powemgenestionfacilitiescan educe theimwade digposal
costs by cafully segregating theinwade dreams In paticular, facilities
should sgregae RCRA nonhaardous wades from hazadous wages to
reduce the quantity afage thatmug be dispoedof asa hazadouswage.
For example, facilitie s should segregate used oil from degreasing olvents
because uncontaminated used oil can be recycled or fethettoiler asa
supplementalfel. Oil contaminated witpolychlorinatedbiphenylgPCBs)
should be agregated fom otherused oils Absorbent maerial that isnot
fully saturated with oils etc, should be ®red sparately from sturated
material ® that it can beeused. Recycling companiegypically dfer a
higherpricefor segregatedecyclablege.g., clean ofice paperscrap metal)
than mixed waste streams.
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Table 31: Inventory Management and Preventative Maintenance Waste Minimization
Opportunities

Inventory Management

Inventory Control

*Purchase only the quantity of material needed for the job or a set period of time

«Evaluate set expiration date on materials, especially for stable compounds, to determine if they could be extended.
«Search the inventory at other company sites for available stock before ordering additional material

«Purchase material in the proper quantity and the proper containetfdengie quantities are needed, purchase in blflithe material has §
short shelf-life or small quantities are needed, purchase in small containers

«If surplus inventories exist, use excess material before new material are ordered

«Contact supplier to determine if surplus materials can be retuthedt, identify other potential users or markets
«Evaluate whether alternative, non-hazardous substitutes prior to purchase and checked for acceptance at the facility.

Material Control

*Reduce material loss through improved process operation, increased maintenance and employee training to identify seurces of |ps
+Handle and manage wastes to allow recycling.

Maintenance Programs

Operational and Maintenance Procedures

*Reduce raw material and product loss due to leaks, spills, and off-specification products

«Develop employee training procedures on waste reduction

«Evaluation the need for operational steps and eliminate practices that are unnecessary

«Collect spilled or leaked material for re-use whenever possible

«Consolidate like chemicals and segregate wastes to reduce the number of different waste streams and increase recoverability.

Preventive Maintenance Programs

*Perform maintenance cost tracking
+Perform scheduled preventive maintenance and monitoring
+Monitor closely "Problem" equipment or processes that are known to generate hazardous waste (e.g., past spills).

Source: Adapted from "ComEd Operation and Maintenance Manual" and "Pollution Prevention Success" Fa®Sledetsl From Hdon
Electric Institute.July 1997.

V.C.A4 RecyclingOptions

With the exception otooling waterand usd oil, fly ah repreentsthe
greatest was component atoksil fuel plants For this reason, recycling
options br fly ash preent a ggnificantoppotunity for pollution prevention.
Typical ugsinclude incoporating 1y as into congruction materals such
as aphalt orcement.However new ugsare being bund evey day. Table
32 ligs existing and potetial marketable usesfor fly ash. Moreinformation
about the ppduction andise of fly ash and othecoal combuson materals
can be obtained from the American Coal Ash Associdfion.
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Table 32: Current and Potential Uses for Fly Ash

Current Uses for Fly Ash

Flowable fill

Soil stabilization

Lightweight aggregate building material
Roofing materials

Roofing granules

Plastics, paint

Filter cloth precoat for sludge dewatering
Pipe bedding

Structural fills

Concrete and block Portland cement
Mine reclamation

Agricultural enhancement

Road paving: as a sub-base or fill material under a paved road

Potential Uses for Fly Ash

Ingredient of golf ball coverings

Flue gas reactants

An additive to sewage sludge for use as a soil conditioner

An alkali reactivity minimizer in concrete aggregate

The footprint of a structure, a paved parking lot, sidewalk, walkway, or similar structure

The Gxrolina Powerand Light (CP&L) is succesful in slling 80 to 100
percenof thefly ah geneated at thee coalfired powerplants TheCP&L

estimates capital ctssto be $1 to $2/torof fly ash and opeation and
maintenance ctsto be $3o $4/tonof fly ah. The ab sAlesrevenueshave
resulted in educed disposal coss. Duke Powerhasexperenced snilar
successDuke Powerhassold more than230000tonsof fly ash and 65400
tons ofbottom ahk for us in concete pioduction. Othermarketsfor thefly
ash inclued plagic manufctuing and aghalt poduction. In addition,
Duke Powerdonated 3@O0 tonsof bottom ak to the State oNorth
Carolina to use as a base in road construction.

It should be noted that asfor fly ash vary greatly accading to maket
conditions and angortation coss. In addition,for mog uses the ak mug
have a low cdron contentHowever available commeral technologiesan
separate the ash into carbon-rich and carbon-poor fractions.

Pollution pevention asociated with bder blowdown wasdiscussed
previously; however boiler blowdown watemay potentially beecycled
and ued asmakeup to cooling towewaters and fasing blowdown to
generate additionateam. Thisis accomplited though the egenestion of
demineralizer waters.
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Fossl Fuel Electric Power Generation Seaction V. Pollution Prevention Opportunities

V.C.5

Sulfur isproduced through thecleaning offudsand oresandtheuse of clean
scrubbers.Recycling options include the following:

 Substituting alfur for Poitland cement and watér act as binding agent
to produce a durable, acid-resistant concrete

*Usingsulfurin protective coating® improve thaesi stanceof conventional
building materalsto chemical and othetresses; fabric can be impegnated
with sulfur and additive matéalsto produce fexible orrigid lining materals
*Using sulfur asan aphalt extendeor asan aphaltreplacemento totally
eliminate the need for asphalt.

The FGD unitscan poduce slfur, sulfuric acid, gypsim, or some non-
saleablesludgematerial. SelectFGD unitscan poduce sleable mateals,
as indicated in the following examples:

*Gypsum can be pocesed into a quality gypsm grade br resae to wall
board producers or sold for use in cement manufacturing.

*Sodium sulfate and sulfuric acid can be produced for resale.

*An electon beam gubbing ystem can be el to poduce ammonium
sulfate and ammonium nitrate for sale as a fertilizer supplement.

* A pozolanic stabilization reaction proess can beimplemented wheelime-
based reagent is added to @ubberdudge andliy as to ceate a minal
product sitable for roadway base course. (Pozzolans are sliceous or
siliceoudaluminousmaterals that, when mixed with lime and wateform
cementitious compounds.)

Facility Maintenance Wastes

In addition to the waesasociated with the powgproduction opeations,
fossil fuel electrc powergenestion facilities alo geneate wases from
support opeations, such asfacility and equipment maintenancgorage
areas, @mngortation, and ofices Pollution pevention techniquesan
greatly reduce many of these waste streams for relatively little cost.

Table 33 highlightseveral basc pollution pevention option$or equipment
andfacility maintenanceAll of the optionsnvolve the us of commecially

available equipment that &ready in widegread us. In addition to the
options desribed in Table 33,commorpollutionpreventioroptionsinclude:

sEstablishing preventive maintenance programs for equipment
*Testing fluids prior to changing them

sPurchasing equipment to enablecycling of antifreeze, solvents and
oil/water mixtures

*Purchasing longer lasting/reusable absorbent materials and rags
sLaundering rags offsite instead of disposing of them
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*Using $eam cleaning equipment svdium bicabonateblast systemsfor
general facility cleaning

*Purchasing electric-powered vehicles for onsite use

*Upgrading bulk storage equipment and spill prevention practices
sImproving ill contanment equipment and equipment for tranderring
fluids

*Using low-or noVOC paintsfor facility maintenancandrestricting color
choices

*Recycling ofice papercamdboad, plastics, scrap metals, wood pioducts
etc.

*Purchasing products with recycled content

*Finding aternaives breplace ozone degpliing substnces é.g., refrigerants,
fire suppression, degreasers)

sPracticing integaited pesmanagement teeduce the use of pegicidesin
grounds maintenance operations

*Using less toxic products for custodial operations.
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Fossl Fuel Electric Power Generation

Seaction V. Pollution Prevention Opportunities

Table 33: Pollution Prevention Opportunities For Facility Maintenance Wastes

Options

Comments

Rotating Equipment Maintenance

Use high quality fluids

While costing more initially, high quality fluids may last twice af
long in service.

Routinely monitor fluid condition

Waste fluid generation can be reduced by switching to a
replacement schedule based on fluid conditibow-cost testing
services can provide detailed information.

Use nonleak equipment

Use dry disconnect hose couplings, self sealing lock nuts, and
elastomeric flange gaskets to reduce oil leak&gnned or
magnetically driven pumps, bellow valves, and bellow flanges fare
also effective.

Clean and recycle dirty fluids

devices.More complex systems may use centrifugation or vacjlum

Dirty fluids may be cleaned for extended use by small filtratio
distillation. r»

Use waste oils as boiler fuel

This depends on boiler size, PCB content, and halogen conterjt of
the waste oil.Would not apply to synthetic hydraulic fluids.

Facility Maintenance "

Eliminate use of hazardous materials

Major accomplishments have been made in this area, includin
eliminating the use of PCBs, asbestos insulation, chromium-bgsed
cooling water treatment chemicals, and leaded paints.

Replace tricarboxylic acid (TCA) and
chlorofluorocarbons (CFCs) with non-
ODS cleaners

Petroleum distillate and D-limonene blends are effective cleanuars
for electrical equipmentDetergents are good for general purpofe
cleaning but must be kept out of yard drains and oil water
separators.

Use high transfer efficiency painting
equipment

Brushes, rollers, and hand mitts are very efficient but labor-
intensive. Airless spray is common for field use since a sourcelpf
clean, dry air is not required.

Use an enclosed cleaning station

Several air districts mandate the use of enclosed gun cleanergland
prohibit the spraying of cleanup solvent into the air.

Avoid the removal of leaded paint

Removal of lead-based paint should only be performed when the
paint fails to provide adequate protectidgise wet blasting or

vacuum collective devices to prevent the generation of leaded|jpaint
dust.

Source: Industrial Pollution Prevention HandboolEereeman, Harry M., edMcGraw-Hill, Inc. 1995. "
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V.C.6

Storm Water Management Practices

An importantpollutionpreventionconsderation at bssil fuel electrc power
generation plants is the management of run@fsal pile runoff is pehaps
the mossgnificant. Coal pile runoff resultsfrom precipitation coming into
contact with coalterage piles The moseffective way to eliminate coal pile
runoff is to gore cod indoors In many ingances, thisis not feasible, at
which point, pollution pevention tuns to managing unoff. A facility’ s
storm waterpollution pevention plantsould addess sorm watercontiols
(e.g., dkes, levies) and the potential for reuse of sorm water. Coal-handling
areas alsrepreent potential br coal pollutantso contaminateterm water
Table 34 lists prectices tha can prevent pollutants in cod from
contaminating storm water.

Table 34: Common Pollution Prevention Practices for Managing Runoff at

Coal Storage and Handling Areas’ ||

«Consider rail transport of coal over barge transport, because the potential impacts to water are lesened.
+Cover coal off-loading areas, crushers, screens, and conveyors to reduce dust emissions.

+Cover coal storage piles or store in silos to prevent contact with precipitation and to minimize dust
*Spray coal piles with anionic detergeni&his will reduce the acidic content of the pile by reducing

bacterial oxidation of sulfide minerals.

«Configure a storm water collection system based on slopes, collection ditches, diversions and storjge,
and treatment ponds.

«If settling ponds exist, consider recycling the dredgings.

Someof thepracticedisted in the table arapplicable tolf as gorage and
handling aeas aswell ascoal pilerunoff. Forexamplejf dry as trangornt

is employed, covers will prevent dug and contact with precipitation. Othe

areas ofconcen with respect to sorm waterpollution prevention include
fuel and chemical handling antbsageareaswhere thee is potential br

spills. Table 35 povidessome ecommended prcticesthat apply to thes
areas.deally,the® practicesshould beaddessed in afacility’ s storm water
pollution prevention plan.
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Fossl Fuel Electric Power Generation

Seaction V. Pollution Prevention Opportunities

Table 35: Storm Water Pollution Prevention Opportunities at
Fossil Fuel Electric Power Generation Facilities

Areas of Concern

Storm Water Pollution Prevention Opportunities

Fuel Oil Unloading Areas

+Use containment curbs to contain spills

+Station personnel familiar with spill prevention and response
procedures at areas during deliveries to ensure quick respons
leaks or spills

*Use spill and overflow protection technologies

for

Chemical Unloading/Loading Areas

+Use containment curbs to contain spills

«Cover area

+Station personnel familiar with spill prevention and response
procedures at areas during deliveries to ensure quick respons
leaks or spills

for

Miscellaneous Loading/Unloading Ared

seUse grading, berming, and curbing to minimize runon
«Locate equipment and vehicles so leaks can be controlled in
existing containment and flow diversion system

«Cover area

Liquid Storage Tanks

*Use dry cleanup methods
+Use containment curbs to contain spills
*Use spill and overflow protection technologies

Large Bulk Fuel Storage Tanks

+Use containment curbs to contain spills

Oil-Bearing Equipment Storage Areas

*Use level grades and gravel surfaces to retard flow and limit
spread of spills
+Collect storm water in perimeter ditches

Ash-Loading Areas

+Establish procedures to reduce or control tracking of ash or
residue from ash loading areas
+Clear ash from building floor and immediately adjacent roadw

hy's

of spillage, debris, and excess water before each loaded vehi
departs

e

Areas Adjacent to Disposal Ponds

Reduce ash residue, which can be tracked onto access road
traveled by residue trucks or residue handling vehicles

*Reduce ash residue on exit roads leading into and out of resifjue-
handling areas

Material Storage Areas *Use level grades
+Collect runoff in graded swales or ditches
«Implement erosion protection measures at steep outfall sites
+Provide cover for material

Source: Preamble to NPDES Storm Water Multi-Sector General Permit for Industrial ActiyB@&R 50974 Friday,

September 29, 1995).
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V.C.7 Training and Supervision Options

While the majorpollution prevention gainsare achieved tlmugh poces
controls and reuse/recycling, maaigyto-day commonsense practices ag
relatively eay and inexperige to incoporate. Through taining, the®
practices can becomeettive meansf pollution pevention. Examplesof
proactive employee behaviorcludestraining for careful us and diposal
of cleanes and detagentsto prevent them from entemg floor and yad
drains. If the® sibdancesdo enterthe dains they may intdere with
oil/water €parators. Good houskeeping will engre optimum peformance
of these treatment units.

V.C.8 Demand-Side Management Programs

In the past, electric utilities have implemented denand-sde management
(DSM) programsto achieve two bas objectivesenepy efficiency and load
management. Through thes demandide pograms the utilities have
successfullyeduced toxic aiemisionsandachieved cdseffectivenesfor

both theutility andtheconsume, manly by deferringthe need to build nev
power plant$® The energy efficiency goal has beshievedorimarily by
reducingheoveral consumptionof electicity from ecific enduse devices

and systems by promoting high-efficiency equipment and building design.

With the advent of deegulaion and restructuring in the utility power
generation indusy, DSM programsappeato be diminiging. The indusy
isreducingDSM spending and expegncing aeduction in the ate ofgrowth
on enegy svings Among othefactoss, the potentialdr restructuting could
affect theutilitiesinterest in energy savingsor may create new typesof DSM
activities.
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VI. SUMMARY OF FEDERAL STATUTES AND REGULATI ONS

This secton discusseshe Federal regulations that may appy to this secor.
The purpose of this section is to highlight and briefly describe, the applicable
Federal requirements, as well as to provide citations for more deailed
information. This sections includes:

*Secion VI.A, a gerral overview o major statutes
*Secfon VI.B, a lst of regulations spediic to this industy
*Secton VI.C, a lst of perding ard proposed regulations.

The desaptions within Secion VI are intended sdely for gererd
information. Depending upan the nature or scope of the activities & a
paticular facility, these summaies may or may not necessaly describe all
applcable environmertal requirements. Moreover, they do not constitute
formal interpretations o clarificaions of the satutes an regulatons. For
further information, reades stould caonsult the Cale d Federal Reguhtions
ard other state a local regulatory ageries. Thissecton also provides EPA
hotline catacts for eachmgjor statute.

VI.A General Description of Major Statutes
Resource nservation and Rcovey Act

The Resource nservation And Recovery Act of 1976,which amerded te
Solid Waste Dispasal Act, addesses dad (Sultitle D) ard hazadous
(Suhtitle C)wase managenent acivities. The Hazadous aml Solid Waste
Amerdments (HSWA) of 1984 s$rengthered RCRAs wade nmanagenent
provisions ard added Suitle I, which governs undemground gorage anks
(USTs.

Regulations promulgaed pursuant to Sultitle C of RCRA (40 CRR Parts
260-299) edablish a “cradle-to-grave” system governing hazadous wage
fromthe pant of gererationto dispcsal. RCRAhazadous wasegs nclude te
speciic meterials listed in the regulations (listed wases) Listed wases ae
desgnated wih a spedic cade. Hazadous wases deginated wih the cale
“P”or “U” are canmercial chemcalproductincluding techicalgradespure
forms, off- specification produds, sole-active-ingredient produds, or spill or
container residues @ these products. “P’ wastes ae cansidered acudly
hazadous aml ale suljectto more stringert requirements. Hazadous wases
from spedic industiesisources ae degymated wih the cade ‘K" and
hazadous wases fom non-speciic sourcesare desynated wih the cale ‘F.”
Materials that exhibit a hazadous wase claraceristic (i.e., ignitability,
corrosiity, reactvity, or toxicity) are desynated wih the cale ‘D.”
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Regubted etities that gererate hazadous wase ae sulpect to wase
accunulation, manifesting, ard recad keeping siardards. Fadlit ies generally
must obtain a pemit either from EPA or from a Sate ageny that EPA has
authorized b implement the pemitting program if they store hazadous
wastes for more than 90 days before treatment or disposal. Facilities may
treat hazadous wases sored in lessthanninety-day tanks a containers
without a pe'mit. Sultitle C permits contain general facilit y standards, such
as caitingercy plars, energercy procedues,recad keepig ard reporting
requirements, financial assuance nechansms, ard unt-specfic stardards.
RCRA ako contains provisions (40 CAR Part 264 Subpait S ard §264101)
for conductng carective actons that govern the deanup of releases b
hazadous waset or constituertsfrom sdid wase managenent units atRCRA
treatment, sorage, and disposal facilit ies.

Although RCRA is a Federa statute, many States mplement the RCRA
program. Currently, EPA has ddegaed authority to implement various
provisions of RCRA to 47 of the 3 States aud two U.S. territories.
Delegation has not been given to Alaska, Hawaii, or lowa.

Most RCRArequirements ae rot indugry specfic but apply to ary compary
that gererates, trarspats, treas, stores,or dispases d hazadous wase. The
following list highlights important RCRA regulatory requirements:

sIdentification of sdid and hazardous wastes(40 CFR Pat 261)lays out
the procedue eery gererator mustfollow to deermine whether the neterial
in queston is considered a lazadouswaske or a sdid wase a is exenpted
from regulation.

sStandards for generators of hazadous wage (40 CFR Pat 262)
establishes the respongbilities of hazadous waseé gemrators including
obtaining an EPA 1D number, prepaing a nanifest, ersuing proper
packagng ard labeling, meeting stardards or wase accuralation unts, ard
fulfillin g record keeping and reporting requirements. Providing they meet
addtional requirements degribed in 40 GFR Pat 26234, gererators may
accunulate hazadouswage for upto 90days(or 180 o 270 dayg depewling
on the amount of waste generated and the distance the waste will be
transported) without obtaining a Sultitle C pemit.

sLand disposal restrictions (LDRs) (40 GFR Pat 268) are regulations
prohibiting the dspasal of hazadous wasgé an land without prior treatment.
Underthe LDRs piogram, materials mustmeetLDR treaiment stardards pror
to placenernt ina RCRAland dispasal unit (lardfill, land treatment unit, waste
pile, or suface mpoundment). Gererators of wase sulpectto the LDRs nust
provide rotificaton of suchto the degynatedtreaiment, storage,ard dispcsal
(TSD) facility to ensure proper treatment prior to disposal.
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*Used oil managenent sandards (40 CFR Pat 279)impose managenent
requirements afecting the sbrage,trarspatation, burning, processing, ard
re-refining of the used oil. For parties that merely generate used oil,
regulations essblish storage shrdards. For a paty considered a used ib
processor, re-refiner, burner, or marketer (i.e., one who generates and sells
off-speciicaion used d directy to a used o burner), addtional tracking ard
papework requirements mug be satisfied.

*RCRA contains unit-specfic standards for al unts used b store, treat or
dispese o hazadous wase, including tanks am containers. Tanks arl
containers used 0 store hazadous wase with a hgh volatile orgaric
concertration must meetenisson stardards tnder RCRA  Regulations (40
CFR Pat 264265, Sulpart CC) require gererators to test the wase to
determine the cacertration of the wase, to saisfy tank ard container
emssons sardards, and t inspectard nmonitor regulated urts. These
regulationsapply to all facilit iesthat sore such waste, including largequantity
gererators accunulating wase piior to shpment off-site.

sUnderground dorage tanks containing petoleum ard hazadous
substances ae regulated urder Sultitle | of RCRA. Subtitlel regulations (40
CFR Patt 280)contain tank desgnard relea® deecton requirements, aswell
asfinancial responsibilit y and corrective action sandardsfor USTs. The UST
program also includesupgrade equirements for existing tanks that mug be
met by Decenber 22,1998.

*Boilers and indudrial furnaces (BIFs) that use or burn fud containing
hazadous waseé mustcomply with desgnard operating siardards. The BIF
regulations (40 CFR Pat 266, Sulpat H) addes unit desgn, provide
performance sandards, require emissions monitoring, and restrict the type of
wase that may be burned.

The HPA RCRA, Supefund and BPCRA Hotline, at (800) 4249346,
responds to quesions and dig¢ributes guidance egarding all RCRA
regulations TheRCRA Hotline opeatesweekdaygrom 900 am.to 6:00
p.m. ET, excuding Federal holidays.

Comprehensve Environmental Rspons, Compenation, and Liability Act

The Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), a 19804&w known commonly asSupefund, authorizesEPA
to respand to releasesor threakered rEleass, of hazadous sulstances hat
may erdarger puldic heath, welfare, or the ewironmert. In addtion,
CERCLA erabdes BPA to force paties respasible for ervironmertal
contamnation to cleanit up a to reimburse he Superfund for respase cats
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(including remediation casts) incurred by EPA. The Supeiund Amerdmerts

ard Reauhorizaion Act (SARA) of 1986 evised various sections of

CERCLA, extended the taxing autority for the Superfund, ard creatd a
free-standing law, SARA Titlelll, also known asthe Emergency Planning and

Community Right-to-Know Act.

The CERCLA hazadous sulstance elease eporting regulations (40 CRR
Part 302) directthe peson in charge d a fadlity to report to the Nationd
Respase Ceter (NRC) ary ervironmertal release ba hazadous sulstance
thatequas or exceeds aeportade quartity. Repatalde quartitiesare listed
in40 GFR 83024. A relea® report may triggera response by EPA or by one
or more Federal or State energercy respaise autorities.

The BPA implements hazadoussulstancerespasesaccading to procedues
outlinedin the Natonal Oil ard Hazadous SubstancesPollution Contingercy
Plan(NCP) (40 GFR Pat 300) The NCP includesprovisions for pemarert
clearups, known as emedial actons, ard other clearups eferred to as
removals. The EPA generally takes remedia actions only at stes on the
National PrioritiesList (NPL), which currently includes approximately 1,300
sites. Both EPA ard shtes can act at sites; howewver, EPA provides
responsible patties the gopartunity to conductremoval and remedial acions
ard ercouragescommunity involvernrert throughout the Superfund respanse
process.

TheEPA RCRA, Supefund and PCRA Hotline,at (800)4249346,ansvers
guestions and rferencesguidance pdaining to the Supéund Rogram.
The (ERCLA Hotline opeatesweekdaysrom 900 am.to 6:00 pm. ET,
excluding Federal holidays.

Emergency Panning Axd GCommunity Rght-To-KnowAct

The Supefund Amendmeris ard Reauhorizaion Act of 1986 ceaed
EPCRA, a shtute desgned b improve community accessd information
alout chemical hazads aml to fadlitate the development of chemical
enmergercy respanse pars by State ard local governments. The EPCRA
required the establishment of State energercy respaise conmissons
(SERCs) which are respansible for coordinating cetain energercy respaise
actvities am for apponting local emergercy plaming canmittees LEPCS).

The BPCRA ard the BPCRA regulations (40 CFR Pats 350-372) edablish
four typesof reporting obligations for facilit ies that store or manage specified
chemicak:
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*EPCRA 8302 requires facilities to natify the SERC and LEPC of the
presere d ary exrenely hazadous sulstance thelist of suchsutstances
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in 40 GFR Pat 355, ApperdicesA ard B) if it has such substance n exces
of the subdance's threshold planning quantity and directs the facility to
appant anenergercy respase cardinator.

*EPCRA 8304requiresthe facilit y to notify the SERC and LEPC in the event
of a rEleaseequalng or exceedng the reportade quartity of a CERCLA
hazadous sulstance a anEPCRA extrenmely hazadous sulstance.

*EPCRA 8311 and 8312equire afacility a which ahazadous clemcal as
defned by the Occupabnal Safety ard Heath Act, is presen in ananount
exceedng a spedied threshold to sulmit to the SERC, LEPC, ard localfire
depatment material safety daa sheets (MSDSs) or lists of MSDS's and
hazadous clenicalinventory forms (@so knownas Tierl ard Il forms). This
information helps the local government respond in the event of a sill or
release bthe clemical

*EPCRA 8313 applies to facilities covered in SIC mgor groups10 (except
1011,1081,ard 1094) 12 (except1241) or 20 through39;SIC codes4911,
1193, ard 4939 (imited to facilities tha combug coal and/or ail for the
purposesof gererating power for distribution in commerce); or 4935 (imited
to facilit ies regulated under RCRA, Suliitle C), or 5169,0r 5171,ard 7389
(limited to facilities primarily engaged in solvent recovery services on a
contract or fee basis). These facilit ies must dso have 10 or more employees
ard manufacture, processor usespeciiedchemcak in anounts greater than
threshold quantities. Facilities that meet these criteria must submit an annud
toxic chemcalreleasaeport. Thisreport, commonly known as he Form R,
covers releases ah trarsfers d toxic clemicak to various faclities awl
environmerntal media ard allows BPA to compile the retional TRI datbase.

All information submitted pursuant to EPCRA regulations is pulicly
accestile, urless potected ly a rade seat claim.

The BPARCRA, Supefund and PCRA Hotline,at (800)4249346,ansvers
guesionsand digributesguidance egarding the FPCRA regulations The
EPCRA Hotline opeates weekdaysfrom 900 am. to 6:00 pm. ET,
excluding Federal holidays.

Clean Water Act

The primary objective of the Federal Water Pollution Control Act, commonly
referred to & the Clean Water Act (CWA), is to restore and maintain the
chemical, physical ard bological integrity of the Naton's suface wagrs.
Pdlutants regulated urderthe QNVA include ‘priority” pallutants, including
various toxic pdlutants;, "conventiond" pdllutants, such a biochemical
oxygendenand (BOD), total suspededsdids (T'SS), fecalcdiform, oil ard
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grea®,and pH;and "nonconventiona" padlutants, including ary palutant not
idertified as eher conventional or priority.

The CWA regulates loth direct ard indirect discharges. The NPDES
Program (CWA 8502) controls direct discharges into waters of the US.
Directdischargesor "point saurce" dscharges ae from saurces suclas ppes
ard sewes. NPDES pemits, issued @ either EPA or anautorized Sate
(EPA has auhorized 42 Sates b administer the NPDES Program), contain
indugry-specific, technology-based limits and may aso include additional
water qudity-based limits, and establish padlutant monitoring requirements.
A facility that intends to discharge into the Nation's waters must obtain a
permit prior to initiating its discharge A pemit applicant must provide
guariitative aralytical da@ idertifying the types d pdlutants presen in the
facility's effluent. The pemit will then set the conditions and effluent
limit ations on the facilit y discharges.

A NPDES pemit may dso includedischargelimit s based on Federa or State
water qualty criteria or stardards hat were desgned D protect desgnated
usesof surfacewaters, suchassuppating aquaic life a recreaion. Thes
stardards, urlike the techological sardards, generally do not take into
accaurt tecologicalfeashilit y or costs. Water qudity criteriaand sandards
vary from State to State ard site to site, depeunling on the use @ssfication
of the receving body of water. Most States follow EPA guiddines, which
propose aquat life ard human heath criteria for many of the 126 piority
pollutants.

Storm Water Discharges

In 1987,the OWA wasanerded b require EPA to egablish a pogram to
addess sormwater discharges Inresponse, EPA promulgated the NPDES
stormweter pemit application regulations. Theseregulationsrequirefacilit ies
with the following ssorm water dischargesto appl/ for aNPDES pemit: (1)
a dscherge assoiated wih industial actvity, (2) adischargefroma brge o
medium municipa storm sewer system or (3) a dscharge hat EPA or the
State determinesto contribute to a violation of a waer qualty stardard or is
a sgnificart contributor of padlutants to waters of the Unted Sates.

The term"stormwater discrerge assoiated wihindustial acivity” isa sbrm
water discharge from 1 of 11 caegaies of indudrial acivity deined at40
CFR 12226. Six of the caegaies are defned by SIC codes while the aher
five are dertified trough narrative desciptions of the regulated ndustial
activity. If theprimary SIC codeof the facilit y is one of those identified inthe
regulations, the facility is subject to the storm water pemit gpplication
requirements. If any activity at a facility is covered by one of the five
narrative caegaies, storm water disclerges fom those aeas wiere the
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activities accur are sulpect to storm water discharge pemit applcation
requirements.

Those facilit ies/activities that are subject to sorm water discharge permit
application requirements are identified in the following list:

*Category |: Facilit iessulject to stormwater efflu ent guiddines, new source
performance sardards, or toxic pdlutant effluert stardards.

eCategory ii: Facilities classified as SIC 244dumber and wood produds
(except wood kitchen cabinets); SIC code 26pagper and allied produds
(except papeboard containers ard products); SIC code 28¢hemicak ard
adllied produds (except drugsand pants); SIC code 291 petroleumrefining;
ard SIC code 3111eater tanning ard finishing; SIC code 32 éxcept 323)
stone, clay,glas, and conagte, 33primary metals 3441fabricated
structural metal, and 373-ship and boat building and repairing.

*Category iii: Faclities classfied as 8C cade 10metal mining; SIC cade
12-coal mining; SIC code 13eil ard gasexracion; ard SIC code 14-
nonmetallic mineral mining.

*Category iv. Hazadous wase treaiment, storage,or dispcsal fadlit ies.

*Category v: Landfills, land gpplication stes, and open dunpsthat receve
or have receved industia wases.

eCategory vi: Facilities classified as SIC code 5015used notor vehicle
patts; ard SIC code 5093autbmotive scrap ard wade naterial recycling
facilit ies.

eCategory vii: Steam dectric power generating facilit ies.

*Category viii: Facilities classified as SIC code 40+ailr oad transportation;
SIC code 4l-local pasenger trarsportation; SIC code 42trucking ard
warehoudng (except puldic warehousng ard dorage) SIC code 43U.S.
Postal Service;SIC cade 44water trarspatation; SIC cade 45trarspatation
by air; ard SIC code 5171petroleumbulk sorage $ations ard terminals.

*Category ix: Sewage teamment works.

eCategory x: Construction acivities except operations that resuk in the
disturbance d less hanfive acles d total land area.
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*Category xi: Facilitiesclassified as SIC code20-food and kindred produds,
SIC code 21tobaccoproducts, SIC code22textile mill produds; SIC code
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23-appael related products; SIC code 2434wood kitchen cabnets
manufacturing; SIC code 25furniture ard fixtures SIC code265papeboard
containers ard boxes;, SIC code 267eonverted paperard papeboard
produds, SIC code 27-printing, puldishing, and dlied indudries; SIC code
283drugs SIC code 285pants, varnishes, lacquer emanels, ard dlied
products; SIC code 30rubber ard plagdics SIC code 31ieather ard leater
products (except leater ard tanning ard finishing); SIC code 323glas
products, SIC cade 34fabricated netal products (exceptfabricatedstructural
metal); SIC code 35-ndudrial and commercial machinery and computer
equpmernt; SIC code 36-electronic ard other electical equpment ard
componerts; SIC cade 37trangportation equpmert (exceptshp ard boat
building ard reparing); SIC code 38measiring, aralyzing, ard controlling
instruments; SIC code 39-miscellaneous manufacturing indudries; and SIC
code 42214225pulic warehousng ard dorage.

To determinewhether a paticular facilit y falls within one of these categories,
consult the regulation.

Pretreatment Program

Another type d discharge hat is regulated ky the CWA is one that goesto
a pubicly-owned treament works (POTWSs). The retional pretreament
program (CWA 8307)) controls the indirect discharge d pdlutants to
POTWs by "indudrial users." Facilit ies regulated under 8307 ) must meet
celtain pretreament stardards. The gal of the pretreatment programisto
protectmunicipalwasewaer treatment plarts from danage tat may occur
when hazadous, toxic, or other wases ae dscharged nto a sewersystem
ard to protectthe qualty of dudge gesrated by these pharts. Dischargesto
a FOTW are regulated prmarily by the FOTW itsef, rather thanthe State o
EPA

The BPA has deweloped echology-based $ardards for indudrial users of
POTWs. Different stardardsapply to existing ard new saurces wihin each
catgay. "Categaical' pretreatment stardards appkable to anindusty on
a naionwide basis are developed by EPA. In addition, another kind o
pretreatment sandard, "local limits," are developed by the POTW in order to
assist the POTW in achieving the efflu ent limitations in its NPDES pamit.
Regadless d whether a Sate is auhorized b implement either the NFDES
or the pretreatment program, if it developsits own program, it may enforce
requirements more stringent than Federal gandards.

Spill Prevention, Control and Countermeasure Plans
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The 1990 Qil Pollution Act requires that facilit ies that could reasonably be
expected to discharge oil in harmful quantities prepare and implement more
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rigorous Spill Prevention Control and Countermeasure (SPCC) Plan required
underthe ONVA (40 CFR 81127). Thereare ako criminal and civil penalties
for ddiberate or negligent spills of oil. Regulations covering response to oil
dischargesard contingercy plars (40 GFR Pat 300) ard Fadlit y Response
Plarsto ail discharges(40 CFR 811220)ard for PCB trarsformersard P(B-
containing itenms were revised ard finalized n 1995.

EPA’ s Officeof Water, at (202) 2605700, will dir ect calles that quesons
about the CWA to the appopriate BPA office. EPA also maintainsa

bibliographic databas of Office of Water publicationswhich can be
accesed through the Gound Water andDrinking Water Resource Ganter,

at (202) 260-7786.

Satk Drinking Water Act

The SAfe Drinking Water Act (SDWA) mandates tat EPA estblish
regulations to protect human heslth from contaminants in drinking weter.
The law authorizes BPA to deelop netional drinking waier stardards aml to
creae a pint Federa-State systemto ersure compliance wihthese sardards.
The SDWA also directs EPA to protect undemground sourcesof drinking
water by controlling underground injection of liquid wastes.

The BPA has deweloped prmary ard secondary drinking waker sardards
under its DPWA auhority. The EPA and auhorized Sates eforce he
primary drinking wakr stardamds, which are contamnart-speciic
concentration limits that apply to certain pubic drinking water suppies.
Primary drinking water standardsconsist of maximum contaminant level goals
(MCLGSs), which are ron-erforceable, heath-based gals, ard meximum
contaminart levels (MCLs), which are eriorcealte limits set as close to
MCLGs as passible, considering cost and feasibilit y of atainment.

The SDWA Underground Injection Control (UIC) Program (40 CFR Pats
144-148)is a pemit program that protects underground sourcesof drinking
water by regulating five classes of injection wells. The UIC pamits include
desgn, operating, inspecton, and nonitoring requirements. Wells used ©
inject hazadous wases nust also comply with RCRA carrecive action
stardards in order to be grarted a RCRApermit ard must meet aplicalle
RCRA land disposal redtrictions sandads The UIC pamit program is
primarily State-erforced, since BPA has auhorized all but a few States 0
administer the program.

The SDWA aso provides for a Federally-implemented sole source aquifer
program, which prohibits Federal fundsfrom being expended on projects that
may contaminate the sole or principd source of drinking water for a given
area, ard for a Sateimplemented welhead potecton program which is
desgnred b protectdrinking water wels ard drinking water recharge aeas
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The BPA Sat Drinking WaterHotline,at(800)426-4791,ansversquesions
and digributesguidance pdaining o SDWA gandamds The Hotline
operatesfrom 900 am.through5:30 pm. ET, excluding federal holidays

Toxic SubgncesControl Act

The Toxic Qubstances Catrol Act (TSCA) grarted EPA authority to creae
a regulatory framewark to calect dat on chemcak in order to evaluae,
assessitigate, ard cantrol risks hat may be posed ly their manufacture,
procesang, ard use. TSCA providesavariety of control methods b prevert
chemicak from posing urreasmalde risk.

The TSCA stardards may apply at ary point duiing a clenical s life cycle.
Under TSCA 85, EPA has established an inventory of chemical subgances.
If a clemicalis not alreadyon the inventory ard hes rot beenexcluded ly
TSCA, a pemarufacture rotice PMN) must be submitted to EPA prior to
manufacture a import. The AIMN must idertify the chemical ard provide
available information on heath ard ervironmenta effects. If awailable daa
are rot suficiert to ewvaluate the clemcal’s effects, EPA can impose
restrictions perding the dewlopment of informaton on its heath ard
ernvironmenal effects. The BPA can also restrict significart new uses ©
chemicak based upa factors suchas he piojecied vdume ard use 6 the
chemical

Under TSCA 86, EPA canban the manufacture a distribution in commerce
of, limit the use of, require labeling for, or place aher restrictions on
chemicakthat pose umeasmale risks. Among the chenicak BPA regulates
under 86 auhority are aslestos, CFCs, ard PCBs.

TheEPA TSQA Assistance hformation Sevice, at (202)554-1404,ansvers
guesions and dig¢ributesguidance pdaining to TS@ gandards The
Sevice opeates from 8:30 am. through 430 p.m. ET, excluding Federal
holidays

Clean Ar Aa

The Ckan Air Act ard its amnerdmerts, including the Clean Air Act
Amerdmerts (CAAA) of 1990,are deggned b “protect ard erhance the
nation's air resaurces scas b promote the puldic heath ard welfare ard the
productive capadyy of the pgulation.” The CAA consists of six sectons,
known as ttles,that directEPA to esblish national stardards for anbiert ar
qualty ard for EPA ard the States b implement, maintain, ard erforce hese
standardsthroughavariety of mechanisms. Under the CAAA, many facilit ies
will be required to obtain pemits for the first time. State and local
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governments oversee,manage, ard erforce nany of the requirements of the
CAAA. The CAA regulations eppear a 40 CFR Parts 50-99.

Pursuant to Title | of the CAA, EPA has established NAAQS to limit levels
of criteria pollutants, including carbon monoxide (CO), lead (Pb), NO,, PM,
ozone, SO,, and volatile orgaric canpounds (VOCs). Geqraphic areasthat
meetNAAQS for a gven pdlutant are chssfied as aeinment areas; those
that do not meet NAAQS are chsified asnon-attainment areas Under
section 1100f the CAA, eachState nug deelop a Sate Implenrertation Plan
(SIP) to idertify saurces d air pdlution ard to deermine whatreductions ae
required to meet Federa ar qualty sardamds Revised NAAQS for
patticulatesard ozone weke proposed n 1996 ad may gointo effectaseaty
aslate 1997.

Title | also authorizes BPA to estblish new saurce peformance sardards
(NSPS),which are retionally unform emission sandardsfor new sationary
sources falling within particular indudrial categories. NSPS ae based on the
pollution control technology available to that categay of industial saurce.

UnderTitle I, EPA esgblishes ard erforces mtional enisson stardards for
hazadous ar pdlutants NESHAPS), which are retionally uriform stardards
oriented towards controlling paticular HAPs. Title I, section 112(c) of the
CAA further directed EPA to dewelop a list of saurces hat enit ary of 188
HAPs ard to dewelop regulations for these caggaies d saurces. To dak,
EPA haslisted 174 ca¢gaiesard developed a shedule for the egablishmert
of emission sandads The emission standards will be developed for both
new ard exsting sairces lased o maximum achevable cantrol technology
(MACT). The MACT is deined as he caitrol technology acheving the
maximum degree of redudion in the emission of the HAPs.

Title Il of the CAA pettains to mobile saurces,suchas cas, trucks,buses

ard plares. Rebrmulated gastine,aubmobile pdlution control devices,ard

vapor recovery nozzleson gas purps ae a ew of the mechansms EPA uses
to regulate nobile ar enissbn saurces.

Title IV of the CAA estblishes a $, ard NO, emissions control program
desgred © reduce the formation of acd rain. Reducion of sulfur dioxide
releases will be obtained by granting to certain sources limited emissions
allowarces which, beginning in 1995 will be set below previouslevels of SO,
sulfur dioxide releases. Redudion of nitrogen will be obtained by required
reducton of nitrogenoxides fom power plarts ard new cars.

Title V of the CAA of 1990 ceatd a pemit programfor all "major sources
(and cettain other sourceg regulated urder the CAA. One purpose of the
operating pemit is to include in a sngle document dl air emissions
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requirementsthat apply to a given facility. States are developing the permit
programsinaccadarcewith guidarce aml regulationsfrom EPA. OnceEPA
approves a State program that state will issue and manitor pamits.

TitleVI of the CAA isintended b protectstratospheric ozone by phasing out
the menufacture d ozone-depkting cremicak am restrict their use ad
distribution. Producton of Class | substances, including 15 knds of CFCs
ard cHoroform, were phased ait (exceptfor esential useg in 1996.

The BPA Clean Ar Technology énter, at (919)541-0800,providesgeneal
assistance and imbrmation on QA gandards The $ratogpheiic Oodne
Information Hotline,at(800)296-1996,providesgeneal information about
regulationspromulgated undeTitle M of the CAA, and the BPA EPCRA
Hotline, at (800) 5350202, ansvers quesions about accidental elease
prevention undeiCAA 8112¢). In addiion, the Clean Ar Technology
Centerswebgte includesrecentCAA rules EPA guidance documentand
updatesof EPA activities(http://wwwepa.govitn then select Directory and
then CATC).

VI.B Industry Specific Requir ements

Since the 196Qshere haeen arncreagdpublicawaenesthatindudrial
growth,aswell asits inherent need 6r enegy produced uisg fossil fuels

is acconpaned by he elease ofpotenialy hamful pollutants into the
environment.Hence, the fossil fuel electric power generation industry has
become one ofthe mos highly regulated indusies In addessing
environmental isues the indusry hasmoved fom poviding not only the
lowest cos enengy, to providing the lowes cog enegy with an acceptable
impact on the envanment. Air pollution contol hasbeenof mog concen,
with a sgnificant pecentage ofhe cosof a powerplantgoingtowardsthe
purchasef air pollution contol equipmentHowever contol of hazadous
effluent dichamgesandpropermanagement and gissal of solid wageshave
also been key conaes This section ssimmaizesthe curent majorFedera
regulations affecting the fossil fuel electric power generation industry.

National Environmental Policy Act

The National Bvironmental Policy Act 0fl969 (NEPA) appliesto all
Federal agencieand to Fedet actionsthat may gynificantly impact the
environment.The NEPA requires that all Fedeal agencieprepae detailed
statements asssing the envionmental impact ofand altenativesto, major
Federal actionghat may mnificantly afect the quality ofthe human
environment. Implemerning regulations are isued by the Guncil on
Environmental Quality QEQ) at 40 CFR Pats 150041508. NEPA
implementingregulationsthatare mos applicable to thedssl fuel electic
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power genation indugry can bédoundat40CFR Pat 6 (EPA) and 10 ER
Part 1021 DOE). Each govemment agency hasgssued is own
implementing egulationsunder NEPA. The typesof Fededl activities
assodated with fossil fuel dectric powe generating facilitie s tha may be
subject to NIPA requirementsinclude sting, congruction, and opegtions
of federlly owned fcilities federly issued NPDES, RCRA, and air
permits, and federally issued operation licenses.

Each Fedeat activity subject to NEPA mug follow cettain envionmental
review pocedues If thereis enough inbrmation to detanine at the outs

that the Fedet action will caug a sgnificant efect on the envanment,
thenanenvironmental impacttatementElS) mug be pepaed. If theris

insufficient information availablean envionmental asessment EA) mug

beprepaedto assstthe agencyn determining if the impactsare significant
enough to equire an BS. If the asessment fiowsthe inpacts not to be
significant the agency mst prepae a fnding of no sgnificant impad

(FONSI). Furthe stages of theFederal activity may then beexcluded from

the NEPA requirements.

Clean Air Act

Numerous exiing fandads and pogramsunderthe Gean Air Act may
affectthefossil fuel electrc powergenestion indudry. Thes regulations
andprogramsinclude Title | New Souce Peformance Standas Title 111
National Enissions Standadls for HazadousAir Pollutants Title IV Acid
Rain Pogram,and Title V Opeiating Pemits Program. The NAAQS under
Title I may affect the industry indirectly through permits.

National Ambient Air Quality Standards

Regulationgor NAAQS do not diectly afect thefossil fuel electic power
generation indusy becaus they ae not applied toairces Raher, the
standards a&r applied to the ambient am a paticular area. Fossil fuel
electric powergeneators may be indiectly afected by thes sandadsif
they ae located in onearan aea with nonattainmersgtatus. In meeting
NAAQS, StateslevelopandimplementSIPsthat pe<ribe ug ofrea®nably
available conwl technologie§RACTS) for major sources In addition,as
fossil fuel electic powergenestion facilitiesare typically one othe lages
emittersof criteria pollutants they may be tgeted ér more dringent
controls implemented through operating permits.

The NAAQS curently exist for the bllowing ciiteria pollutantg40 GFR
Part 50): PM,, SO,, CO, Pb, ozone, and NO
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On duly 16,1997,new and/or revised dandads for paticulate matteand
ozone wee promulgated. The regulationsrevise the curent primary

Secbr Notebook Project 108 Sepenber 1997




Fossil Fuel Electric Power Generation Sattion VI. Federal Statutes and Regulations

standard by adding a new annual RNbor PM "fine") standard set at 15
microgramsper cubic mete(ug/n7) ard a rew 24-hour PM, ; stardard set
at65ug/n?. These egulationsrevise hecumrent 1-hour primary stardard for
ground level ozone by addng an8-hour sardard set at0.08 ppm(the 1-hour
standard will eventudly be phased out).

Among the toolproposd forimplementing thesnew ambienttandadsis
atradingplan for enissonsfrom utilities. Thenew standadswill require
local contols in 2004 br ozone and 2005of paticulate matter, with
compliance by 2007 and 2008, respectively.

A group called the Ozonedngport Assessment Goup OTAG) wasformed
betweerEPA, the Environmental ©uncil of Statesand varousindugry and
environmental goups The pimary objective ofOTAG is the collecive
assessment diie ozonerainspot problemand he devebpmentof astrategy
for reducing ozone pollution on a regional scale.

New Source Review and New Source Performance Standards

New uree review (NSR requirementsin 40 GFR 85221(b)(1)(1)(3-(b)
applyto all newfacilitiesand may apply to expanss of exiding facilities
or proces modifications The NSR are typically conducted by State
agenciesn accodance wihtheir SIP. SIPsarethe prmary tool for meeing
NAAQS and are administered through State and local agencies.

Prevention ofggnificant detdioration PSD) reviews are peformed for

areas meeting NAAQS Nonateinment eviews are peformed for areas
violating the NAAQS. In nonattainmenéreas, pemits may be isued to
require new surces to meet lowes achievable emson rate (LAER)

standardsOpeitors of the new surcesmusg procurereductionsn emision

of the eme pollutantgrom othersourcesin the nonattainment ea in equal
or greateramounts to the enag®nsfrom the newgurce. The "emission

offsets" may be banked andded though the State agencids PSD aeas

permits equire the bes available conwol technology BACT), and the
operator musconduct continuouair monitoring for one yeaiprior to the
startup ofthe new surce to detemine the efectsthat the new emsons
may have on air quality.

UnderNSPS,given & 40 GFR Pat 60, EPA sets gandadsfor LAER and
BACT for the Pllowing subcategaes of the fossl fuel electic power
generation industry:

sSubparD: Standards of Peformance for Fosil-Fuel-Fired Steam
Generators dr Which nsruction Is Commenced Atfer
August 17, 1971
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sSubpartDa: Standards oPeformance br Fossil-Fuel-Fired Steam
Generator$or Which Gngruction Is Commenced\fter
September 18, 1978

*Subpart Db: Standards of Performance for Industrial-Commercial-
Institutional Steam Generating Units

*Subpart Dc: Standards of Performance for Small Industrial-
Commercial-Institutional Steam Generating Units

*Subpart GG:  Standards of Performance for Stationary Gas Turbines.

The standards in each subcategory apply to units of a specified size and
age. Table 36 provides the NSPS.

Table 36: New Source Performance Standards

Emission Standards

SO, General standard for various levels of ng/J (Ib/mm Btu) heat input and %
reduction, depending on fuel type and sulfur content (see 40 CFR Subpartg|[D, Da,
Db, and Dc).

For gas turbines, no gases in excess of 0.015% by volume (at 1byo/Glume)
or with sulfur contents in excess of 0.8% by weight shall be burned.

NO Between 0.2 and 0.8 Ib/mm BTU, depending on category of combus$iargas
turbines, NQ standards specified in equation in 60.332(a)(1) or (2) as directd in
60.332(b), (c), and (d).

PM Between 0.05 and 0.2b/mm BTU, unless a low nitrogen fuel is used, in whifth
case compliance is based on results of performance tests.

Opacity 20%. "
National Emission Standards for Hazardous Air Pollutants

Current egulationsat 40 &R Pat 61 piovide sandadsfor eightsubgances
identified as air toxics vinyl chloride, mercury, bewllium, radon,
radionuclidesbenzeneasbestosandarsenic.Unde Title 11l of the CAA,

EPA isrequired to identify sourae categories of 188 HAPsor toxic ar

pollutants and thensge @ 40 CFR Part 63) MACT sandads for each
source categgraccoding to a pescribed £hedule. Thestandadsareto be
based on béslemonsrated contol technologiesor practiceswithin the
regulated indusy. Eight yeasafteraMACT isinstalledonasource, EPA

is required to evaluae the risk levels remaning a the facilities and

determine whetheadditional conwls are reeded to reduce the isk to

acceptable levels.
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The BPA hasissued an initial list of categories of mgor and aea sourcestha
will be subject to egulation underSection 11257 FR31576) The lig
containsnumerous sourcesfrom the bssil fuel electrc powergenestion
industry, and andads are curently being developed undehe hdugrial
Combustion Coordinated Rulemaking (see Section VI.C.).

Acid Rain Program

The 1990 anendments to the CAA added a new provision (Title IV) to
control acid depason. Title IV of the CAAA sets primary goalsto reduce
annual emissions of both $é@nd NQ.

Upwards of20 million tonsof SO, are emitted annually in thenited States
Most of this amountis from the bumning of fossil fuelsby electic utilities.
Because acidam is a pioblem, Title IV requires EPA to reduce ®,
emissions to 10 million tortzelow the 1980 levelReductionin SO, will be
attained in two ph&s by a maketable emison allowance migram @0 CGFR
Part 73) Phag I, which became dgctive in dnualy 1995,required 110
power plant$o reduce theiemisionsto a level equivalent to thequuct of
an emisionsrate of 2.5 pounds(lbs of SO/mmBtu times an average of
their 19851987 el ue. Plantghatuse ceitain contol technologie$o meet
the Fha® | reduction equirements received a 3rear extenson of
compliance until 1997.The new law als allowsfor specil allocation of
200,000 annual allowanceeryear in eat of the 5 yeas of Phag |, to
power plants in lllinois, Indiana, and Ohio.

Under the new requirements utilities may trade alowances within thar
systems and/douy or sgll allowancesto and fom otheraffected surces
Phase |facilities were allocated allowanceda®d on higoric fuel
consumption andgpecificemisionrate. One allowance equailse ight to
emitone ton of SO,. Affected facilities are required to turn into theEPA
one allowance for each ton emitted in a calendar ygaused allowances
may be sld, traded,or banked by thearilities. Powerplantsthat do not
have sifficient allowance$ coverannuakmissionsare subject to eesand
requirements to offset the excess emissions the following year.

Power plats that emit less than 12 Ibs of SO/mmBtu ae allowed to
increase emissions by 20 percent until the year 2000.

Phasellof the CAAA S0, reduction equirement becomesffectiveJanuary
1, 2000,and afects all utilities genedting at leas 25 MW of electicity.
These equirementsrequire appoximately 2128 electic power utilities to
reduceemissionsto a level equivalent to the @aduct ofan emisionsrate of
1.2 Ibsof SO/mmBtu timesthe aveageof their 19851987 el ue. SO,
emissionsrom electrc utilitieswill becappedat8.95 million tonsperyear

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Secbr Notebook Project 111 Sepenber 1997




Fossil Fuel Electric Power Generation Sattion VI. Federal Statutes and Regulations

Title IV of the CAAA requires a 2 million ton reduction in N@missions
from 1980levels. The EPA has developed regulaionsto hdp reduce NO,
emissions that magffectthe fossil fuel electic powergenestion indudry.
As in the SQreduction pogram,the NQ, Emission Reduction Pogram is
being implemented in two phasfor two categoies of coalfired electrc
utility boilers. The NQ, program differs from the SO, program in tha it
neither ‘taps theNO, emissions nor utilizes an dlowance trading g/stem.

Phase | of the pogram for "Group I' boilers waseffective on anuay 1,
1996, and affected dry-bottom wé fired boiles and tangentially fired
boilersthatarerequired to meet NQ performance standards (40 CFR Part
76). Regulationsfor Phag II of the NQ, reduction ppgram wee
promulgated in Decembdi996. The® lesbecome dective in the year
2000. The® regulationsset lower emision limits for Group1 boilers. In
addition, theregulation establishes initial NO, emission limitations for
Group 2 boiles. Group 2 lwilers include boiles applying cell buner
technology, cyclone boilerwet bottonboilers, andothertypesof coalfired
boilers.

Facilities coveed by the Acid Rain Program mus apply for an Acid Rain

Permit. Mog utilities mug apply for pemitsin dther Phae | or Phasell of

the pogram. Two categaesof utility units may be eligibledr exemption:
small new unitduming clean @ielsand etired units Some cogenetion

units are not covered under the program.

To auppot the mandatedeductionsin SO, and NQ, the 199CCAAA also

required EPA to issue regulationsrequiring facilitiesto ingall continuous
emissiongnonitoring g/stems(40 CRR Part 75). Fossil fuelelectic power
generation unitever25 megawattand new unitsinder25 megawattghat
use btielwith asuffur conentgreaterthan 05 pecentby weghtare required

to measure and report emissions under the Acid Rain Program.

Federal/State Operating Permits Programs

Title V of the CAAA requires the development o compehensve
permitting program to control air emissidmem mgor stationary sources.
Major ourcesinclude thoe that emit 100 torgear or more of VOCs or
criteria pollutants10 tongyearor more of anysingletoxic air pollutant,or
25 tongyearor more of a combination ofoxic air pollutants This program
is modeled aérthe NPDES piogram undeithe GVA and servesto biing
together all ofthe equirements concening air emisions that apply to
affected surces Like theNPDES program,adminigration ofthe opeating
permit program is also delegated to States with approved programs.
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This program requires all ggnificant ®urces of air emisions to obgin
permits. In general, utility fossl fud seam dectric powe plants are al
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considered majosources 0 they wil most likely be required to obtain
permits. Othe types of fossil fud dectric powe generation facilitie s, such
asthoe employing mall gasturbines may not beonsdereda majorsource
and maynot be required to apply br a pemit. Any opegtional change that
increases emssnsabove pecified limitswill most likely necesitatepemit
modifications. Pemit terms are daermined by State regulaions for
delegated programs but may not exceed 5 years.

Clean Water Act

Wastewater dchargesfrom fossil fuel electic powergenestion facilities
released to wateiof the United Stateare coveed underthe GNVA. Any
pointsourcedischargeisrequiredto apply br, and obtainan NPDES pemit
(40 GFR Pat 122) Pemits may be isued by EPA or a State, depending
upon whethethe State has delegated pgram. The NPDES pemits serve
to regulae point ource discharges by establishing pollutant limitationsand
other pecial conditions Facilitiesdischaigingto aPOTW may be equired
to obtan apermit from aPOTW tha has an gpprovel preéreatment program.

Current technologyasd effluent limitationsguidelinesand petreatment
standardsdr dischamgesfrom the geam eleaic genesting point urce
category wee promulgated in 198240 CFR Pat 423) The wage greams
covered and parameters limited are summarized in Table 37 below.

Table 37: Waste Streams and Pollutants Regulated Under National Effluent Limitation
Guidelinesfor the Steam Electric Generating Point Source Category

Type of Waste Stream BAT Effluent Limitations Guidelines

All discharges pH, PCBs

Bottom ash transport waters and low volume wgst&S, oil and grease

sources

Chemical boiler metal cleaning wastes TSS, oil and grease, iron, and copper
Non-chemical metal cleaning wastes Reserved (low volume wastewater limits apply)

Fly ash transport water (including economizer agiNo discharge allowed (based on the availability of dryu|
disposal methods and the potential for reuse of fly as
transport water)

v

Once-through cooling water Total residual chlorine (TRC) or free available chlorin
(FAC), depending on facility’s generating capacity

Cooling tower blowdown FAC, chromium, zinc, other 126 priority pollutants
where they are found in chemicals used for cooling tc"/ver

maintenance

Coal pile runoff TSS "
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In gened, seam electic facilities built after 1982 ae conglered new
sources and musomply withthe1982effluent limitations Less stringent
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guidelinesmay apply or facilitiescongructed betweeh974and1982(see
1974 guidelineand sandads). Steanelecticgenesting facilitiesthat have
been repowered are considered new sources.

Steam elecic facilitiesthatdischarge to a POW may be equired to meet
pretreatment tandads for exiding sources (PSES) or for new ®urces
(PSNS). Genera pretreatment gandads applying to mos indugries
discharging to a FOTW are desribed in 40 ER Part 403. Pretreatment
standards applyingpscifically to the seamelectic genesgting point source
category are listed in 40 CFR 88423.16 and 17.

Beyond the applicable technologgsd effluent limitations desribed
abow, permits may al® egsablish technologybasd limits for other
pollutants ba=sd on the application dbes professional judgementgPJ.
Permit limitsandspecial conditionsnay al® be etablished basd on water
quality considerationsThermal limitations are often placed in permits for
steam elecic powerplantsbagd on Section 3164) of the GNVA and water
guality congderations Additionally, pemits mayrequire the peformance

of a demongation sudy and implementation afontiol techndogies to
minimize advese envionmental impactsfrom cooling water intake
structures.

Storm waer discharges assodated with any indudrial activity ondte a a
fossilfuel electric powergenestion facility are coveed underthe National
Storm Water Progran. Steam eectric powe generating ectivitiesare listed
as one ofthe categaes of indugrial activitiessubject b the storm water
permit gpplication requirements (category vii). Theregulaions a 40 CFR
Part 12226 require facilities dischamging dorm waterfrom 1 of the 11
categories ofndudrial activitiesto apply br a gorm waterpemit if the
storm waterdischalgesto wates of the United StatesIn mog permits,
facilities ae required to develop and implemeatstorm waterpollution
prevention plan. However, limitations and other special conditizansbe
indudel on acase-by-case basis. Somepeamits may includethe numeric
effluent limitation guidelinedr coal pile runoff. Stom waterdischamges
associated with othemdudrial activities at fossil fuel electic power
generation facilities are typically not subject to numeric limits, however.

Resource Conservation and Recovery Act

The 1980 Solid Wds Digposal Act Amendmentsonditionally exempted
from regulaion unde Subtitle C large volume wastes, including fly ash
waste, bottom dswade, boiler dag wase, and fue gasemision contmol
waste geneted pimarly from the combugon of coalor otherfossil fuels
(RCRA 83001) Secion 8002¢) of RCRA drecied BPA to sudy thee
wastes.
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In 1993, EPA issued a egulatoly detemination addessing laige volume
wastes fly ash,botom ash,boiler ash,boiler slag, and fue gas emsson

control wastes) generated by @d-fired utility powe plants including
independent poweproduces not engaged in any aghindugrial activity.

The regulatory detemination $ated that theswasesshould nobe regulated
as Subtitle C wastes when they are managed separately from othe wastes.

A similar dgermination for othe largevolumefossil fuel combugion wastes

and co-managed wastes was deferred pending additional studies.

Wastes exemptdm hazadouswade regulation(currently all wagesfrom
fossil fuel combusBon) are addessed by Subtitle D of RCRA (or
nonhazardousosid wageg. There ae curently no Federa nonhazadous
waste egulations As a result, fossil fuel electrc powergenesation wase
management iaddessed lely by the Statesitherthrough theirgened

industrial ®lid wage piogramsor through pecific programsfor fossil fuel
combustion wastesThese State programs vary considerably.

Subtitlel of RCRA hassringentrequirementsfor undegroundpetroleum
and hazatoussubgancesstorage tank (UST) systemswith 110gallon or
greatercapacity. Any storageof fuelsin USTsonste at a bssil fuel electic
power genation facility would be covexd urder the® regulationsat 40
CFR Part 280.

SubtitleC of RCRA povidesfor a compehensve cradle to gave ystemof

managementor hazadous wage and includesules govening wase
disposal on land;ecycling and genetors;, and treatment, sorage, or
disposafacilities(TSDF9. Low volume bssil fuel combuson wagesnot
co-managed with &s dag, or flue gasdeslfurization wastes and other
wasteghat ae not diectly asociated with the combtisn proces are not
exempted fom hazadouswage regulation. As such, they ae hazadous
wastes ithey ae liged ashazadouswagesfromnon-specific sources(e.g.,

spent slvens) or if they exhbit one ormore of the RCRA hazatouswage
characteistics of toxicity, comrodgvity, reactivity, and ignitability. The
identification ofspecific listed wasesand the dehitions of the hazatous
waste characteristics are listed in 40 CFR Part 261.

Fossil el electrc powergenesgting plantsdo not typically genete lage
guantities ofhazadouswade. Furthemore, the equirements and cots of
operatingan onste hazadouswage TSDF are extenwe. Therefore, mog
electric powergenesting facilities send any gesrated hazadouswage to
offsite RCRA-permitted commercial TSDFs for permanent disposal.

Some team elecic power genedting plantscodire their boilers with
hazardous wass(e.g., pent ®lventg, along withtheir primary fossil fuel
source. Such facilities are subject to RCRA regulatiorderthe BIF Rule
(40 CFRPart266,Subpartd). TheBIF Rule includes opeating condition
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requirements, agell asteging requirements for airemisionsand esiduals
to ensure adequate destruction of toxic constituents.

Emergency Planning and Community Right-to-Know Act

In a recentrulemaking 62 AR 23834,May 1, 1997) EPA exparded te list

of indugry groups subject to reporting requirements under Secton 313 d

EPCRA (61 R 33587) The e)arded Ist of indudry groups includes
electric utilit ies classified in the following SIC codes: 4911 Hectric Sewices

4931 Hectic ard Other SenvicesCombined,ard 4939 @mbination Utilit ies,

Not Elsewhere Qassified. EPCRA Section 313 nowequires electic

generating dcilities that combuss coal and/or oil for the pupos of

generatinglecticity for disribution in commese to evaluate theahemical
use and managemenactivities to detemine potential eporting

responsildities. Section 313 eablishesannual equirementsfor amounts
releasedndothewise managed ofsection 313 chemicdlgqa list of more

than 650 chemicals and chemical categories).

For each Section 313 chemicaloblemicaktategoy, coverd facilitiesmud

report tota routine and accidental amountsenterng each envonmental
media, asvell asonsite watge management viagnd ofsite trangers for,

disposal, wae treatmentenegy recovey and ecycling,andonste source
reduction activities This information issubmitted on the RI reporting

form called Fom R if the facility hasmet orexceeded cé&ain thiesholds

The first period of reporting for this indugry will be on orbefore duly 1,
1999, br the perod from Bnuary 1 to DecembeBl, 1998. Reporting will

be required annually thezater. For additional inbrmation on thes new
TRI reporting rejuirements, contact the Emergency Planningand Right-to-
Know Hotline at 800) 5350202 {n Virginia and Alaka (703)4129877;
TDD (800) 553-7672).

VI.C Pending and Proposed Regulatory Requirements
Clean Air Act Amendments of 1990

Hazadous Air Pollutants

In response to requirements under Secton 112 d the CAA aswel asSecton
129, EPA is dedloping a unified st of Federa ar enission regulations for
indudrial combugion sources. This rulemaking effort is being called the
Indudrial Combugion Coordinated Ruemaking (ICCR).

The ICCR will cover sources from indudrial/institutional/commercial boiler,
process heaters, indudrial/commercial and other solid waste (not including
hazadous, medical, or large nmunicipal) incinerators, stationary gas tirbines,
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and stationary internal combudgion engines. These sources are not limited to
use ¢ fossil fuek am have the pdentia to emit both HAPs ard ciiteria
pollutants. This rulemaking effort will produce gpproximately seven separate
regulations, sx of which are expecedto befinalized ty November 2000. For
additional information on the ICCR, contactFred Porter, U.S. EPA Officeof
Air ard Radiation, at (919)5415251.

Secton 112() requiresthat EPA perform sudiesto evaluate the heath risks
associated with emissions of toxic ar palutants from dectric utility seam

generating unts. Electric utility seam generating unts are defined as any

fossl fuekfired canbuston unt of more than25 MW eledric that seves a
gererator that produceselecticity for sale. Cogererators that supply more
than one-third of their potential electric output capady ard nore than 25
MW output to any utility power distribution system for sale will also be
covered. A preliminary sudy has been completed and was issued as an

interim final in October 1996. Additional sudieswill be paformed, as well

as an in-dept study of potential puldic heath concems due d mercury

emissions from utilities. These findings will be puldished in a report to

Congress ata kter daie ard will includecosts ard technologiesavailable ©

control these enssons ard recanmendaions asto whether regulations are
neededor air toxics enmssbns from thisindusty. For addtionalinformation

on this study, contact Bill M axwell, U.S. EPA Offic e of Air and Radiation, at

(919)5415430.

Clean Water Act

Efflu ent Limitations Guidelinesand Standardsand Pretreatment Standardsfor
the SeamElectic Point Source Caggory

The existing 1982 effluent limitations guiddines and sandards and
pretreatment stardards or wasewaer discharges fom the SeamElectic
Point Source Category are curently being reviewed ly the Office of Water.
A preliminary study has been completed by the Office of Water to evaluae
the guidelines and dandards based on current technical feasbility,
environmental factors, economic impacts, and utility to pemit writers. The
study was peformed becausehe steamelectric power gererating industial
catgay isconsdered as a catidate for possble regulatory revisionsin the
future. For additional information, contact Joe Daly, U.S. EPA Office d
Water, at (202) 260-7186.

Cooling Water Intake Stucture Regulations

Section 316(H of the Clean Water Act requires that “...any standard
established pursiant to Section 3010r 306... ad goplicable to apaint source
shall require that the locaton, desgn construction, ard capadly of cooling
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water intake sructures reflect the best technology available for minimizing
adwerse erwvironmental impact” Since fssl fuel electric power gererators
with steamturbines wthdraw by far the greaestquartity of cooling water of
any sngle indudrial sector, it is expected that this indugry will be the most
affected ly this requirement. Although some EPA regions and Shateshave
developed programsto minimize impacts from cooling water structures, no
uniform netional sandardsor implementing regulationsarecurrently in force.
As setforth in a cansert decee Croninv. Browner), EPA has initiated the
information collection acivities reeded @ develop proposed regulations to
addess impacts from the intake d cooling water by 1999. Final EPA acion
is scheduled for the year2001. For addtional information on the Sedion
316() rulemaking effort, contactDelorah Nagk, U.S. EPA Office d Water,
at (202) 260-2656.

Resource nservation and Rcovey Act

A regulatory determination on whether largevolumewastesat utilit y oil- fir ed,
nonutilit y coal- and oil- fired, and fluidized bed combugion power plants and
co-managed largevolumewastes a al utilit y and nonutilit y coal- and oil-fir ed
electric generation facilities should be consdered hazadous wasés umler
Sulditle C is expeced b be finalized n 1998, perding addiional daia
callecton. For addtional information, contact Demis Ruddy, U.S. EPA
Office d Sdid Waste, at (703) 308-8430.
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VII. COMPLI ANCE AND ENFORCEMENT HI STORY

Until recenly, EPA has focused mch of its atention on measuing
compliance wih spediic ervironmertal statutes. This appioachalows the
EPA to trackcompliance wih CAA, RCRA CWA, ard other ervironmertal
statutes Within the last several years, the BPA has begunto suppenert
single-media compliance indicators with facilit y-specific, mutimedia
indicators of compliance. In doing so, EPA is in a better position to track
compliance with al statutes at the facilit y level and within specific indudrial
securs.

A mgor stepin building the capacity to compile mutimediadaafor indugrial
secbrs was he creaion of EPA's IDEA system The IDEA has the capady
to "read nto" EPA’ssingle-mediadatabases extractcompliance recads, ard
match the recordsto individud facilities. The IDEA system can mé&ch air,
water, waste, toxicspestcideseEPCRA, TRI, ard erforcenert docketrecads
for a given facility and generate a list of historical pemit, inspection, and
enforcement activity. IDEA dso has the capability to anayze daa by
geographic area ad caporate lolder. As the capady to gererate
multimediacompliance daaimproves, EPA will make available morein-depth
compliance aml erforcenert information. Additionally, sector-specfic
measues d successdr compliance asstarce eforts ae keing deweloped.

Compliance and Bforcement IPofile De<ription

Using inspecton, violation ard erforcenen datfromthe IDEA system this
section provides nformation regarding the Hstorical compliance and
enforcement activity of this sector. In order to mirror the facility universe
reported n the Toxic Chenical Profile, the daareportedwithin this secton
consist of recads ally from the TRI reporting unverse. With this decsion,
the sekcion criteria are cansistent acloss seatrs with certain excepions.
For the sectors that do not normally report to the TRI program, daa have
been provided from EPA's Facility Indexing System (FINDS) which tracks
facilities in dl media daabases. Please note, in this section, EPA does not
attempt to ddine the actud number of facilit ies that fall within eachsecor.
Instead,the sedon portrays the recads d a sulset of faciities within the
secbr that are wel defned within EPA daibases.

As a cleck o the elative size d the full secbr unverse most notebooks
contain an estimated number of facilit ies within the sector accading to the
Bureau of Cersus. For the fossl fuel electric powver gereration industy,
statistics about the indudry are collected by the DOE EIA (see Section 11).
With secbtrs dominated ty small bushesses,swch as netal finishers ard
printers, the reporting unverse within EPA daabases may be small in
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compatisonto Cersus dat. Howewer, the group seéctedfor inclusibninthis
data analysis section should be consistent with this sector's general make-up.

Following this introducion is a ist defning eachdata cdumn presened
within this secton. These w@dues epresem a retrospecive sunmary of
inspectons ard erforcenert acions, ard reflectsdely EPA, State, ard local
compliance assuance acivities that have beenertered into EPA datbases.
To idertify ary chargesin trerds, the BPA ran two data queres:one for the
pas five cakerdaryears (April 1, 1992,to March 31,1997)ard the ather for
the nost recert 124month peliod (April 1, 1996,to March 31,1997). The
5-year aralysis gives an avaage level of actvity for that peitiod for
compaiison to the nore recern acivity.

Because st inspecions focus m single-meda requirements, the data
gueres pesered inthissecton are iekenfromsingle mediadaiabases. These
databasesdonot provide dai on whether inspectons are satelocalor led by
EPA. Howewer, the table lreaking down the unverse d violations does gve
a ciude neasuenert of EPA's ard Sates'effortswithineachmedia piogram.

The presented daa illustrate the variations across EPA regions for certain

secbrs? This variaion may be atributabde to statelocal daw ertry
variations, specific geographic concentrations, proximity to population
ceners, sersitive ecaystens, highly toxic chemcalk used n producion, or

historical noncompliance. Hence, the exhibited daa do nat rank regional

performance a necessaly reflect which regions nay have the nost
compliance problems

Compliance amnl Enforcenert Data Definitions

Facility Indexing Sysem - This system assigns a common facilit y number
to EPA single-meda pemit recads. The FINDS idertificaion number
alows BPA to compile ard review al pemit, compliance, erforcenert, ard
pollutant release daa for any given regulated facilit y.

Integrated Daia for Enforcement Analysis - This daaintegration system
can retrieve information from the mgor EPA program office daabases.
IDEA uses the ANDS idertificaion number to link sepaste dat recads
from EPA’s daabases. This alows retrieval of recads fom acioss nedia
or statutes for any given facility, thus creating a “measter list” of recordsfor
that facility. Some of the daa systems accesdile troughIDEA are: AIRS
(Office d Air ard Radation), PCS (Office d Water), RCRIS (Resaurce

& EPA Regions include the following gates: | (CT, MA, ME, RI, NH, VT); Il (NJ, NY, PR, VI); lll (DC, DE, MD,
PA, VA, WV); IV (AL, FL, GA, KY, MS, NC, SC, TN); V (IL, IN, MI, MN, OH, W); VI (AR, LA, NM, OK,
TX); VII (IA, KS, MO, NE); VIII (CO, MT, ND, SD, UT, WY); IX (AZ, CA, HI, NV, Pacific Trug Territories); X
(AK, ID, OR WA).
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Conservation ard Recwery Information System Office d Solid Waste),
NCDB (National Compliance DatBaseOffice d Prevertion, Pesticides ard
Toxic Substances), CERCLIS (Comprehensive Environmental and Liabilit y
Information System, Syefund), and TRIS (Toxic Release Inventory
System). IDEA also contains information from outside sourcessuchas Dun
ard Bradsteet ard the Occupabnal Safety ard Heath Administration
(OSHA). Most dat queres displayed in Sectons IV ard VII of this
notebook were conducted usng IDEA.

Data Table Column Heading Definitions

Facilities n Search are kesed m the unverse d TRI reporters within the
listed SIC oode range For indudries not covered under TRI reporting
requirements (metal mining, nonmetallic mineral mining, eectric power
generation, ground transportation, water transportation, and dry cleaning), or
indugriesin which only a very small fr action of facilit ies report to TRI (e.g.,
printing), the rotebook usesthe HNDS universe br execuing dat queres.
The SIC code range setcted r eachseach is defned by eachnotebook's
sekcted SC cade coverage desdbed in Secion Il.

Facilities Inspected indicaies te level of EPA ard state agery inspecions
for the facilit ies in this data search. These values show what percentage of
the facility universe is inspected in a one-year or five-year peiod.

Number of Inspections measues te tota numberof inspectons conducted
in this secbr. An ingpection evert is counted eachtime it is ertered into a
single media database.

Average Time Between Inspections provides anaweragelength of time,
expressed in months, between compliance inspections at a facilit y within the
defined unverse.

Facilities wih One or More Enforcement Actions expresseshe rumber
of facilit iesthat were the subject of at least one enforcement action within the
defined time period. This category is broken down further into federal and
stateactions. Data are obtained for administrative, civil/ judicial, and criminal
erforcenert acions. Administrative actons include Ndices ¢ Violation
(NOVs). A fadlity with mutiple enforcement actions is only courted once
in this column, e.g., afacility with three enforcement actions courts as one
facilit y.

Total Enforcement Actions descrbes the total nunmber of enforcenent
actionsidenifiedfor anindustial secbr acioss al ervironmental statutes. A
facilit y with muitiple enforcement actionsis counted mutiple times, eg., a
facilit y with three enforcement actions counts as three.
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State Lead Actionsshowswhat percertage d thetotal erforcenert acions
aretakenby state ard localervironmenta ageries. Varying levels of use ly
states of EPA daa systems may limit the volume of actions recorded as Sate
erforcemnert acivity. Some states exensively report erforcenert acivities
into EPA data systens, while other states nay use their own daa systens.

Federal Lead Actions slows what percertage d the total erforcenent
acions are taken by the Unted Sates Environmertal Protecion Agercy.
Thisvalue ncludes eferralsfrom state agenies. Many of these agbnsresuk
from coordinated or joint state/federal efforts.

Enforcement to Inspection Rate is a rtio of erforcenernt acions to
inspectons, ard is presemed for comparative purposesonly. Thisratio isa
roughindicator of the relationship betweeninspecions ard erforcenert. It
relates the rumber of erforcenen acionsard the number of inspecions that
occurred within the ane-year or five-year petiod. This ratio includes he
inspectons ard erforcenernt acions reported urder the CWA, CAA, ard
RCRA Inspections ard actons from the TSCA/FIFRA/ EPCRA daabase
are rot faciored nto thisratio becausemost of the actions takenurnderthese
programs are not the result of facility inspections. Also, this ratio does not
accaurt for erforcenernt acions arising from non-inspecton compliance
monitoring activities (e.g., self-reported water discharges) that can result in
erforcenert acion within the CAA, CWA, ard RCRA

Facilitieswith One orMore Violations Identifiedindicates he pecertage
of inspected facilit ies having aviolation identified in one of the following data
catgaies: In Violation or Significart Violation Status (CAA); Repatalde
Noncompliance, Current Year Noncompliance, Significart Noncompliance
(CWA); Noncompliance anl Sgnificart Noncompliance(FIFRA, TSCA, ard
EPCRA); Unresdved Violation ard Urresdved High Priority Violation
(RCRA). The vaues pesemed for this cdumn reflect the exent of
noncompliance wihin the measured ime frame, but do not distinguish
between the sewerity of the roncompliance. Violation status nay be a
precusor to anerforcenert acion, but does rot necessaly indicate thatan
enforcement action will o ccur.

Media Breakdown of Enforcement Actions and Inspections -- four
colummsidertify the proportion of total inspecions ard erforcenert actions
within EPA air, water, wase, and TSCA/FHIFRA/EPCRA datbases. Each
coum is a pecentage d either the “Total Inspectons,” or the “Total
Actions’ column.
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VIILA Fossil Fuel Electric Power Generation Industry Compliance History

Thissectionexamineshehistorical enbrcement and compliance datatba
fossil fuel electic powergenestion fctor. Asnotedeatier, thee data wes
obtained fom EPA’s IDEA system. The five exhibitswithin this section
provide both a Searand a lyearreview of the datarfom the sctorand
alsoprovidedata fom othersectoss for compaison puposes It shouldbe
noted that te data a& accesed in the DEA databas system thiough 3C
codes.Therefore, only tho® facilitieswhose pimary SIC codesndicatethe
potential br powergenestion activitiescan be accesd (see Setion Il).
This meanghat the dataetrievedfrom IDEA may be maginclusve (e.g.,
includetransmission and digibution facilities). Othernndudry facilitiesthat
have asociated powegeneration activitiescannot be identiéd becaustheir
primary SIC codes do not indicate power generation.

Table 38 povides aroverview of the reported compliance aml erforcenent
daitafor the fossl fuel electric povergererations secor overthe pasts years
(April 1992 b April 1997) The= datare ako brokenout by EPA Regions
thereby pemitting geayraphicalcomparisons. A few points evidert fromthe
data are listed below. As shown, 3,270 facilities were identified through
IDEA with SIC codestha indicate powe generation may beoccurring (e
discusson above) Of thos, appoximately 66 perent @,166) were
inspected in the last 5 year®ther points of interest include:

*14,210 inpectionswere conduded over the las 5 yeas. Of the 3166
facilitiesinspectedpnaveiage,each eceived oveb inpectionsin thepas
5-year period.

*Thel4 210inspectiongesulted in 403 &cilitieshaving enbrcement actions
taken agairtsthem. At those 403 &cilities, there were a total of 789
enforcemenactions therefore,each &cility aveaged nedy 2 enforcement
actions over the 5-year period.

*The averageenforcement to ingection rae is 0.06, with therate across the

regions anging from 0.02 to 013. There appeas to be no caelation

between &te vesusFedera leadontheinspectionsand the erdrcement to
inspection rate.
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Table 38: Five-Year Enforcement and Compliance Summary for the Fossil Fuel Electric Power Industry

A B C D E F G H I J

Region Facilites | Facilities Number of Average Facilities Total Percert Percert Enforcement

in Search | Inspected | Inspections M onths with 1 or Enforcement State Federal to Inspection

Between More Actions Lead Lead Rate
Inspections Enforgement Actions Actions
Actions

I 250 140 664 23 36 55 84% 16% 0.08
I 269 199 1,455 11 75 187 84% 16% 0.13
Il 305 221 1,997 9 57 130 87% 13% 0.07
v 559 353 3,039 11 45 84 82% 18% 0.03
\% 552 344 2,287 14 76 134 69% 31% 0.06
VI 315 222 1,079 18 30 61 54% 46% 0.06
VIl 409 259 1,170 21 22 28 36% 64% 0.02
VI 134 91 643 13 15 35 60% 40% 0.05
IX 273 251 1622 10 38 57 84% 16% 0.04
X 204 86 254 48 9 18 61% 39% 0.07
TOTAL 3,270 2,166 14210 14 403 789 76% 24% 0.06
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VIl.B Comparison of Enforcement Activity B etween Sdected Industries

Tables 39 ad 40 alow the canpliance hstory of the fossl fuelelectric power
gereration secor to be compared b the aher industies covered by the
industry secbr notebooks. Compatisons betweenTables39 ar 40 pemit
the dertificaton of trends in campliance aml erforcenernt recads d the
variousindugries by compaiing dat covering the last 5 years (April 1992 b
April 1997)to that of the pag year(April 1996 b April 1997) Asshown in
the datathe 3270fossl fuel electrc powergenestion facilitiesis the $xth
largest numberof fadlities identified through DEA, with ground
transportation having the ntofacilities with 7,786. However, while
approximately 66 peent of the fossil fuel electic power geneation
facilities have been ipgcted in the pas$ yeass, only 41 pecent ofthe
ground tengportation facilitie shave been ingected. Othe pointsof interest
from the 5-year summary include:

*The numler of inspections ove the past 5 years for fossl fuel dectric
power genation facilities (14,210) is more than 3 timesthe amount
conducted in most other sectors.

*Theenforcemento ingection rae of 006 ove thepast 5 years is oneof
the lower rates of the listed sectors.

Points of interest from the 1-year summary include:

*The 1318 fossil fuel electrc powergenestion facilities ingpeced in the
past yearplacesthis sector among the topdur sectors for number of
facilities inspected.

*The total numbeof ingpectiondn thissectoris 2,430which compagswith
the numbepof inspectionsperformed in the gound tangortation and non-
metallic mining sectors, butis 1.5 to 17 times morethan theothe sectors
which range from 1,436 down to 141.

*Theenforcemento inspection ete of 0.06 isabout aveage among all the
sectors, with the lowébeing 001 (dry cleaning)and the highédeing 023
(petroleunTefining). Thisis relatively congant with the Syearaveilage br
the fossil fuel electric power generation sector.

TablesA1and 42 povide a moein-depth compason between thiossil fuel
electric powergenestion =ctorand othes by omganizing inpection and
enforcement data by enwimmental &@tute. As in the previous Tables
(Tades 39 ad 40) the dat cover the last5 years (Talde 41) ard the last
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Fossl Fuel Electric Power Generation
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one year (Table 42)to facilit ate the identification of recen trerds. Points of
interest from the 5-year summary include:

sCompared to other sectors, the fossil fuel electric power generation sector
hasoneof the hgherperceneges of CAA inspedions 67%) and onef the

lower pecentage®f RCRA inpections(11%), when measred againsthe

total numberof inspections conductedAs a result, it hasoneof the higher
percentages o€AA enforcement actions (59%) and one of the lowes
percertages & RCRA eriorcenen acions(10%), when neasued against

total enforcement actions.

The 1-yer ingection and enforcement summay reflects similar numbesto
those from the past 5 yearo notable exceptions are apparent.

VII.C Review ofMajor Legal Actions
Major Cases/Supplemental Bvironmental lPojects

This section provides summay information about mgor cases that have
affected hissector, ard a st of Suppenmertal Environmertal Projects (SEPS).

VII.C.1 Review ofMajor Cases

As shown in the pevioustables the numbeof enforcement actionsaken

over the pas5 yeas, when compaed to the numbenf ingpections
conducted, isninimal. Even though ther havebeen871total enforcement
actions, majocagsinvolving fossil fuel electic powergenestion facilities

are are. Since 1992however there have been atdst 13 actionsagains

such facilities.

The 13 cases were broken out as follows:

*6 cagsunderthe AA (asbesos NESHAPs NO, monitoiing violations
and SQ violations)

2 cases under the CWA (NPDES permit violation, wetlands)

2 cases under TSCA (PCBs)

2 cases under EPCRA (release in excess of reportable quantities)
*1 multimedia case (CWA, EPCRA, and TSCA).

The aveage pendy assoated wih these cases wasigt more than
$150,000.In addition, two SEPswere assodiated with thel3 @ses. Thos
are discussed in more detail in the following section.

The two mossgnificant cases agang fossil fuel electric powea generation
facilities included ®VA violations by Potomac Eectic Power Company
(PEPCO) and CAA violations by Public Servigkectric & Gas (PSE.G).
In the PEPCO cag, the violationsoccured from 19880 1993 during which
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time a #e upewisor eitherpumped omversaw the pumping of polluted
waterfrom holding pond#nto an adjacentvgamp. PEPCO discovered the
illegal dixhamge and inbrmed BPA. The consent decee povidesfor a
penalty of $975,000Because theiolation was self -disclosed, nocriminal
charges were brought against the company or its officers.

In UnitedStatess. Public Sevice Hectiic & Gas PSE&G was charged with
violating the CAA, secifically the asbestos NESHAP. While commutirg
home from verk, an off-duty BPA ingpector noticed a pile of old pipes
laying in a yad. A subsequeninspectionof the old gasracking opestion
revealedhe NESHAP violations The PSEG wasrequired to pay a civil
penalty of $230000 and complete an extéres worker training and
notification program.

VII.C.2 Supplementary Environmental Projects (SEPS)

SEPs are compliance agreements that reduce a facility's non-compliance
perdlty in return for anenvironmental project that exceeds the value d the
reducton. Often, these pojects fund pdlution prevertion acivities that can
reduce the future pollutant loadings of afacility. Information on SEP cases
can be accessed i@ the internet at EPA's Enviro$erse welsite:
http://es.inel.gov/sep.

As mentioned abovethere wee two SEPs at fossil fuel electric power
geneation facilities. The SHPs were negotiged with IES Utilities,
Incorporated, of @la Rapids lowa, and Consumeas Powe Company of
West Olive, Michigan.

The @se agang IES Utilities, Incorporded, was the first acid ran
administrative penalty action in the coyntrThe complaint allegedBES
failed to complet timely certification testing of the acid rain continuous
emission monita required for SO,, NO,, CO,, and volumeirc flow at
several ofits geneating gations As pat of the ®ttlement,|IES ageed to a
SEP involving the purchase and permanent surremgtre utility to EPA
of 589 SQallowances. Each dlowance conditutes an authorization to emit
during or dter a ecified caenda year oneton of SO,. The value ofthe
allowances permanently removed from the market was $76,570 at the time
of the ®ttlement. |IES wasals required to pay a penalty @#25630 to sttle
the claims.

In the Consurars Fower Conrpany casethe company ageed o cary out
three SIPsat a total eémated cosof $247742. The projects include ()
converting heat exchangdrom ethylengjlycolto propylene glycolwhich
is 300timesless toxic,(2) sending information on BPCRA requirementsto
an esimated 3000 facilities in Michigan,and @) conducting an ousach
program on theEPCRA Section 302 notification requirement to rura
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communities. The company musl cetify its compliance with BCRA.
In its complant, EPA alleged tha the company faled to notify aithorities
about an accidental release of 1,400 pounds of sodium hypochlorite.
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VIIl. COMPLIANCE AS SURANCE ACTIVITIES AND INITIATIVES

This section highlights the activities undertaken by this indugry sector and
pulic agermies b volurtarly improve the secbr's environmertal
performance. These activities include those initiated independently by
industia trade assoations. In this secton, the rotebook also contains a
listing ard desciption of national ard regional trade asscations.

VIIl. A.  Sector-related Environmental Programs and Activities
Clean Air Power Initiative

The goaof theClean Air Powe Initiative (CAPI) isto improveair pollution
control efforts within the electripowergenesting indudry by developing
an intgraed regulaory drategy for three mgor pollutants emitted by
electric poweigenesators. SO,, NO,, and airtoxics(specifically, mercury).

The projectwasinitiated in 1995 ly EPA’s Assistart Administrator for Air

and Radiation. Through the Initiative, EPA hopes b provide the ekctric
power indudry with greater regulatory flexibility and cost savings while

acheving ervironmertal goals for ozone, fine paticles, regional haze,ard

toxics. The Initiative will use existing CAA authority where possible,

althoughultimately new congressional authority may be required. The BPA

believes focusng on regiona redudions of the pdlutants and implementing

a “cap awl trade” appoach for same pdlutants, suchas NQ, SO,, and

mercury, would be most effective. The BPA is meeing with represematives
of the paver industy, State ar local officials, ervironmertal groups, ard

pollution control vendors to obtain their views and input for the regulatory

framewark for the Initiative. (Contact Linda Reidt Critchfield, at (202)233-
9087. Website: Htp://www.epagov/cap).

EPA Regional Compliance And Enforcement Activities

TheEPARegion VIl hasfocused on enforcement and compliance activities
for cod-fired powe plants Thisindudrial sector was targeted by Region
VIII becaug they have 38ignificant opeating plantdi.e., geneete greater
than 25MW electicity). The region hasexperenced ongoing compliance
issues @ated to the new Aall Rain Program, impacs from plants in PSD
Class lareas and impactsn nonattainment aas The goal ofthis EPA
regioral compliance and enforcement initiative is to comprehensvely
evaluate the complianctasusof thefacilities The region isalo evaluating
anyenvironmentajustice issues dueto the location of thefacilities. Stdes
in Region V11l are paticipating in thesector initiative by peforming annud
air progran and NPDES pemit ingpectionson ayearly basis. South D&ota
has conducted multimedia inspections at two coal-fired power plants.
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Department of Energy Environmental Research Programs

The DOE maintains numerous laboratories fadd facilitie s that perform
research and development typeiaties. The following facilities are of
interest to the dssil fuel electic power geneation indudry and
environmental compliance:

«Argonne National Laboratory: The Argonne Nationdlaboratory (ANL)
conducts appliedeseach and egineering development in engy and
environmental technologs, high peformance computingand sientific
research iphyscaland life ciences The Ehergy SysemsDivision of ANL
focuses itsexpetise on controlling envionmental impactof indugrial
energy us. The divison iscommitted to aavitalizedcompetitivenesin the
national economy. (Website: http:\\www.anl.gov).

+Oak Ridge National Laboratory: The Oak Rdge National kboratoty
performsreseachonabroad enge ofenegy-related poblemsandprovides
technical information and assistance on energy resear8tdtmandlocal
governments and the ipate ®ctor Areasof reseach include wate
management,oksil, fuel powergeneation technology,nuclear power
generatiortechnologiesfuson technologyconvation,andenvironment.
(Website: http:\\www.ornl.gov).

sFederal Energy Technology Ceneér: The Fedesl Energy Technology
Center EETC), oneof the govenmentsprincipal fossil f uel enegy research

centers, isresponsble for reseach and deglopment programsin the
technical and admirtiation managemeuwnf fossl enegy. The FE Cispat

of the Buceton Rsearcch Genter, which isthe Nationslarges govenmental
lab devoted to coaleseach and development.The ceater's program

responsibilities include clean coal technologyal pepaation,combusion

technology, alterative elsutilization, flue gasleanupgcoal liquefction,

advanced eseach and technology develomnt in direct utilization and
liquefaction, and solids transpoifWebsite: http:\\www.fetc.doe.gov).

VIIl. B EPA Voluntary Programs
Environmental Leadeship Program

The Environmental Leadership Program (ELP) is a nationa initiative
developed by EPA that focuses on improving environmental peformance,
encouraging voluntary compliance, and building working relationships with
stakelolders. EPA initiated a ane yearpilot programin 1995 ly selecting 12
projects at indudrial facilities and federal indallations that demonstrate the
principles d the BLP program. These pmciples nclude: ervironmental
management systems, multimedia compliance assurance, third-party
verificaion of compliance, puldic measues d accaintability, padlution
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prevertion, community involverrert, ard mentor programs. In return for
patticipating, pilot patticiparts receved public recagnition ard were given a
period of time to correctary violations discoveredduring these epelimental
projects. Four fossil fuel eectric power generation facilit ies proposals were
aceepted and are listed in Table 43. Progress eports am fact shees from
these diot programs are row awailable rom EPA or off the web

Table 43: List of Power Plants That Participated in the Environmental Leadership
Program For 1995 and 1996

1. Arizona Public Service, Deer Valley Facility (Phoenix, AZ)
2. Duke Paver Riverberd SeamStation (Mt. Holly, NC)
3. OceanState Power (Burrillville, RI)

4. Salt River Project (Phoenix, AZ)

EPA is making plars © launch its full-scaé Environmertal Leadeshp
Programin 1997. The full-scale piogram will be facilit y-based with a 6-year
paticipation cycle. Facilities that meet certain requirements will be dligible
to paticipat, suchas taving a canmunity outreactiemployee nvolvement
programs ard anervironmertal managenent system (EMS) in place br 2
years. (Contact: Debby Thomas, ELP Deputy Director, (202)56645041.
Website: http://es.inel.gov/elp).

Project XL

Project XL was initiated in March 1995 asa pat of Presdent Clinton's
Reinventing Environmental Regulation initiative. The projects seek @
acheve cost effecive ervironmertal benefits by providing paticiparts
regulatory flexibilit y on the condition that they produce greater environmental
benefits. EPA and program participantswill negotiate and sgnakinal Project
Agreement, ddailing specific environmental objectives tha the regulated
entity shall satisfy. EPA will provide regulatory flexibilit y as an incentive for
the paticiparts superor ervironmertal performance. Participarts are
ercouraged o seekstakeloldersuppat from local governments, busnesses,
and environmental groups EPA hopes to implement fifty pilot projects in
four categories, including indudrial facilit ies, communities, and government
facilities regulated by EPA. Applications will be acceped on a mlling basis.
For addtional information regarding XL projects, including applicaton
procedues ard ciiteria, see he May 23, 1995 federal Register Notice.
(Contact Fax-on-Demard Hatline 202-260-8590,0r Christopher Knopesat
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EPA’s Office d Pdicy, Plaming and Evaluaton (2022609298. Website:
Web: http://www.epagov/
ProjectXL)

Climate Wise Recognition Program

The Gimate Change Action Plan wasitiated in espon® to the US.
commitment to educe geenhou® gasemisionsin accodance with the
Climate hange ©nvention ofthe 199 Earth Summit. As pat of the
Climate hange Action Plarthe Gimate Wi Recogrition Program isa
partnership initiativeun jointly by BPA and DOE The piogram isdesgned
to reduce geenhous gasemisions by encouaging leductions across all
sectors ofthe economyencouaging paticipation in the @ll range of
ClimateChangeAction Plan initiativesand bgering innovation. Program
participantsare required to identiy and commit to actionshat educe
greenhouse gas emissiordhe program, in turn, gives organizations early
recognition br their reduction commitmentgrovidestechnical asstance
through conslting srvices workshops and guidesand povidesaccesto
the pogram’s centalized information ystem. At EPA, the pogram is
operated by the Aiand Ehergy Policy Divison within theOffice of Policy
Planning and faluation. (Contact: Pamela Heran, (2022604407,
Website: http://www.oit.doe.gov/Access/climate).

Green LightsProgram

EPA’s Green Lights program was initiated in 1991 andhas the gal of
preverting pdlution by ercouragng U.S. institutions to use errgy-efficiernt
lighting techndogies. The program saves money for businesses and
organzaions ard creaes a atarer environmert by reducng pdlutants
releagd nto the amosphere. The programhasover 2,345 paticipartswhich
includemgor corporations, small and mediumszed busnesses, federa, sate
ard local governments, non-profit groups, schools, unversities, ard heath
care facilities. Each paticipant is required to survey their facilities and
upgrade ighting wherewer it is profitade. Asof March 1997 patticiparts had
lowered their dectric bills by $289millio n annudly. EPA provides technical
asistarce D the participarts througha decsion suppat software package,
workshops aml manualk, ard aninformation hotline. EPA’s Ofice d Air ard
Radation is respasible for operating the GreenLights Program. (Contact
GreenLight/Energy StarHotline at1-888-STARYES a Maria Tikoff Vargar,
EPA Program Director, at (202)2339178. Website:
http://www.epagov/greenights.html).
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WageWs$e Program

The WasteWi$e Pogramwasdarted in 1994 ly EPA’ s Office d Sdid Waste
and Emergency Response. The programis amed at redudng municipd solid

wases ly promoting wase prevertion, recycling cdlection ard the
manufacturing ard purchase of recycled products. Asof 1997,the program
had alput 500 canparies asmembers, one third of whom are Fortune 1000
corporations. Members agee b idertify ard implement acions to reduce
their solid wagdes setting wase reduction goals ard providing EPA with
yearly progress reports. To mamber companies, EPA, in turn, provides
techicalassstarce, pulicatons, networking oppartunities, ard retional ard

regional recaynition. (Contact WasteWi$e Hdline at1-800-3729473 @

Joame Oxey, EPA Progran Manager, (703)308-0199. Website:
http://www.epa.gov /epaoswer/non-hw/reduce/wstewise/

index.html)

NICE?®

The U.S. Depatment of Energy is administering agrant program called The
National Industial Compettiveress hrough Energy, Environmert, ard
Economics (NICE®). By providing grarts of up © 45 pecert of the btal
projectcast, the program ercouragesmdusty to reduce ndustia wase atits
saurce aml becanemoreenrergy-efficiert ard cost-compettive throughwase
minimizaton efforts. Grarts are used ¥ industy to desgn, test, ard
denonstrate rew proceses ard/or equpment with the pdentia to reduce
pollution ard increase eargy efficiency. The program is open to al
indudries; however, priority is given to proposals from paticipants in the
forest products, chenicak, petroleumrefining, steel aluminum, metal castng
ard glass manufacturing sctors. (Contact Chris Sifri, DOE, (303754723
or EricHass, DOE, (303)275-4728. Website: ttp//www.oit.doe gov/acces/
nice3)

VIIl. C  Trade Assaiation/Industry Spon®red Activity

Trade asswations, in conjunction with their industy members, sponsa
activities that serveto further regulatory compliance initiatives. This section
descibes a major ervironmertal compliance asstarce pogram being
sponsored by the utilit ies in the fossil fuel eectric power generation indudry,
as well as sone of the mgjor tradeassa@iations sewving the fossi fuel electric
power gereration indudry.
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VIll. C.1 Environmental Programs
Climate (hallenge Pogram

The Climate Challenge Program is a joint initiative of DOE and the eectric
utility industry to reduce greenhouse gas emissions. Electric utilities
voluntarily commit to urdertake actions to reduce, avoid, or sequester more
than 47 million metric tons of carbon equivalent by the year 2000. These
commitmentsareformalized inindividud utilit y participationaccads or large
utilities, and letters of paticipation for utilities with less than 50000
cugomers. Utilit ies report greenhouse gas emissions data and submit annud
reports, which describe their achievements, to DOE. The Climate Challenge
Options Workbook describe more than 50 options for utilit ies to implement
to meet their paticipation commitments. The workbook was jointly
deweloped ly the ekctric powverindudry ard DOE (Contact Larry Mansuet,
Program Director, Office of Utility Technologies, EE-10, U.S. DOE, 1000
Indepemnlerce Averue SW, Washington, DC 20585. Website: http://bejing.
dis.arl.gov/ ee€gi-bin/ccappl)

The utility indugdry has also developed aset of initiatives to help utilit ies meet
their commitments. These include

*EnviroTech Investment Fund, which fund invests in companies focusng
on regererating erergy technologies hat are nore erergy efficiert thanthose
currently in use.

sInternational Utility Efficiency Projectsthat suppat erergy development
in a waythat is ervironmertally beneficial.

«Utility Forest Carbon Managenent Program, which comprises domestic
and international forestry projects to manage CO, emnissons.

VIIl. C.2 Summary of Trade Assciations

Trade assdations aml professonal orgarizatons that sewve the fossl fuel
electric power gereration industy are rumerous aml varied n their focus.
They range from serving a relatively small portion of the indugry (e.g.,
indepemlert power produces) to serving the indudry asa whole. This
secton briefly descibes sane mgjor trade ad professonal orgarizations for
this indudry.
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AmericanCoal Ash Assciation (ACAA) | Members: 110

2760 Esenhower Averue, Suie 304 Staff: 5

Alexardria, VA 22314 Contact Samuel S. Tyson
Phone: (703) 3172400

Fax: (703) 3172409

Website: Htp://www.acaausa.org

Founded n 1968,ACAA’s mission isto adwance he managernent ard use o
Coal Combustion Products (CCFRs) in ways that are techicaly saund,
commercially competitive, and environmentally safe.

AmericanPublic Power Assaiation Members: 2,000
(APPA Staff: 60
2301 MStreet NW Contact AlanH. Richards

Washington, DC 20037
Phone: (202) 4672900

Fax: (202) 4672910

Website: htp://www.appaorg/

Foundedin 1940,APPA s membersinclude pulic utilit y systems, State- and
county-owned ekctric systernrs, ard rural cooperatives. The APPA maintains
alibrary on the electric paower industy ard pubishes a monthly magazine.
The APPA also conducts reseach programs, compiles satistics, ard offers
utilit y education courses in electric power. The association holds an annud
confererce am workshops.

Assciation of Energy Engineess (AEE) | Members: 8,500

4025 Péasnville Road., Suite 420 Staff: 9

Atlanta, GA 30340 Contact Ruth M. Bemett
Phone: (770) 4475083

Fax: (770) 4463969

Website: htp://www.aeeceter.org/

Foundedin 1977 the membersof the AEE are ergineers, architects, ard other
professonals interested n erergy managemnent ard cagereration. The AEE
promotes adencenen of the piofesson ard contributesto the piofessonal
development of its membership. The AEE provides scholarshipsfor sudents
in energy ergineeing, suppats the Natonal Energy Pdicy Courcil, and
spasas the Cogeneration ard Campetitive Power Institute, a reseach
organzaion. The AEE publishesjournas ard newdetters ard gponsors
sewera techical ard managelial congresses eackear.
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Edison Electric Institute (EEI) Members: 202

701 Pensylvania Averue, NW Staff: 262

Washington, DC 200042696 Contact Thomas Kuhn,
Phone: (202) 5085000 Presdent

Fax: (202) 5085360
Website: Htp://www.eeiorg/

Founded n 1933,EEI membersare investor-owned eéctric utilit y companies
operating in the United States. Some éffilia ted members are from Canada,
Mexico, ard Ceriral ard South America. The EEI ack as aepreseneative for
the stareholderowned ekctric power industy on subects of pulic interest
ard provides a radiumfor the excharge of ideas ad information within the
electric power indudry. The ingtitute mantains a library and daabase and
compiles statistics. The EEI provides educational programs and puldishes
suwveys, which provide sttistical ard factual information alout operation,
rates, regulation, ard ervironmertal practices.

Electric Power Researh Institute (EPRI) | Members: 700

3412 Hilview Road Staff: 500
Pab Alto, CA 94303 Contact Kurt Yeager
Phone: (415) 8552000 Exec. Officer

Fax: (415) 8552041
Website: htp://www.epii.conV

The BPRI wasfounded n 1972 ad srvesall sectors of the ekctric utlity
industry. The EPRI misson is to conduct a kroad ecaomicaly ard
ernvironmentally accepable program of reseach ard dewopment in
technologies br electric pover producion, distribution, trarsmnisson, and
utilizaton. The BPRI primary reseach areas ag¢ advanced pover systers,
coalcombustonsysternrs, electricalsystens,erergy aralysis, ard ervironmert
and energy management and utilization. The institute mantains alibrary and
a datbase d curent ard campleted reseach in the ekctric power industy.
The institute abo pulishes a gude am a purnal.

Electric Paver Suppy Association Members: 90
(EPSA Staff: 12
1401 H SteetNW, Sute 760
Washington, DC 20005
Phone: (202) 789-7200

Fax: (202) 7897201

The BPSA was brmed ty a nerger of two former trade assoations: the
Electric Gererating Assaiaton ard the Natonal Indepemiert Energy
Produces (NIEP). (The Electic Gereration Assaiation was brmed ly the
merger of the Independert Power Produces Working Group aml the
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Cogereration and Indepemnlert Power Caoalition of America) The BPSA
misson is to adwance e interests of its members: compettive gemrators,
power marketers, ard other suppliers. The BPSA adwcates danestic ard
international policies that will result in a fully competitive eectric power
supply marketplace. The EPSA suppats the dewlopment of a market in
which existing commitments, such as independent power contracts, are
honored ard in which al cusbmers have a cloice d electric suppiers by a

certain dae.
National Rural Electic Cooperative Members: 1000
Assciation (NRECA) Staff: 600
4301 Wison Boulevard Contact: Glenn English

Arlington, VA 22203

Phone: (703) 9075500

Fax: (703) 9075521

Website: htp://www.nrecaorg/

The NRECA, founded n 1942, represertsrural electic cooperatives puldic
power districts, and pulic utility districts in 46 States. The NRECA is an
adwcat for erergy ard operational issues,as well as wral electic
dewelopmert. The association maintains a ibrary of 20000 wolumes, holds
professonal confererces,ard publishes a magazine ard newsletter. Other
actvities include Egislative represemation; erergy, regulatory, ard legal
expertise; indugry public relations; management institutes; training and energy
reseachand dewelopment consulting sewices;insurance aml saéty programs,
wage ad safry suwveys; ard aninternational program.

North American Electric Reliabilit y Members: 9 Regonal
Council (NERC) Councils
Princeton Forrestal Village Contact MicheH R. Gert

116-390 \illage Boulevard
Princeton, NJ 085405731
Phone: (609) 4529550
Fax:(609) 452-7669

Website: Htp://www.nerc.com/

The NERC is a nonprofit company owned by nine regionda councils. The
members of the regional councils and one dfiliate are individud utilities
representing al ownership categoriesof the eectric utilit y indudry, including
investor-owned, municipal, rural electric cooperatives,Federal, indepenlert
power produces, power marketers, ard power brokers. The piincipal
purpose of NERC is to coordinate, promote, and communicate the reliabilit y
of North American dectric utilities. The organization annudly reviews the
reliabilit y and adequecy of the bulk eectricity systems in North America and
mantains several databases. In addition, the organization facilit ates
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development of reliabilit y-related planning and operating criteria and
stardards, ard pubishes reports ard reference daunments.

Utility Air Regulatory Group Menmbers: 74
(UARG)

c\o Hunton & Williams
1900 KStreetNW
Washington, DC 20460
Phone: (202) 9551500
Fax: (202) 7782201

The UARG is a wluntary, nonprofit, urincorporated, ad foc group o 74
electric utilit ies, the EEI, the NRECA, and the APPA. The UARG' spurpose
is to paticipate on behalf of its members collectively in Federal air pollution
control regulatory activities and in related litigation.

Utility Solid Waste Activities Members: 83
Group USWAG) Contact Jm Roewer
c\o EEI

701 Pensylvania Ave. NW
Washington, DC 20004
Phone: (202) 5085645
Fax: (202) 5085150

The USNAG is aninformal consortium of the EEI, the APPA, the NRECA
and gpproximately 80 eectric utilit y companies. Together, USWAG mamnbers
represen more than85 percert of the total electric gererating capady of the
United Sates aul sewice nore than95percert of the Naton's consumers o
electicity. The missbn of USWAG isto help member comparies nanage al
utilit y wastes and byproduds in a manner that is protective of human health
ard the ervironmert ard is of reasmale cost.

Utility Water Act Group Members: 78

(UWAG) Contact Jdn (Jack) F. Mackerzie,
c\o Hunton & Williams Chair

1900 KStreetNW Pacfic Gas ad Hectic Ca
Washington, DC 20460 Phone: 415)9736901

Phone: (202) 955-1500 Fax: (415)9739201

Fax: (202) 7782201

The UWAG is an association of 75individud utilit ies and three national trade
associations of dectric utilit ies--the EEI, the NRECA, and the APPA. The
UWAG pumpose is to paticipate on behaf of its members in EPA’s
rulemakingsunder the CWA and inlitigation arising from those rulemakings
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IX. CONTACTS/ACK NOWLEDGM ENTS/RESOURCE MATERIALS

For further information on sekcted bpics wihin the fossl fuelelectric power gereration industy a
list of contacts arl pubicaions are provided lelow.

Contacts

Name Organization Telephone Subject

Rafael Sanchez | EPA/OECA/METD (202) 564-7028 Compliance assistance

Chris Oh EPA/OECA/METD (202) 564-7004 Compliance assistance

Joe Daly EPA/OST/EAD (202) 260-7186 Steam Electric Effluent Guidelines
Acknowledgments

The contactfisted below have @vided valuable backgund inbrmation and commentiuring the
development athisdocument.EPA appreciateghissuppot and acknowledgekatthe individuals
listed do not necessarily endorse all statements made within this sector notebook

Joseph Daly - EPA/Office of Water (EPA/OW)

Rafael Sanchez -EPA/Office d Enforcenernt ard Campliance Assuence EPA/OECA)
Bill M axwell - EPA/Office of Air Qudity Standards and Planning (EPA/OAQSP)
Samuel S. Tyson - AmericanCoal Ash Assaiation (ACAA)

Bill W emhoff - American Public Power Association (APPA)

Kara M. Downey - Arizona Hectric Power Cooperative, Inc.(AEPC)

Ruth M. Bemett - Assaiation of Energy Engineers (AEE)

Alice Mer - Edison Electric Institute (EEI)

Richard W. Stemberg - National Rura Electic Cooperative Assaiation (NRECA)
Anthony Riai - EPA/Office d Enforcemert ard Campliance Assuance EPA/OECA)

General Profile

1995Capacityand Generation of Mn-Utility Sourcesof Energy. Prepared by the Edison Electric
Institute, Washington, D.CNovember 1996.

Annual Ehergy Outlook 1997 With Projectionsto 2015. U.S. Depatment of Energy, Energy
Information Administration, Washington, D.C. December 19B&E/EIA-0383(97).

Directowy of U.S.Cogeneation, Small Pwer, and indudrial Power Plants Giles, Ellen, and Fred
Yost. Twelfth Edition. Utility Data hditute, A Division of McGraw-Hill Company. June 1985.
UDI-2018-95.

Electric Power Annual, 1995, Volume 1. U.S. Depatment of Energy, Energy Information
Administration, Washington, D.C. July 1996. DOE/EIA-034805/1).

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Electic Power Annual 1995,Volume 1. U.S. Depatment of Energy, Energy Information
Administration, Washington, D.C. Decenber 1996. DOE/EIA-034805)/2.
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Federal Technology AlertU.S. Department of Energy, Washington, D.C. May 1997.

Financial Statitics of Major U.S. Publicly-Owned Hectric Utilities - 1994.U.S. Depatment of
Energy, Begy Informdion Adminidration, Washington, D.C. December 1995DOE/EIA-
0437/(94)/2.

Financial Statisics of Major U.S. Investor-Owned Bectric Utilities - 1995.U.S. Depatment of
Energy, ey Information Adminidration, Wasington, D.C. December1996. DOE/EIA-
0437/(95)/1.

Inventory of Bwer Plantsin the United State#sofJanuar 1,1996. U.S. Depatment ofEnegy,
Energy Information Administration, Washington, D.C. December 1996. DOE/EIA-0095(95).

The (hanging Stucture of the Eectic Power Indudry: An Update.U.S. Departmendf Energy,
Energy Information Administration, Washington, D.December 1996DOE/EIA-0562(96).

TheChangingStructureof the Hectric Power Indudry, 19701991. U.S. Department of Energy,
Energy Information Administration, Washington, D.®arch 1993.DOE/EIA-0562.

Process Desgptions and Chemical Use Rofiles

CleanPower From Fossil Fuek. Energy ard the Environment, the Linacre Lectures 19911992,
Cheger, Petr. Bryan Cartledge,ed. Oxford University Press, Oxford. 1993.

Development Documenorf Effluent Limitations Guidelinesand Standads and Retreatment
Standadsfor the Steam EEctiic Point Souce Gategoly. U.S. Environmertal Protection Agercy,
Office d Water, Washington, D.C. 1982. EPA 440/182/029.

EIA Guidelinesfor New Souce Fossil Fueled Steam [Ectic Geneating Stations U.S.
Environmertal Protecion Agercy, Office d Federa Activitiesby SAIC, Fals Church. VA, 1994.

Electric Power Annual 1995.Energy Information Administration. U.S. DOE Office of Coadl,
Nuclear, Electic ard Alternate Fuels, Washington, D.C. 1996.

Energy, Electric Power andMan. Heal, Timothy J. Boyd & Fraser Co. SanFrarcisco, CA. 1974.

Standad Handbook oPower Plant Engineeing. Elliot, Thomas C., ed. McGraw-Hill, Inc., New
York, NY. 1989.

Steam and it$Genenation and Us, 40th edtion. Stultz ard Kitto, eds Babcock & Wilcox,
Barbeton, OH. 1992.

Study oHazardousAir PollutantEmissionsfrom Hectric Utility Steam Genaiting Units- Interim
Final Report, Volume 1 U.S. Environmerta Protecion Agercy, Office d Air Qualty Plaming &
Stardands, Research Triangle Pak, N.C. 1996. EPA-453/R96-013a.
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Wagdes from the Conmbudion of Coal by Electric Utility Power Plants. U.S. Environmental
Protection Agercy, Office d Sdid Waste ard Emergercy Remediation, Washington, D.C. 1988
EPA 530-SW-88-002.

Regulatory Profile

Development DocumentoF Effluent Limitations Guidelinesand Standais and Retreatment
Standadsfor the Steam Ectiic Point Souce Gategoly. U.S. Environmerta Protecion Agercy,
Office d Water, Washington, D.C. November, 1982.

EIA Guidelinesfor New Souce Fossil Fueled Steam Eectic Geneating Stations  U.S.
Environmertal Protecion Agercy, Office d Federa Activitiesby SAIC, Fals Church, VA, 1994.

Electricity Geneation andEnvironmentaExtemalities Case Studies U.S. Department of Energy,
Assistart Secetary for Fossil Energy, Washington, D.C.. Sepenber 1995.DOE/FE-0598

Standad Handbookof Power Plant Engineemg. Elliot, Thomas C., ed. McGraw-Hill, Inc., New
York, NY. 1989.

Steam and it$Genention and Us, 40th edition Swltz ard Kitto, eds Babcock & Wilcox,
Barbeton, OH. 1992.

Pollution Prevention

Case Summagsof Wage Reduction by hdudriesin the Southeds Gary Hunt, et al, eds North
Carolina Department of Natural Resources and Community Developdidypt1989.

Clean al Technology Demotration Program Program Update 1995.U.S. Depatment of
Energy, Assistant Secretary for Fossil Energy, Washington, Bptil 1996. DOE/FE-0346.

Coal Combusion Product Roduction and Us: 19661994, Report for Coal Burning Hedric
Utilities in theUnited States AmericanCoal Ash Association,Inc. Alexandra, VA. May 1996.

Enviro$ense, Bct Sheet:Pollution Prevention: Strategies for Fossl Fuel Hectic Power
Generation Centerfor HazadousMateral Reseach (CHMR). Pittshurg, PA. Online,Available:
http://es.inel.gov.comLast updated January 9, 1996.

Enviro$ense, Ggeneation of Steam andl&ctiic Power: Pollution PreventionOppottunitiesand
Options, Rport 49-1, Septembefl994,Prepaed by: Commonwealth ofVirginia Depatment of
Environmental, Quality Office of Pollution Pevention. Richmond,VA. Online, Available:
http://es.inel.gov.com, Last updated January 29, 1996.

Enviro$en$ePollution Freveniton Qpportunitiesin Fossil Fud Electric Power Generation. Cctober
1990. Orline, Available: htp://esinel.gov.techinfo/facisepa/bsilful.ntml.

Fact Shet: Eliminating Hexavalent Chromium fom Goling Tovers. City of LosAngeles Boad
of Public Works, Hazardous and Toxic Materials Offiténdated.
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Fact SheetWater and hemicalsRedudion for Cooling Tovers. North Carolina Depaiment of
Environmental Health and Natural Resources, Pollution Prevention Proiytayn1987.

Indudrial Pollution Prevention HandbookHarry M. Freeman, ed. McGraw-Hill I nc. 1995.

Pollution Rreventon/Environmenal ImpactReducion Checkikt for CoalFired Power Plants. U.S.
Environmertal Protecion Agercy, Office d Federal Activities,Washington, D.C. Undaied. Orline,
Avalilable: htp://eserel.gov./oeca/da/pdlprev/coal.html.

Preamble to NPDES Storm Water Multi-sector General Permit for Indudrial Activities (60 FR
50974,Friday, Sepenber 29,1995)

Summary of Baults from Programs Conducted by the Office Ohdugrial Technologies U.S.
Department oEnemy, Office of Enemgy Efficiency and Renewable Energy, Office of Indugrial
Technologies, Washington, D.@ctober 1995.

U.S. Bectric Utility Demand-SidéManagenent 1994 Energy Informé&ion Adminidration. Office
of Coal Nuclear, Electic and Aternae Fuels. U.S. Depatment of Enegy. Washngton, D.C.
December 1995DOE/EIA-0589(94).
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ENDNOTES

1. Inventoy of Power Plantsin the Unied States, As of Januay 1,1996 U.S. Depatment of
Energy, Eergy Information Adminigration, Wasington, D.C. December1996. DOE/EIA-
0095(95).

2. 1995 ypacity and Genation of Non-Utility Sourcesof Energy. Prepaed by he Edison
Electric Institute, Washington, D.CNovember 1996.

3. Electric Power Annual 1995,Volume Il. U.S. Depatment of Energy, Enemgy Information
Administration, Washington, D.CDecember 1996DOE/EIA-0384(95)/2.

4. Inventory of Power Plants in the United States, As of Janualy 1, 199%. U.S. Depatment of
Energy, Hergy Information adminigration, Wasington, D.C. December1996. DOE/EIA-
0095(95).

5. 1995 Gpacity and Geneation of Nonutility Soucesof Energy. Edison Hectric Inditute,
Washington, D.C.November 1996.

6. 1995 Gpacity and Geneation of Nonutility Soucesof Energy. Edison Hectric Inditute,
Washington, D.C.November 1996.

7. 1995 Gapacity and Geneattion of Nonutility Soucesof Energy. Edison Hectric Inditute,
Washington, D.C.November 1996.

8. Electric Power Annual 1995,Volume I. U.S. Depatment of Enemgy, Energy Information
Administration, Washington, D.CDecember 1996DOE/EIA-0384(95)/2.

9. The hanging Stucture of the Eectric Power Indugry: An Update U.S.Depatmentof Enemy,
Energy Information Administration, Washington, D.December 1996DOE/EIA-0562(96).

10. The Ghanging Stucture of the Eectric Power Indudry: An Updae. U.S. Depatment of
Energy, Bergy Information Adminidration, Washington, D.C. Decembea 1996. DOE/EIA-
0562(96).

11. Annual Ehergy Outlookl997- With Projectionsto 2015. U.S. Depatment ofEnergy, Energy
Information Administration, Washington, D.@ecember 1996DOE/EIA-0383(97).

12. AnnualEnergy Outlook1997- With Projectionsto 2015. U.S. Depatment ofEnergy, Energy
Information Administration, Washington, D.@ecember 1996DOE/EIA-0383(97).

13. Electic Power Anual 1995, Volunme I. U.S. Depatment of Enegy, Enemgy Information
Administration, Washington, D.CJuly 1996. DOE/EIA-0348(95)/1.

14. Energy, Electric Power and Man. Healy, Timothy. J. Boyd & Fraser Co., San Fanciso, CA.
1974.

Secbr Notebook Project 147 Sepenber 1997



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Fossi| Fud Electric Power Generation Endnotes

15. Standard Handbook ofd®ver Plant Engineeing. Elliot, Thoma C. Ed. McGraw-Hill, Inc.
New York, NY. 1989.

16. StandardHandbook of Power Plant Engineeringlliot, Thomas C. EdMcGraw-Hill, Inc.
New York, NY. 1989.

17. StandardHandbook of Power Plant Engineeringlliot, Thomas C. EdMcGraw-Hill, Inc.
New York, NY. 1989.

18. Electric Power Annual 1995,Volumesl and . U.S. Depatment of Enelgy, Enemgy
Information Adminisration. Washington,D.C. July and December 1996.DOE/EIA-034805)1&2.

19. Enengy, Electric Power and Man. Healy, Timothy. J. Boyd & Fraser Co., SanFranci<o, CA.
1974, ad Electric Power Annual 1995Volumesl and I. U.S. Depatmentof Energy, Energy
Information Administration.Washington, D.C July and December 1996.

20. Energy, Eectiic Power and Man. Healy, Timothy. J. Boyd & Fraser Co., San Fanciso, CA.
1974, ad Electric Power Annual 1995, Volumesl and I. U.S. Depatment ofEnergy, Energy
Information Administration.Washington, D.C July and December 1996.

21. Clean Paver FromFossil Fuels. Cheser, Peter, and Byan Cateledge eds. LinaceLecures
1991-1992.0xford University Press, Oxford, 197/DOE/EIA-0348(95)/1&2.

22. Electric Power Ainual 1995,Volumesl and Il. U.S. Department of Enemgy, Enelgy
Information Adminisration. Washington,D.C. July and Decenioer 1996.DOE/EIA-034805)Y1&2.

23. Steam, ts Genention and Us, 40th Hition. Stultz and Kitto, eds Baboock & Wilcox,
Barbeton, OH.1992.

24. Steam, ts Genention and Us, 40th Edition. Stultz and Kitto, eds Baboock & Wilcox,
Barbeton, OH.1992.

25. Standad Handbook of Bwer Plant Engineeing. Elliot, Thomas C. Ed. McGraw-Hill, Inc.
New York, NY. 1989.

26. Steam|ts Genention and Us, 40th Edition. Stultz and Kitto, eds Babocock & Wilcox,
Barbeton, OH.1992.

27. Electric Power Annual 1995,Volumesl and I. U.S. Depatment of Energy, Enemgy
Information Adminigration. Wasington,D.C. July and December996 DOE/EIA-034805)/1& 2.

28. Electic Power Annual 1995,Volumesl and I. U.S. Depatment of Energy, Energy
Information Adminisgration. Wasington,D.C. July and December996 DOE/EIA-034805)Y1&2.

29. Electric Power Annual 1995,Volumesl and I. U.S. Depatment of Enemgy, Energy
Information Adminigration. Wasington,D.C. July and Decembeir996 DOE/EIA-034895)Y1&2.

Secbr Notebook Project 148 Sepenber 1997



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Fossi| Fud Electric Power Generation Endnotes

30. Steam|ts Geneation andUse, 40th Edition. Stultz and Kitto, eds Babcock & Wilcox,
Barbeton, OH.1992.

31. Steam, s Genention and Use, 40th Edition. Stultz and Kitto, eds Babcock & Wilcox,
Barbeton, OH.1992

32. Power Statigics Databa® (1994 Data) Edison Hectiic Inditute. Prepaed by the Utility Data
Institute, McGraw-Hill, Inc. Washington, D.C. 1995.

33. Pasond communi@tion with Joe Day, EPA Office of Saence and Technology,Enginesring
and Analysis Division.March 14, 1997.

34. Electric Power Annual 1995\Volume Il. U.S. Depatment of Enemgy, Enegy Information
Administration, Washington, D.CDecember 1996. DOE/EIA-0384(95)/2.

35. Study of HaardousAir Pollutant Emissionsfrom Hectiic Utility Steam Geneating Units--
Interim Fnal Report. U.S.EPA Office of Air Qudity Planning and Standads Research Triangle
Park, NC. October 1996. EPA-453/R-96-013a.

36. Enviro$eng, Cogeneation of Steanand Hectric Power: Pollution Prevention Oppdunities
and Options Report 49-1. Commonwaelth of Virginia, Depatment of Environmental Qudity
Officeof Pollution and Pevention Septembet994.0nline,Available: http://egnelgov.com. Last
updated January 29, 1996.

37. Case Summaesof Wage Reduction byindugriesin the Southeats Gary M. Huntet. d., eds
North Carolina Department of Natural Resources and Community Developdugntl 989.

38. Summay of ResultsfromProgramsConducted by the Office Qidugrial TechnologiesU.S.
Department of Enemy, Office of Enemgy Efficiency and Bnewable Bemy, Office of Indudrial
Technologies.October 1995.

39. Federal Technology AlertU.S. Department of Energy, Washington, D)gay 1997.

40. Federal Technology AlertU.S. Department of Energy, Washington, DI@ay 1997.

41. IndustrialPollution Revention HandbookFreemanHary M. Ed. McGraw Hill Inc. 1995.
42. Pollution Prevention/Evironmental inpact Reduction Ghecklig for Coal-FiredPower Plants
U.S. Environmatd Protection Agency, Office of Federal Activities. Undaed. Online, Available:

pollprev/coal.html.

43. Pasond Communi@tion. Leonad Swann, Speidty Produds Inc. Distributor for Armex
Accustrip systemsMarch 7, 1997.

44. Industrial Pollution Prevention HandbookFreemanHary M. Ed. McGraw Hill Inc. 1995.

45. "Boiler Chemical Cleaning Waste Can Make Monekléctric Co-op TodayMay 2, 1997.

Secbr Notebook Project 149 Sepenber 1997



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Fossi| Fud Electric Power Generation Endnotes

46. Coal Combusion Product Roduction and Us: 196641994, Report for Coal Burning Electric
Utilities in the United StatesAmericanCoal Ash Association,Inc. Alexandra, VA. May 1996.

47. U.S.Electic Utility DemandSide Management 19940ffice of Coal Nuclear, Electic and
Alternate Fuels U.S. Depatment ofEnergy, Enegy Information Adminigration. Washington,
D.C. December 1995DOE/EIA-0589(94).

Secbr Notebook Project 150 Sepenber 1997



	Profile of the Fossil Fuel Electric Power Generation Industry
	Sector Notebook Contacts
	Table of Contents
	List of Tables
	List of Figures
	List of Abbreviations and Acronyms
	I. Introduction to the Sector Notebook Project
	II. Introduction to the Fossil Fuel Electric Power Generation Industry
	III. Industrial Process Description
	IV. Waste Release Profile
	V. Pollution Prevention Opportunities
	VI. Summary of Federal Statutes and Regulations
	VII. Compliance and Enforcement History
	VIII. Compliance Assurance Activities and Initiatives
	IX. Contacts/Acknowledgments/Resource Materials

