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American Electric Power, Muskingum

River Plant

TheGovernor’sAwardsfor Outstanding Achieve-
ment in Pollution Prevention have been presented
snce 1986. American Electric Power, Muskingum
River Plant was oneof ninerecipientsto receivethe
awardin 1999. These awardsrecognize outstand-
ing commitmentstoimprove Ohio’senvironment
through pollution prevention. Evaluation criteriafor
theawardsinclude: thereduction of wasteat the
source, recycling or recovery of materials,
cost-effectiveness, ability of the programto serveas
amodel for others, and effectivenessin promoting
pollution prevention asthe preferred long-term
gpproach for environmental management.

American Electric Power, Muskingum
River Plant

American Electric Power (AEP), Muskingum River
Plant located in Beverly, isone of 16 coal-fired
generating plantsthat servesthe American Electric
Power Grid. TheMuskingum River Plant maintains
fivegenerating unitsthat have acombined generating
capacity of 1,425,000 kilowatts.

The plant burns approximately 3.5 million tonsof
coal eachyear. Unitsone, two, threeand four
began operating inthe 1950s. Unit five, which
embodies more advanced techniques of power
generation, began operatingin 1968.

[American \

Electric J3 AMERICAN®
Power’s ELECTRIC
Muskingum POWER

River Plant is

recognized

for:

e implementing a process
improvement effort that eliminated
the need to burn 36,047 tons of coal
(by using less coal, the plant
reduced its sulfur dioxide emissions
by 2,562 tons, ash by 4,370 tons,
carbon dioxide by 88,848 tons,
hydrochloric acid aerosol by 69,211
tons, and hydrofluoric acid aerosol
by 5,047 tons);

* reducing river water consumption by
1.25 million gallons per day;

* reducing the use of sodium
hydroxide by 92.5 tons and sulfuric
acid by 114.8 tons from 1996 to 1997;
and

* expanding the company’s recycling
efforts.
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Commitment to Pollution
Prevention

TheMuskingumRiver Flantis
committed to excellenceand
leadershipin protecting the
environment, asstated previoudy
by AEP senvironmentd prin-
ciples,andasstatedinAEP's
position on pollution prevention
issuedin 1993 and 1994. These
environmenta principlesinclude:

¢ protection of thebiosphere;

¢ sustainableuseof natura
resources,

¢ reductionand disposal of
wastes;

¢ energy conservationand
efficency;

4 riskreduction;

¢ safeproductsand services,

4 environmentd restoration;

¢ informingthepublic;

4 management commitment; and

¢ auditsand reports.

Thiscommitment iscarried out by
al employeesintheMuskingum
River Plant. 1n 1993, the plant
incorporated environmental
accountability inannua job
reviewsfor al supervisors.

Pollution Prevention
Activities

A formd pollution prevention
programwasestablishedin
September 1994. The program
was devel oped in accordance
with Ohio EPA'sFecility Pollution
Prevention Guideand assstance
from Ohio EPA’'s Office of
Pollution Prevention. Theplant

established apallution prevention
task force congisting of supervi-
sory and hourly personndl. The
task forcewasinstrumenta in
implementing thepollution pre-
vention program andintegrating
itsprinciplesinto all phasesof
work planning.

All employeesarechallengedto
identify andimplement pollution
preventioninitiatives. Successful
ideasare communicated through-
out the plant, company and AEP
System by “ Pollution Prevention
Success Stories.” Employeesare
awarded giftsfor submittingan
origina idea. Muskingum River
Plant’ s program has been suc-
cessfully modeled at other AEP
power plantsand fecilities.

Efficiency Improvement

Over the past threeyears, per-
sonnel havebeen assignedto
overal processimprovement at
Muskingum River Plant. Team
meetings have discussed prob-
lemsand new ideasfor improve-
ment that spurred projects. Asa
result, anincreasein process
improvement activity hasoc-
curred and the employeesthat
focusonimprovement hasshifted
fromonly theengineering groupto
theentireplant. Theresultsfrom
these changes can bemeasuredin
fuel savingsand emissionreduc-
tionsover the past threeyears of
implementation.

A fossil-fired power plant deter-
minesitsunitefficiency ina
measurement called heat rate.
Heat rate, measured in Btu per

kilowatt hours (kWh), isthetotal
amount of heat energy suppliedto
theunit (the Btu) divided by the

el ectric generation produced by
theunitinKilowattsover agiven
period of time. (A Btuisthe
amount of energy required to heat
one pound of water one degree
Fahrenheit.) By comparinga
unit’ sheat rateto past conditions,
thedifferencein heat rate can be
used to determine additional fuel
savingsor costindollars.

Muskingum River Plant’sprocess
improvement projectsinclude
auxiliary power reduction, steam
trap replacement, exit gastem-
peraturebaancing, exit gas
temperature reduction, condenser
boot coating, green lightsreplace-
ment, and steamtrap valve
leskagetesting. Together, these
achieved afud savingsof 36,047
tonsof cod or 1.5 milliondollars
incost, fromthetimeeachitem
wasinitiated through May 1999.
Thesefigurestrandateto avoiding
2,562 tons of SO,, 88,848 tons
of CO,, 4,370 tons of ash,
69,211 poundsof HCl acid
aerosol, and 5,047 pounds of HF
acid aerosol from being gener-
ated. Ongoing additiona benefits
continueto berealized.

Reduction in Process
Water Usage

Unitfiveat Muskingum River
Plant isa585-megawatt, fossil-
fired generatingunitwitha
closed-loop circulating water
system. Onefunction of this

Continued on page 4
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Muskingum River Plant’s Process and Efficiency Improvements

Fue Savings (Total of $1.5 million) from 1996 to May 1999*

Date
Began
12/97

Auxiliary Power Reduction

5/97 Seam Trap Replacement

12/96 Exit Gas Temperature Balancing

7/97 Exit Gas Temperature Reduction

2/98 Condenser Boot Coating

1996 Green Lights Replacement

5/97 Steam Trap Valve Checks

0 $175,000 $350 000 $525 000 $7OO 000

*Total Fuel Savings= Coal Savings+ SO, credit

Carbon Dioxide (CO,) Reductions (Total of 88,848 pounds) from 1996 to May 1999

30,000 Ibs -
25,000 lbs -
20,000 lbs -
15,000 Ibs
10,000 Ibs

5,000 Ibs

O Ibs

Auxiliary SeamTrap ExitGas ExitGas Condenser Green SeamTrap
Power Replacement Tempera- Temperature  Boot Lights Valve
Reduction ture Reduction  Coating Replacement Checks
Balancing
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Continued from page 2

systemistoremoveheat fromthe
condenser and dissipateit by the
evaporation processinthe cooling
tower. Evaporation, however,
causesahigh concentration of
dissolved solidsto collect inthe
circulating water system. These
impuritiesmust beremoved to
prevent foulingand scaling. This
removd, called“blowdown,” is
achieved by continuoudy draining
wastewater from the cooling-
tower reservoir and pumpingit to
the bottom ash pond in an opera-
tion that requires gpproximately
1.44 milliongdlonsof water daily

(mgd).

Operation of Unit5alsorequires
theremoval of bottom ash that
collectsintheunit’ sbottomash
hopper. Approximately 20
percent of the ash devel oped
during normal combustion collects
inthe hopper andisflushed out
sxtimesdaily by river water,
which carriestheashtothe
plant’sbottom ash pond. Mini-
mum bottom ashremova flow
requires1.25 mgd.

Removing dissolved solidsand
bottom ash smultaneoudy was
accomplished by ingtdling vaves
and piping to takesuctionfrom
the condenser outlet with theriver
water used only asthedternate
source. Theadded piping com-
ponentseffectively eliminate 1.25
mgd of river water consumption.
Pump maintenanceasoisre-
duced and serviceisextended
because pump operationis
decreased by morethan 50

percent. Findly, the potentia of
overflowing thewastewater pond
and violating the NPDES permit
isgresatly reduced.

Reduction of Resin Use

Condensatefeedwater isthe
extremely clean water produced
to supply theboiler/turbinecycle.
Thepurity preventsthe harmful
minera depositsfrom accumulat-
inginboiler tubes. Additionsof
condensateto the stream cycle
from storagetanksareroutingly
needed in unit start-up operations.
Further operating restrictionsmay
necessitate dumping condensate
toimproveboiler water chemistry.

The clean condensate water
transfer systemat Muskingum
River Plant interconnectsthe
storagetanksof Unitsone-four
and Unitfive. Thisprovidesthe
ability totransfer condensate
between the unitsand best meet
demands. Asof 1994, conden-
saterequirementson Unit five
restrictedironlevelstolessthan
50 parts-per-billion (ppb). This
did, inmost cases, disqualified
condensatetransfersfrom other
unitsto Unit five, asironlevesin
the Unitsone-four condensate
most often averaged from 50 to
200 ppb.

In 1994, aPdl filter with Profilell
filtering e ementson the conden-
satetransfer sysemeiminated the
need to restrict condensate flow
betweenunits. TheProfilell
filters, szed a fivemicrons,
effectively eliminate 95 percent of

particulatein onecyclepass. In-
servicetesting of thefilter system
indicated that ironlevelsfdl from
100-250 ppb at thefilter inlet to
0-10 ppb at the outlet, well below
the 50 ppb limit.

Muskingum River Plantissaving
at least $100,000 annually in
avoided costs, for a$16,800
investment and $1,800 annual
cost for filter replacement. The
filter sysem g gnificantly de-
creasestheamount of contami-
nantsthat enter the condensate.
Thisquality improvement means
lower cost for regenerant chemi-
cas, namely sulfuricacid and
sodium hydroxides. Fewer
chemical sreduce contaminantsto
theresinbeds, minimizingacidic
(sulfuricacid) and caustic (sodium
hydroxide) wasteaswell as
extendingresinlife, reducingresin
disposd tolandfills.

Caustic and Sulfuric
Acid Reduction

Caugtic and sulfuric acid reduc-
tionwasactively pursued during
theyears 1993-1995 to reduce
annua usageamountsfor
feedwater treatment. Asaresult
of thefilter system process
improvement, caustic (20 percent
sodium hydroxide) usagewas
reducedto 71.9 tonsin 1994 and
11.1tonsin 1995 from 85.9 tons
in1993. Sulfuric acid usagewas
reduced to 902 tonsin 1994 and
597 tonsin 1995 from 1,294 tons
in1993.
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Procedure changesfor Unit five
implementedinMay 1997 dso
reduced caustic (50 percent
sodium hydroxide) and sulfuric
acidusage. Anoxygenated
feedwater treatment schemecalls
for theinjection of oxygenintothe
cyclewater to control corrosion.
Thistreatment resultsinless
corrosion and corrosion product
transport as compared to previ-
ousfeedwater chemical control.
Caustic (50 percent sodium
hydroxide) usagewasreduced to
127.6tonsin 1996, 35.1tonsin
1997, and 38 tonsin 1998, from
201tonsin1995. Sulfuricacid
usagewasreduced to 528.2 tons
in 1996, 413.4tonsin 1997, and
553 tonsin 1998, from 597 tons
in1995.

Since 1993 therehasbeena
usage reduction of 87 percent of
the 20 percent sodium hydroxide,
82.5 percent of the 50 percent
sodium hydroxide, and 68.1
percent of thesulfuric acid.
Employeeexposureto both
causticand sulfuricacid environ-
ment havelikewise been reduced.

Hazardous Solvents

Solvent usageat theMuskingum
River Plantisrestricted to generd
degreasing and partswashing
operations. A general blanket
serviceorder wasset upwitha
contractor in August 1985to
provideservicefor partswashers
utiliziingacombudtibleliquid
solvent #105. Thislow flashpoint
solvent was hazardous dueto the
ignitablecharacteridtic.

Thelast full year of thissolvent
usagewas 1992. During this
calender year 1,287 gallonsof
hazardous waste solvent was
generated. During 1993 this
solvent was phased out and
replaced with the nonhazardous
solvent petroleum naphtha#150.
The generation of nonhazardous
recyclablewastewas631.5
galonsfor thefirst half of 1995.

During summer 1995, 16 parts
washer work stationswere
reducedtosix. Thiswasmade
possible by theintroduction of
two Hydro-Blast automatic
cabinet partswashersat acost to
the plant of $15,888.60. This
water-based partswasher pro-
ducesno hazardouswasteand
offersa “nothing down thedrain”
wastewater disposal systemvia
forced evaporation. Theail that
may be generated can bere-
moved by an oil whed alowing
recycling of thiswaste.

Since 1992 the solvent manage-
ment program hasevolved from
generation of hazardouswasteto
generation of nonhazardouswaste
to generation of limited nonhaz-
ardouswaste and agueous based
evaporativewaste. Elimination of
hazardous sol ventsreduces
exposureto theemployeesand
potential environmenta releases.

Mercury Reduction

Muskingum River Plant has
utilized many measuring devices
that contained mercury during the
lifeof thefacility. Many mercury

filled thermometers, barometers,
manometers, level meters, flow
meters, and pressure switches
havehad noted rdliability and
quality traits. However, dueto
the hazardous characteristics of
mercury, stepshave beentakento
diminaeitsuse.

At onetime, approximately 1,500
pounds of mercury wasinservice.
If aproblem occurred witha
flowmeter or amanometer, the
mercury would bedrained, the
devicewould becleaned and
repaired, then the mercury would
be poured back into theinstru-
ment. Inthelater 1980sthe
approach toward mercury-filled
deviceschanged. Rather than
repair mercury-filled equipment,
the mercury would be sent away
inflasksandinstrumentswould be
replaced with anelectronic
device. Control system upgrades
alsoyielded opportunitiesto
replace mercury items.

In 1993, amercury control
programwas devel oped. Exten-
gvetraininginhandling mercury
and mercury spillswas conducted
for thosewho would work withit.
Alsobeginningin 1993, amuch
more aggressive approach to
eliminating mercury took effect.
Inthat year, $13,000 was bud-
geted for replacing mercury
devices. 1n 1994, $65,000 went
toward mercury meter replace-
ment. Further budgeting of
$60,000 and $46,000 were
expended in 1995 and 1996,
respectively, for mercury reduc-
tion. By theend of 1996, all
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ingrumentscontaininglarge
quantitiesof mercury were
eliminated. All that remainsare
gmall quantitiesin switchesand
thermometers.

All mercury recyclablematerials
in55galondebrisdrumsare
retorted to recover al mercury
fromthe scrapitems. Mercury
recoveredintoflasksistriple
digtilled for reuse by acontractor.
Since 1993 there has been
1,006.5 pounds of elemental
mercury removed fromtheplant,
areduction of morethan 67
percent. Thishasreduced
employee exposure and potential
for releaseto the environment.

Other Activities

During thefourth quarter of 1998,
the use of Betz Polymer CDP-
91708 wasreplaced by BetzKlar
|C 1172, which was more effi-
cient. Both polymersareaum
(aluminum sulfate) based com-
pounds. They areaddedtoriver
water for purificationand solid
removal. By changingthepoly-
mer used to treat river water for
units 1-4, projected annual
polymer usagerateswill drop
from 11,288 gallons per year to

6,773 gallons per year, a40
percent reduction. Thiswill limit
employeesexposureto these
auminum-based polymersand
reduce potentia aluminum com-
pound rel easeto the environment.

During thefourth quarter of 1991,
theuseof chlorinegaswas
eliminated a MuskingumRiver
Plant. Thisgasusedtobe
injected into thecirculating water
to prevent biofouling of the steam
condensers, with arecorded
annua userate of 12 tonsper
year from 1989t0 1991. The
new system usessodium
hydrochlorite, whichissafer and
lesstoxic. Not using thistoxic
gasdiminatesthepotentia
exposureand healthriskstothe
many plant employeesand
potential impactson nearby
communities

Thechemicd hydrazine (withan
annual use of 3,361 pounds) was
eliminated from the plant in 1995.
Sincethischemical issucha
strong oxidizer, employeeexpo-
sure posed aseriousconcern.
Thischemical wasreplaced by a
safer chemica caled Eliminox,
which doesthe scavenging of
oxygen from boiler water without
theformer hazards.

Muskingum River Plant reused
and recycled 834 tonsof flyash,
54,151 tons of bottom ash, and
2,130,738 tonsof boiler dag
between 1988 and 1998; re-
cycled 40,304 galonsof used all
between 1994 and 1998; re-
cycled 9,000 poundsof expired
paint throughreformulationin
1998; recycled 125,160 pounds
of waste batteriessince 1987;
and recycled 5,925 tubes of
fluorescent light bulbssince 1995.
Theplant dsohasarecycling
programthat includeswaste
paper and cardboard in Gaylord
boxes (84 annualy), pallets (360
cubicyardsannualy), and
duminumcans

For more information

American Electric Power
MuskingumRiver Plant
PO. Box 310
Waterford, Ohio 45786

JamesD. Ludwig
Plant Environmenta Coordinator
(740) 984-3468

www.epa.state.oh.us/opp

The Office of Pollution Prevention was created to encourage multi-media pollution prevention activities in Ohio
to reduce risk to public health, safety, welfare and the environment. Pollution prevention stresses source
reduction and, as a second choice, environmentally sound recycling while avoiding cross media transfers. The
Office develops information related to pollution prevention, increases awareness of pollution prevention opportu-
nities, and can offer technical assistance to business, government, and the public.
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