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l. SLUIMMARY

Ondne 23, 1986, the Nationd Indtitutefor Oooupetiond Sefety and Heelth (NIOSH) recaived arequest fram the
Gity of AmesMunidpel Bedtric Sysem manegamat and Locd 234 of the Intametiondl Unionof Hediicd
Workersto conduat aHedth Hazard Evdugtion a the aty'smunidpel cod and refuse darived fud (RDF) pover
plant. Somegpadific concamsinduded hedlth hezards assodated with hendling and buming RDF, asoedosinauaion
presat onequipmat inthefadlity, eqoosuresto cod dug and fly ash, work inhat evironments and onste
demcd doragead use

Ardyssaf buk dug andinsuaion samples persond exposure monitaring for esoedios tracemetd, resairadledust
(cod digt and ayddlineslica), and noise dotaning hedt Iressmessrematsin aesstivoughout theplat; ada
review of parsordl pratedive eguipment, chemicd hendiing and storage, and ather oooupetiondl hestth prograns
waepafomed Twoaurveys aninitid Ly 21-23, 1986, and afdlow-up with parsord exposuresampling
January 12-14, 1987 were conducted.

Insiation meterids contained from b ow detedtablelevds (ND) up to 20% amosite, and 5-20%0 drysitile
athedos A vaidy of medswere presatinthebulk samples of settled dudt, ood dugt, RDF dug, and fly agh

Wet Bub Glabe Tempaaure WBGT) messramatsindcated thereware tamparauresin excessof the NIOSH
Recommanded Expoaure Limit (REL) for coninuouswark in hat evironmentsfar aodimeted hedithy warkers
(WBGT vduesdof 77°Ffar heavy wark upto 86°F for lignt wark). Noiselevdswereganardly bdow the NIOSH
REL of 8&5dB(A).

Based ypon theresuts of thishezard evalugtion, NIOSH invedigatarsidentified hezardous heet levds noiselevds
repuiring ahearing consavation program, potentia asbestosexpoaLres and devated cod dugt and slica
expoares Bxpoaretotaxic madswerenegigheduing thetimeof thesurvey. Recommenddionspresantedin
Sadtion IX addresswark pradtiog, adminidrative, persond pratedtive equipment, and hearing consarvation
progras additiondl eqposuremonitaring; dhemicd dorageand hezard communication; and medicd survellance
condderdions

KEYWORDS SC4931 (Hedric and ather sarvices combined), 4953 (Refuse systams); refuse rfuse darived
fud, ool fired power plant, dedtric power generation, trecemetdls ooel du, fly aeh, silica, heet stress, asbestos;
noise
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INTRODUCTION

Ondne 23, 1986, the Nationd Indtitutefor Oooupetiond Sefety and Hedlth (NIOSH) recaived areguest fram the
Gity of Ames lovaMunidpd Bedric Sygem and the Intametiondl Union of Bledtricd Workers (IUOE) Locd 234
to conduct aHedlth Hazard BEvduetion (HHE) & thedty'smuniapelly owned oodl and refuse daiveed fud (RDF)
powe plat. Theregues wasajaint effart of alabor-Manegement Commitieeto sesk assdanceinimproving the
hedth and ssfely program & theaty'spowver plant. A lig of patentially hezardous substances or conditions
encountared inthecourse of gparating the plant were presantied to NIOSH invedtigetarsfor evaugtion. Speaific
conoamsinduded hezards assodated with hendling and buming RDFF, asbestosinaLiaion presat onequipmant in
thefeality, codl dugt, fly ash, hot warking environments palychlarineted biphenyl (FCB)-aontzining grounding
trandomers and onStedhamicd ussgeand dorage

NIOSH investigatars conducted aninitid survey Ly 21-23, 1986, and afdlow-up survey January 12-14, 1987.
Theinitid Survey invaved awak-through survey, adledion of bulk settied dugt and inaulation samples messramant
o wet bulb gabetempaaure WBGT) levdsfor hegt dress and disoussanswith variousindvidugl sabout
gperating conditions; patentid expoaures and persond pratediveequipment programs: Thefalow-up srvey
invalved two primery adtivities (1) repesting heat Sressmessremantsdotained during the Uy 1986 survey inorder
comparelevdsto those coouning in a.cald seeson, and (2) conduding worker exposLre monitaring for various
dhamicd contaminentspotantialy presant & thefadlity.

Pog-arvey letterswere sant to bath manegement and labor rgpresentativies Sqatember 2, 1986, and February 24,
1987 ammaizang thesunvey adivitiesand preiminay findingsdong withinitial recommencetions

BACKGROUND

A. Higay o AmesMunidpd Power Hat

Thedty of Ames lowa, vated in 1896 to condruct amunidpel power plart. Thefird plant produced 150
kilowattsfar lighting betwean thehoursaf 5:00am. and midnight. Over theyearsadditiond unitswere adoed
to replace absdlele enipment and accomodate inaresssd community demendsfor dedriaty. Themuniapel
power plart fadlity curently housssfour ballers but anly the newest unit, Unit #8 isused for power gengration
Nonoparationd units#5 (7500 KW, completed in 1951) and #6 (12000 KW, completed in 1958) oocupy
thenarth hdlf of thephysicd plant. Unit #7 (40000 KW, completed in 1967) sarvees asalbeck-Up unit for Unit
#3. Unit#8 (65000 KW) becamegparationd inMay 1982. Unit #8islocated onthesitedf thefirst power
plat.

Theaty of Amesbagen asdlid wederecovary pragramintheearly 70sand thisinduded aSdlid Weste
Recovay Hant saving Sary County lowa. Inlate 1975 thewesterecoveary plant wascompleted and the
dedric ulility begen buming RDF essasupdlemantd fud. Unit #7 wesrerdfitted to uiilize RDF & thet timein
addtiontobuming aodl. Unit #8isabelanoad draft bailer designed to bum bath bituminous cod and ar
dassfied dredded munidipd sdlidweteor refuse daived fud (RDF).

B. RdueDeaivadRHd (RDF):

Refuedaived fud (RDF) isprimarily composad of the dredded combugtible part of munidpel sdlidweste
(rfusd). Mgt of themed and densemetaid intherdfuseissgparated from thelight combudtibles et the
AmesSdlid Weste Recovary Hart, whichislocated just south of the power plartsood yard. RDFisa
ppeamantd baller fud which may provide up to 2026 of Unit #3sfud requiremat. Mo of the RDFwhich
isblonvninoether Sded Unit #8shaler isbumed onthedump grate a thebattom of theballe. TheAmes
Power Aant anudly bumsabout 30000 tonsaf RDF, which provide about 10%0 of theplantsannud fud
requramat. Thebale ganardly doesnat exossd aRDF fud propartion of aoout 15%0 9ncehigher
paroatagesof RDF resLitin conrd prademswith thegparation of theunit. Low sulfurwestem ood is
bumed sstheprimary fud inUnit #8,
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C. PooessDesxiption

Hgurel providesan ovaview o thegparation of theUnit #8. Thisfiguredoesnat how thehaending of
dvadded rfuseanditsuseasafud. Inadditionto cod fromthecod yad, Svedded rfuseisddivered by
preuetic pipdinefrom the sdlid westerecovary plant to the Aties Bin or RDF Bin, located west of the coel
yard and cod sodkpile Svedded refusefrom the solid westerecovary plant isddivered @ thetop of the
multigory RDF Binand aocumulated inthe conicdl drudureawating ddivary tothelboaller, Hgure2

Cad istrandared from the cod yard to the bunkersin the power plant by conveyors: Rotentid expoauresto
ood dugt exid for the sheker house oparaarsand front-end loeders: Naiselevelsin the sheker house (Where
ralcarsare vibrated during the dumping prooess) necessitated heating pratedtion. Refuseistrangoorted
preueiicaly dredly fromthe RDF Binino thebalesthrougheghtinchpipe Exposuresinthe RDFBin
aeagpea to beprimatily to the dugt accompenying and arigineting from therdfuseitslf. Workersreported
devdopmeant of arash assodated with the RDF due, egpealy a locationswherethar skinwould berubooed
by dathing. Digoosshle nuisance dudt resairatarsweareworm by warkersin and around the RDF Bin

Withinthe pove dart itsdf warker edivitiesinvaved gperaion of theeguipmant (invalving eouipment
monitaring and adjusment), reparr adivitieson any and dl of theequipment presant, and housskegaing and
physcd plant mainienence: Rotentid expoauresof warkerswithintheplant induded aodl dugt inthetripper
room abovethecod burkers fugtivedus emissonsfraom the RDF sy lines weter trestment dremicas
insdaion metaridsinduding asbedios contaning metgidsbath in place on theequipment and asused for
rgpars hat wark evironmants fly ash, andnase. Unit #8isabeaanced drt bailer and theinduosd drft fan
menansadigt negtivepresareinthelballer itsdf.

Ry ashfrom theballesand dedroddtic predpitatarsishended intwo diffeet ways Hy ashframthe
dedroddic predpitatorsispneumdicaly conveyed to en ash slofor dorege prior to sdeasan edditiveto
conaretear, if the sulfur content exosads acogptableranges mixed withwater and discherged to sttling
ponds Ashfromthebattom of theballer isinedted withweter and hydralically conveyed aut totheagh

stiingpond. Fouling of theaeh hendiing systemswas nat reparted to beafrequent prodem

Thepower plart provides Seam savice, both for geam heat and processgeam, tothellocd hosaitd. The
deam genaraion equipment for the hosaitdl issgparatefrom the power plant system, and necessitatesa
newark of gdeemtunndsdong theaty sregstothehogaitd. Sx deam vaultslocated & vaiousinavasdong
theroute contain thevavesfor pipesproviding thehogaitd deemsavice Thevaultsare 10fedt by 15fedt by
about 10feet degp. TheresLiting heet loed ingdethevaultsissubdantid and weter ssgpegeintothevaults
aedesahigh humidity evironmant dogwith thehigh heet. Workasnommelly do nat enter thevaultshout
muet pariodically ingoect them visLelly and, on oocadion, pump out thehot water adlleding intheveult. Repeir
gparaionsrequiing work withinthe vault itsif presant conoams assodiaied with warking in aconfined spece
thetisdoahat evironmat.

D. Wok Force Desription:

Thepower plant employsatatd of about 44 warkers Thirty peodewark onthe 7.00am-330 pm. shift.
The330 pm-11:30 pm. and the 11:30 pm-7:30am. shiftsbath haveawarkforce of four. Thewark
farcewasdl mdea thetimed thisinvetigion Avaagetenured theplartisabout 20years Somed the
job caegariesof thewarkasare power plant operator, auxillary operatar, firamen B, firemen C, cod
henders dedtrican, dedtricd tedhnican, medhenic, and maintenenceworker. Thisgroup comprisesthe
mganty of thewarkforce: Additiond job categariesare manegaid, foremen, and augtodid 9&f. Tadlel
presatsaliding of thevatiousjab tilesfor which equosreswere evdugted during thisinvedigetion dang with
alrd desyipionof eech
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V.

E Pasod Raetive EQuipmat Pogans

All wakeasae provided with unifams. Warkeshaveadoicedf laundaing themet theplant or & home:
Digposetle covadlsaong with hooded denum coverdisare provided for usewhenworking on dedrodaic
predpitatarsand showeing isrequired dter thework iscompleted. Thesedenm coverdisarelaundared a
theplat. Wokesareissued ear mufsto usewith their herd hetsand ear plugsareavalladle Sy gasses
aerequired and dhamicd gogdesareavalaie Sed toed hoesarefumishad for dl mantenenceworkea's
dedridans and any athersreguired to dowark invaving moving heavy equipmant. Rubdber suits boats ad
dovesaeavaladewhentrandaringaddsor caudics Wak govesaedoavaldde

Nofomd regaratary protedtion program exigted, however nuissnce dudt and digpossble aorganic
vagpor-add gesrearatorswere provided depending upon theareaiand job. SHif contained bregthing
gopaausunits(2) were presat inthesulfuric add and chlaine hendling and dorege aress of the.codling
tovas Noprogram for the use of thesedevices by quelified personnd wesinplace

Medicd Survallance

Theaty aurently condudspreemployman physicasand dferssami-anud physcdsaspat of theunion
contract withtheaty. Thephyscdsareganardly nongpedific and aspart of thissudy theaty requested
guidencein addressing hezardsthet would dso have madicdl survelllanoe componenistiet can beindudadin
thisprogram. Patidpetion a thetimed theHHE wasvay low. Warkersare pamitted to usethar oan
persond physdans and no plant medicd recordsare maintained onthewarkas

Previosinddrid Hygere Adivities
IndLerid hygeneadivitiesat the AmesMunidpel Fower Fant havebemvary limited. Airbome adoestos

sampling hesbean conducted bath by lova OSHA and aprivate conaulting firm. A noisesurvey wes
conducted by theaty'sinaurance camier in 1983,

EVALUATION DESGN AND METHODS

A

IndLetrid Hygiene Suvey Rratoods
1 Intid Svey.

Theinitid survey condged of awek-through of the processand fadility to further identify arees o jobs of
conoan & thepower plart. Heat Sressmesaramentswiere datained at 24 locationsthroughout the
plartin arder to completethis part of the evaugtion during ahat sesson of theyear (Uy). Buk samples
of sdtied dugt and inslaion were odlledted & variouslocations throughout the plant and andlyzed for
trace metdscontent (such asleed, cadmium, tatd dhromium, and nickd) and agbestos: Theresultsof
thebulk sampleardyseswere usad in devdgping thefdlow-up samdling pratood. A review of the
chemicdsusad a thefadlity wesdso conducted.

2. Fdloav-upSavey.

Thefdlow-upindudrid hygenesurvey invaved arepest of theprevioldy dotained heet dress
messramatsduing acod sesson of theyear (Jnuary). Parsond exposuresampling wes
conducted for maas (induding leed, cadmium, tatd dromium, and nidkd), regarebdledugt for cod dugt
and ayddlineslica adetos anddnase Thethreemgar aresswhare sampling was condudted were
theood yard, the RDF bin, and the power plart itsdlf. Jobtilesof warke'smonitored for contaminarnt
expoauresindudett auxiliary oparaar, firamen C, cod hender, maintanenoe, maintenence medhanic,
dedricd tedhnican, and audiodian. Sampling was conducted over thefull wark shift whenever possdle
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B. SarplingadArelyticd Methodk

All ar ssmgling trains (j.e parsondl sampling pumps) warecdlibrated dally. Proper flow raleand sarple
integyity during thework shift were dhedked paradically. Fdd Hlanksweresbmitted with dl filter samples

1 BukSampeAmdyss

a

Adbedos

All insiation and sdedted seitled dugt samplesweareexamined for hamogenity and
nonhomogeneous sampleswareground manudly toinsurehomogenaty. Miaosoopedides
were prepared from eech sample using 156 refradtiveindex liquid. Thedideswerethen scaned
for the presance of abedios utilizing pdaized light microsoopy and dgpason daining tednigues
A Ltz Didux 20 microsoopeeguipped with a16x agjectiveand a10x eygaiecewas usad for
theardlyds

Theparcantape of filbrous asbedosis edimeted by amicrosoopic examingtion of thesample. [If
presant, adoestosidentitiesare confirmed with the goprapiae refradtive index liquids golying
dgpasondaningtedniques All ssmplesareardyzed by two sspardeandysts Reslitsare
averaged and reparted in paroant by vdume: Spedfficlimitsof detedion werenat goplicebleto
thispaticlar anelyss

Meds
i Intid Svey:

Bulk sattied dugt ssampleswere prepared and andlyzed usng NIOSH Method No.
73009 Sarpleswerediued 25 millilitars (L) &fter digesion. A PakinBmer
|CR6500 squentid scanning indudiively coupdled plaamal(|CP) alomicemisson
Soecromde (AES) contrdlled by aParkinElimer Modd 7300 laboratory computer was
usd for dl messramants Thelimitsof detedtion for thesesamdlesare presanted in Table
Il by thegpedfic met.

i. Fdlov-upSrvey.

Buk ssmpesweareardyzed by ICR-AESfar metids Threereicatediquotsof eech
buk ssmplewereweighaed and then digested with nitric and pardilaricadds: Theresdues
weaedsdvedinadiuesduion of thesameaddsand andyzed for tracemdasby
ICRAES Sncetheesampleswereto be usad asardfiarencefar those previoudy
andyzed fromtheinitid survey, no atempt wes medeto ramoveslicon from thesanples
thareby kegaing ardlyticdl codiiorsthesame: Thelimitsof quentitation (LOQ) far this
samplesst ware 001 peroat by weight.

FeeSlica

Buk dugt ssmples adllected &t thetime expoaLre sampling wes conducted for aryddlineslica
wereandyzed for quartz and arigtooelite using x-ray diffracion. NIOSH Method No. 75009
weasusad to ardyzethe sampleswith thefdloning modifictions: (1) Riterswearedissalvedin

uran rether then being ashed in afumeos; (2) tandardsand sampleswererun
concuretly and anedtard cdibraion curveweas prpared from theinteyated intensitiesrether
then using thesuggested nomdization proosdure: Two milligram (mg) partions of thebulksweare
weighad orto FWSB filtersprior to anelyss



Page 6 - Hedth Hazard Evaugtion Repart No. 86422

TheLOD adLOQfor thsardydsare quatz (ina2mg partion of thebulk) LOD 0.75%,
LOQ 15 aidabdite (ina2 mg partion) LOD 0.75%, LOQ 15%. Daafdling bewenthe
LOD and the LOQ aresamiquantitativeand arergparted astrace quiantitiesbecause the
contaminant ispresant inadaedadleamount andytically but nat enough to rdidly quentify.

2. Tod RHbe Counts(asAdestos):

Rasond expoaure samplestfor asbetosweare evaueted usng 25 millimeter (mm) mixed cdluloseeter
filters (MCHEF) equipped with condudivecoMs samping & aflow rate of 3litersper minute (Lpm).
Thesampleswereandyzed aooording to NIOSH Method No. 7400 S B utilizng phese contragt
microsoopy (PCM).2 Thesampleresitswarereparted intotd fibersper filter. Sugedivecomments
about thefibersdbsaved weredoindicatad with theandlyticd resuits

Thelimit of detedtion (LOD) hesbean deteminad to be 003 fibarsffidd or 1500 fibadfilter for 25mm
damde filtersand 300 fibarHfilter for S7mmfiltas A detedion limitiscdauated by dvidng the
minmum dosavedlefibashy themaximum number of fiddsgpadified by themethod. Thergported
LOD for thisardyssislove then thet ated within the referenosd NIOSH method,

3. AdetosArdysshy Transmisson Hedron Microsoopy (TEM):

SHatad filter sarplesandyzed by POM for totd fibers as adoesioswere submitted for fiber count and
identifictionby TEM. Thesamdeswere prepared for TEM ardlyssviathe Zumwede Demart
procecureoutlined in NIOSH Puldication No. 77-2042 Onehundred fiddswereexamined oneech
preparation on the Philips 420 Scanning Transmisson Hedron Microsoope (STEM) a 10500X
megrification (afidd aeaisenud to 706 x 10°m ). Hementd goedraand diffradtion pettemswere
aaaned duingthe TEM ardlyss

Oneshoud remember when comparing PFCM and TEM fiber counts thet gopraximetely onefourth of
the 25mmfilter (effedtive adledion area=386nnY) isprepared for PCM andlysis Of this 1/4 wedog

a lead three (3) redii aretraversed during a100Hidd count. Ontheather hend, anly gpproximetdy
15mn? of filter arenisexamined duing a100idd TEM ocourt.

4. AiromeMeddsArdyss

Rarsond expoauresto arbome metdsweareevdueted by sampling with MCEfiltersa aflow rate of 2
Lpm. Thefilter ssampesweredigested with nitric and pardhlaric addsand andlyzad inthe same manner
aspremedinpaaggohlV A (1) (b) (il) previowdy for bulk dug samples TheLOQfor these
sampleswasonemicrogam pefilter

5. RexrableCod Dust:

Resaradedud sampleswere adllected using 10 mmnylon oydonesand prevaighed filtes sampling &
aflovraed 17Lpm Thetatd weght of esch sampdeweasddemmined by waghing thesampleplus
thefilter on an dedrabdance and sUbtradting the previoudy determined tarewdight of thefilter. Thetare
andgoswagingsweaedoreindudicate Theingrumentd predsion of weghingsdonea anestting
is00Lmg Duetovaigdefadtarssuch asovelceding, hygrosoopiaty of samdle humidity, and the
physicd integrity of thefilter itsdlf, theadudl predsion can beconsderably poorer and oocesiond dight
net negdtive paticlaewd ghtsareto beexpected.

6. RegrddeQyddlineSlica

Expoaresto ayddlineslicaweredgaminad fram the ssme samples used for dataning reairedledugt
eqoares Thesampeswaeandyzad for quartz and aigtobditeusing x-ray diffration. NIOSH
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Method 75009 weas used with the same modifications aspresanted in paragrgph (1) (0) previoudy
presanted for ddemingion of ayddlineslicainthelbuk samdes TheLODsand LOQsfar thearr
sampleswere quartz on afilter-LOD 0.015%, LOQ 003%; aigobditeon afilte-LOD 0015%,
LOQ0.03%. Resutsfdling betwean theLOD and theLOQ are sami-quentitative and are presanted
astracequantities

Heat SresMessuramants

Hedt Iressmessramaisware dotained usng Reutar-Stokes Hedt SiessMonitors Mood
RSS211D a numerous|ocationstivoughout thefaality wherewarke'smay have cocesontowark.
Theeindrumentsprovided wet bulb glabetamperature (\WBGT) vaduesfar comparisonto vaious
WBGT evduetion aitaiagodicabletowarkingin hat evironmants Inaddiiontothe WBGT
reedings ar tempaaure, neturd wet-bulb temparaure, and gobetamparaurewaredatained. These
|atter values provide addiondl infammetion in essessing theindividldl perametarsthet can contribuieto
hegt sresssuch asthe conveedtive heet |l oed, dhlity of the body to diminete heet through pargairation, and
theradiant heat burden. Themonitorswearemounted on tripod Sandsat ahaght of about four feet from
thefloor and dlowed to equilibratefor apeariod of time a esch messmant steprior todotaning
ingrument reedings

Worker Noise Expoaures

Individud worker naise expoareswere evaluated usng Merosonics do-301 Metrdlogoger noise
dosmees Thedosmaerswerecdibrated dally usngaMerasonicsCL-302 cdibratar. The
dosmeterswere placed on gandby during periods of absancefrom theworkers work area
wheneve posshle Dosmeer resdoutswere datained a theend of eech sampling day providinga
timewdghted naseeqpoareaswel asinfomeion anthemaximum noielevdstheindvidle
encountered during thework dhift.

V. EVALUATION CRITERIA AND TOXICOLOGY DISCUSSON

A. BvdudionQitaia

1

Bvdudion Gitaiafor Chamicd Contaminants

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd d&f engloy
environmatd evdugtion aitaiafor assessmat of anumbe of dhamicd and physcd egats Thee
aitaiaareintended to uggest leve s of expoauretowhich mogt workersmay beexposed upto 10
hoursper day, 40 hours per wesk for aworking lifetimewithout expariendng adverse hedth efeds It
is however, impartant to natethet nat dl workerswill be pratected from adverse hedlth efedtsif their
expoaresaenananed bdow theselevds A ardl paroantage may expaiaceavarehedth efedts
becausedf indvidud susogatibillity, apreexiding medical condtion, andlor ahypersandtivity (dlergy).

Inaddition, some hezardous subgtanoes may act in combination with ather workplaceexpoaures the
oangd evironmat, or with medications or persond hehits of theworker to produce hedith effedts
evanif the cooupetiond expoaresarecontrdled a thelevd st by theevdugtion aiteion. These
combined efedsaredften not consdared intheevdugtion aitaria. Also, somesLbdanoesare
absorbed by direct contect with the skin and mucous mamtranes, and thus patentidly increesethe
ovadl expoare Hrdly, evdugtion aitaiamey dhengeover theyearsasnew infametion onthetoxic
dfedsof anagat becomeavaldde

Thepimay sourcssdf evironmantd evdudion aitaiafor theworkplaceare 1) NIOSH
Recommeanded BxpoareLimits (REL'9), 2) the Amaican Corfarencedf Govamnmentd Indurid
Hygeniss (ACGIH) Threshad Limit Vdues(TLVS), and 3) the U.S Departmant of Lebor (OSHA)
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oocypationd hedth dandards: Often, the NIOSH REL 'sand ACGIH TLVsaelower thenthe
caregponding OSHA danderds Bath NIOSH REL'send ACGIH TLVsusLdly arebessd onmore
recart informetion then arethe OSHA dandards The OSHA danderdsaso mey berequired toteke
into aooount thefeeslity of contrdling expoauresin vaiausindLerieswherethe agantsare used, the
NIOSH REL'S by contrest, are besad primatily on concamsrdaing to the prevention of cooupationdl
dsee Inevduding theexpoaurelevdsand therecommencitionsfar reduiaing theselevdsfoundin
thisrepart, it Should benoted thet indudry islegdlly required to meet thoselevd s pedified by an OSHA
dandard.

A timewedghted average (TWA) exposrerdersto theaveregearbome concanraion of a
subgtance during anonmd 8- to 10-hour workday. Some subdanceshave recommended
dhottamexpoaurelimitsor aaling vdueswhich areintended to supdemant the TWA wharethereare
recognized taxic effectsfrom high hart-tam expoaLres

Tadelll presistheevdustion aitariafor dhemicd contaminentsevausted during the HHE.
2. BvdudionQitaiafor Fyscd Agans
a  HaWok Enviroomats

NIOSH aigndlly ddfined hat evironmentd conditionsasany combingion of ar temperature,
humidity, infrared radiation, and wind Spead thet exceedsaWBGT vdued 79 Farenhat (F)
(26 Cdsus(C)).® NIOHH, initsrevisad aitaiafor cooupationd exposreto hat environments
presatsmaximum recommencad hedt dresslevdsonadiding scded WBGT vduesvaas
metsbadlic hedt levds (work effart). Therecommended hedt dresslimitsareasaiesof fiveauves
onthegrgph, four different work- reiregrmﬁ andaadlinglimtwhichisnat to beexcssdad &
any timefor therepedivewark levds™ Inorder to usethe aiteiaonemus haveaWBGT
vauefar thework areaand an esimate of thewark effart (meiabalic hedt) reguired of theteeks
pafomed by theworker inthe hat evironmant. Figures 3 (Recommended Hed-Sress Alat
Limits(RAL) for Heat-Uneodimetized Warkers) and 4 (Recommended Hegt-Sress ExpoaLre
Limitsfor Hest-Aadimetized Workeas) presart thisinfometion

Therevissd NIOSH aitaiaandthe ACGIH TLV  presant apamissible heet expoaurefar
different work-rest regimesand work loeds a different WBGT velues® Thisaitaia whichis
presntadintebdua fominTadelV, asumesthewarker isacdimetized, fully dathed in ummer
weight dathing, isphysically fit, hesgood nutrition, and hes edequete weter and st inteke
Addtiordlly theworkesarenat to haveany pre-exiding medicd conditionswhich mey inmpair
thebody'sthemmoregulatary mecheniams: Aloohd useand oarttain thergpautic and soad drugs
will dsoimpir thebody'sheet tderance®

Madficationsfor theNIOSH and ACGIH evdudtion aitaiashoud bemede beforebeing
gpliadif ﬂemukerdoadndscbrummeprenaﬂycb‘lrm requirements The
fdloning modficationsof theevelugion ariteriahavelbesn 2 opedadt™

i.  Ureodimetized or physicaly unoonditioned workes
Suiradt 4°F (2°C) fraom the pemissble WBGT vduefor aodimdized warkas Nate

thet Higure 3 from the Revised NIOSH Hat Envirorments GritaiaDocumant presants
vauesfor unecdimetizad workers
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il.  Inoreessdar vdoaty (bove 15 meterspar ssoond or 300 fet par minute):

Add4°F (2°C) tothepamissble WBGT vdue Thisadusmant cannot beusd for ar
tamparauresin excessof 90-95°F (32-35°C). It dso doesnat goply if impervious
dahingiswan A aitiasmad thisWBGT modficaionisthet an adjusment for inoresssd
arvdocgjlg isunwaranted sncethe WBGT index isadeguetdy responsvetowind
vdoaty.

iiiiImpaviousdahingwhichinafeeswith evgporation

a  Body amor, impameddejadkasaiorad 4°F (2°C).
b.  Ranooasfiramen coats full-length coatisaubtract 7°F (4°C).
¢ Compedy endossd sutssubrat °F (°C).

v. Obexorddalywakes
Subtract 2-4°F (1-2°C).
v. Famdewakeas

SQrat L8°F (1°C). Thisadjusment acknowledgesgenaly lover sivet ratesfor
femdesrgportadinthelitaratre Carredtion v, isquesioneblesncethe diffarence
betwean the sexesin groupsthet nomnaly wark inhat environmentswias dosaved to be
complex. Seesond andwork rate congdaraionsenter into detemining which sex is better
adpted towork inhat environments®

b. Nos

Expoareto highlevdsof naisemey causetamparary o permanant heatingloss: Theextart of
damege depandsprimeatily upon theintensity of thenaiseand thedurtion of expoare. Thareis
abundant gpidemidogicd and laboratory evidencethet pratracted noise expoaure above 0
daedbds A-weghted (dB(A)) causes heating lossin aportion of theexposad populaion

OSHA'sexiging sandard for ooopetiond exposureto noise (29 CAR 1910.95)9 gadfiesa
maximum pamissblenaseexpoaurelevd of 0 dB(A) far aduraion of eght hours with higher
levdlsdlowed for sharter durations: NIOSH, inits aritariafor arecommended standard®,
proposed alimit of 85 dB(A), 5 db lessthen the OSHA gandard. Timeweighted averapenaise

limitsesafundiondf expoareduration aehoan bdow:
Durdtiondf Expoare Maximum Sound Levd, dB(A)

(hrsday) NIOSH OSHA

16 80 85

8 85 0

4 0 %

2 % 100

1 100 105

12 105 110

14 110 115+

1/8 115 -

- 140dB**

*  Noexposreto continuousnaiseebove 115dB(A)
**  Noexpoauretoimpact or impulse naise above 140 dB peek sound pressureleve (SPL)
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Whenworkersare exposad to sound levd sexossing the OSHA dandard, feesble
agneging ar adminisrativeconrasmust beimplemeanted to reducelevdsto pemisshlelimits
The OSHA noisestandard hes been expanded with the addition of ahearing consarvation
amendmat™ For workersexposad a or eboveatimeweighted averape (TWA) of 85
dB(A), thsamendmant repuiresnaise exposLre monitaring, audiomdric testing, theusedf heaing
pratedive deviceswhere necessaty, record kegping provisons and employee education.

B. Todadogy Disoussan

Thefdlowing taxicalogy disoussonislimited to asbetos ood dugt, ayddlineslica and heet sress the
primary exding hedth hezardsidentified duing thecourse of the HHE.

1

Adbedos

Adbesios causes adoestods canoar of thelungsand digestivetradt, and mesathdioma,
Adedogsisalung dsorder deradtaizad by adffuseintaditid filbrogs a timesinduding peurd
dhengesd filbrodsand cddfication. Acoompenying dinicd diengesmay indudkefinerdes finger

dubing, dysones, dry cough, and oyanoss: Theonset of asbestosisjprobebly dependsuponthe
adhestosdudt conoantration, thefiber morphdogy, and thelength of exposre. Abediossisa

progressve dissesewhich mey devdagp fully in sevento nineyearsdter thefirg expoaure
Usdly thepneumoconicssbecomesevidant 20 to 40 yearsdter thefirst expoareto

adhetos Onceedahlished, the adbetos s progressss even dter the exposres have ceesd. In
itssvarefarms degth resuitsfrom theingtallity of thebodly to datain requiste axygenar from
failuredf theheart to pump blood through the scared lungs®

Brondhogenic cardnomaand mesathdiomadf the pleuraand paitoneum are causdly
asndated with asbestios expoaures, excesses of cancer of the omech, cdlon, and redum have
bean dosaved. Neoplaam, such asmesathdiomia, may ooour without redidagic evidenosof
adbhetodsa exposurelevdslonve then thosereouired for prevention of redidagicaly evident
adhedoss Mesathdiomacan ooour dter ashart inlensveexpoare: Mesathdiomatumor s
r'a/eyatobemwyamjb/aytypesdirearmt induding dremathergy, rediation, or
gy, deeth usLly regitswithin ayesr of disgnogis®™

Cdauaionssuggest thet dgarie smoking adbestoswarkeshave gopraximetdy eght timesthe
risk of develgping lung canoar compared with ather smokers®

Cod Dust:

Theinhdation of cod dugt causes aod worker'spneumooconiods (CWP). Smpe CWPhesino
dinicdly dsingushings/mptoms: Smde QWP diten ooourssimutaneoLdy with dvonic
bronchitisand emphysama. Although CWPisassodated with severd regairatary impaiments
CWPisnat assodaed with adhartening of lifegoen; the sgrificanced thisbenign conditionisthe
fact thet CWP gppearsto beapreoursor to progressive messivefibrogs (PMP). 2

Complicated preumoooniodsar AVIF isassodated with aredudion in ventilatory capeaity, low
diffuang capeaity, onommitiesof gesexdnange, low atarid axygentendon, pumonary
hypetengon, and pramature desth. CWPmay gopear evard years dlter exposure has ceesd
and mey progressinthesbsenceof further dust eqpoare. Obetrudtiveainwey diseeeeis
commonin PMIF, prabebly aconssouencedf the digartion and nerroning of thebronchi and
bronchidlesprooucted by the messivelesion @

The ACGIH TLV* of 2mg/in?isset & alevel intended to reduicetherisk of developing
preumoooniads®® TheOSHA PEL is24mgMBE© For stugionsinvolving ooel ot
conaning gopredddeamountsof quatz (geﬁert‘rmﬂveperoat (520), oneshoud uethe
evaugtion aitaiafor quartz containing ougs®
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3. QywdireSlica

Qyddlineslicaor quatz dug causesdlicods afomof dissbling, progressivie and SOmdimes
fad pumonary fibrosscheradaized by thepresance of typicd nodulaioninthelungs The
dinicd 9gnsand symptomsof slicogstend to be progressve with continued expoaureto
quantiiesof duet contaning freedlica with advanding age, and with continued soking hehats
Symptomsindudke cough, dysones, wheezing, and repeted nongpadific dedt ilinesses
Imparmeant of puimonary fundion mey beprogressve. Frogresson of symptomsuaLelly
coninueseter dug exposrecsssss Whiletheremey beafadtor of individud susogatihlity toa
gvenexpoaretoslicad g, therisk of onsst and theratedf progresson of thepuimonaty lesonis
dealy rdaad tothe chaeradter of theexposure (dust concentration and duration). Thedissese
tendsto coour dter an exposure meeared in yearsrather then months: Oocegondlly, expoares
tovay high concantraions ooour in shart pariods of timein cooupations such assanddlegiersand
tunnd worke's inthese casss of aoute o rgpidy-devdloping sllicodstheremey besevere
regaratory symptomsresiting indegth. Itisgenarally aoogated thet slicoss predioosesthe
indvidld to edivetuberaulags and thet the combined dissese tendsto bemorergaidy
progressivethen uncomplicated slicods? The NIOSH recommended 8- to 10-hour TWA for
eqpoaretoayddlineslicaiss0 ugi? @

4.  Het

Hert dressisddined asthetatd net heet [oad on the body with contributionsbath from
exposureto extamd environmentd sourcesand from metabalic heet producion @

Four fadarsinfluencetheinterchenge df heet betwean the humen body and theenvironmant.
Thexeae (1) ar tampaaure, (2) ar vdoaty, (3) modurecontant of thear, and (4) radiant
tamparaure Indudrid hegt prodamsinvaveacombingion of thesefadtorswhich producea
working evironmeatt thet may be uncomfartable or even hezardous because of animbodlance o
metabalic heet produdion and heet loss

Thefundementa thamodynamic processessinvaved in heet exchange bewean thebody andits
evironmeant mey bedestribad by thebesic equition of heet belance

S=M-E+R+C

wheare S= dangein body heet contart (heet gainor loss); M = rateof metabdliam (essodated
with body fundion and physicd work); E = hegt lossthrough eveporation (of perqairation); R=
heat lossar gain by radition (infrared rediation emereting fromwamer sufacesto coder
ufaoes); and C = hedt loss or gain through convedtion (pessege of afluid (air) over asurface
withtheresiting gainar lossof hedt). Under condiions of thamrd equilibrium (essantialy no heet
dress) heet genarated within the bodly by metabdismis conpletdy dissipeted to theervironmant
and degp body or coretamparature ramains condant a about 9B.6°F (37°C).

When het lossfallsto kegp pecewith heet gain, the coretemparatrebeginstorise. At thispaint
oatain physdogic medhenismsbeginto fundioninan atenpt toinoreese heet lossfrom the
body. Frg, thereisdilation of theblood vessds of the skin and Subouianecustisses with
dverson of alarge part of thelbody'sklood suply to thebody surfaceand extremities An
inoressein dradating lood vdume dso aooursthrough thewithdraw o fluidsfrom body
tissies Thedrouatary adjutmentserhance heet trangoart from thebody coreto the surface
Smultaneody thesiveat gandsbecomeative, goreeding fluid over the skinwhich ramoves heet
fromtheskin aufaceby evgparaion. Evgparaive aoding mugt bdlance meaodic plus
emvronmantd hegt loed to maniain thamd eguililbrum. [If thisfals heat doregebegnswiththe
resitant drain of inoresssd body temparature

Praonged expoaLreto excessve heet mey causeincressad initahillity, lassitude (weeriness),
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Oecreeseinmorde increesed anxiety, and inghlity to concentrate: Therestsareminrared by a
omad deoreseinthedfidency of produdion and thequelity of thefinished product.

Theaoutephyscd dsdhilities causad by excessve heet eqposreare inorder of increesing
Svaity. heet rash, hest aamps heet exhaudion, and het droke

a

Hext rash (pricdkly hest): may be caused by unrdieved expoaureto hat and humid air as
may coour inwammHmoid dimeticzones: Thegpaningsdf thesivedt dudsbecome
pugged dueto thesweling of themaid keratinlayer of theskinwhich leedstoinflammetion
o thegands Therearetiny red vesdesvishlein thedfedted skinareaand if the dfected
aeaisextansve svesting can besubdantialy impeired. Asaconssquencehedt reshnat
anly isanuisance, because of thedisoomfart it causes but dso cangredtly dminishthe
worker's cgpeaity to tolerate hest.

Heet camps may ooour &ter prdonged exposLreto hegt with profuse pergairaion and
inedeuetergdacamant of sdt. Thesgnsand symptomsof hest campscongs of goeam
ad paninthemusdesdf theabdomen and edtremities Albuminuia(oraienintheuing)
mey beatrarsert findng,

Heat exhaudion: may resLit from physicd exationinahat evironmeant when vesomotor
contrd (nevesgovaming muscular contrd of thellood viessd wlls) and cardiac ouipput
aeinedeguateto medt theinareesed demand placed upon them by peripherd vesodilation
o theredudionin paamavdumedueto dehydration. Sgnsand symptomsof heet
exhaudion may indude pelar, lessitude, dizzness synoope (fainting), profusesivedting, and
cod mog skin. Theremey ar mey nat beamild hypathermia aosarvelle by redd
temparauremessLramat.

Heet droke isasaiousmedicd condion. Animportant predigoosing fedior is
excessve physcd exation. Sgnsand symptamsimey indude dizzness neusss, sevare
heedache, hat dry skin because of cessation of sivedting, vary high body temperature
(uadly 106°F or 41°C and rigng)), confusion, odllgpse, ddlirium, and coma. Often
dradaionisaso compramised tothepaint of shodk. If codling of thevidinisbody isnat
datedimmediady, imeversdedamegeto vitd orgensmay develop leeding to desth @

Chronic hett ilinesses are those ooouning as dfter effeds of acute hedt linesses; those
brought on by working in excessve hat joosfor afew wesks months years or posshly a
working lifeime but without the cocurence of acute hedt iliness and those assodiated with
livingindirmeticdly hat regonsaof theworld. Chronic dterdfeds assoaiated with aoute heet
illnesses canindude reduiced heet tderanoe, dysfundion of sivest glands reduced siveting
Cgpaaity, musde soreness dliffness; reduoad mahallity, drronic heet edhaudion, and odlular
Ic_ja”r%ein dfferat organspatiadaly inthecatrd nevous sysem, heatt, kidneys ad
Ve,

Chronic hetilinesses nat assodaad with en ecuteinddant of hetilinesscanfdl into onedf
two categaries besed upon the duration of expoare. After severd months of expoaureto
ahatworking evironmeant dronic hest exnaugtion mey beexpaienced. Symptoms
which may develgpindudke heedeche, getric pein, desp diduroence initatlity,
tachycadia, vatigo, and neusea. After many yearsinahat job, aumulative dfedsof
longrterm exposurewhich may devd op arehypatenson, reduoad libido, sexud
impotency, myocardid demege nonrdignant disessss of the digestive argens ad
hypodromemia(acondiioninwhich theblood hes an ebnomnlly low adlar index)
Avaladedaaconoaning dronic hedt efedtshave nat contributed much to prateding
warkearsfrom heet effedts®



Page 13 - Hedth Hazard Evauation Report No. 86-422

V1. Regits

A. Ly 1986 Intid Survey Sarping Resits
1 Adetos Content of Buk Samples

TadeV presaistheidaity of buk sarpesadleded duing theinitid survey dangwith ther
repediive per ot adbetoscontant. Threedf theninesamples contained Sgnificant amounts of
adhetos (1% or grester) identifying them esabedios contaning meteids (ACM). Amosite, drysatile
atbedosor baothwereidentified aspresat inthesethreesamples Three ather samples containad less
then 1% amodteasbestos No aodddlite, adinditetramdite, or anthophylite adbetioswas detemined
tobepresatinany of thesebulk samples

2

MetdsContart of Buk Satled Dugt Samples

TadeVI presisthevaiousdug samplesand their regpedtivemetd content. Nosilver, or
ookt wesfoundinany of theaght sardesandyzed. Arsanic lanthenum, antimony, sdenium,
tin, tdluium and thellium content could nat be acouratdy determined dueto inteferencteswhich
devaed thelimitsof detedtion from fiveto 10timesthosefor theather meids Medsof grester
taxicdagicinterest uch asbaryllium, cadmium, dyomium, nidkd, and leed werepresantinat
leest 5% or maredf thesamples

Heat SresMessuremants

TadeVII presaisthe heat dressmessremants dotained from bath the Uy 1986 and the
January 1987 surveys Wet Bulb Glabe Tamparaures (WBGT) ranged from 80to 3°F inthe
powe plat. Thegeomeric mean (GM) was 88°F with ageomric dandard devigtion (GSD)
o 104. Themedan WBGT vaue (thevauebdow and ebovewhich fdl 50 paroant of the
messramats wes88°F. Higher vdueswerefound ontheMain Levd around Baller #3, the
bume levds thesevarth floar, and theninth floar & thetop of Baller #8. Outdoor WBGT
vauesaataned & twolocaionswae 78 and 84°F. A WBGT vaueddtainadingdethe
Severth Siredt deam vaut, dter pessve ventilation and ramovd of danding weter, wes 118°F.

B. Jauay 1987 Fdloa-up Suvey Sampling Resits

1

Faloa-up Survey Hest SressMesaramats

TadeVIl dso presmtsthe WBGT vaues gobetamperaures dry andwet bulb

and therdative humidity for previoudy mesared locations thoroughout the pover
plant datained during acdlder seeson (Winter). WBGT vduesranged from 66 to 8&°F withinthe
powe pat. TheGM wes 74°FwithaGSD of 1L.08. Themedian WBGT vdueamong the
mesaremasinthepowe pat wes 74°F. Thehighes WBGT vaduesduing thissurnvey within
the plant werefound on the ssventh and ninth floarsaround Baller #8. Outdoor WBGT vaues
weae 30, 42, and 4°F. Airtemparaureswae39t056°F. Two WBGT vauesobtained
ingdethe Sxth and Seventh Sregt deem vauitswere 128 and 99°F reqpadtively.

Rarsond Exposure Sampling for Asbestos Expoaures

Although noinsliaionwork ar maintenence oparationsware parfamed around ecuipment
insUiaion known to contain agoestos; exposLre monitaring was condudied far severd workers
having asagrmantsthet would tekethem throughout the power dant ar aut inthe RDF Binarea
Tade VIl presaistherestsaof individud bregthing zonesamplesfar adbestosexpoaures Al
expoaures asevduated by phese contragt micrasoopy for fibers wareat or bdow onetath of
the OHA abetos PEL of 02fibardac. TEM andydsaf the highest exposreencountered by
the Hremen C reveded the pressnce of vary shart, narrow agestosfibars
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VII.

3. Breghing Zone Expoaresto TraceMdds

Worke eqpoarestodl medswaenegigheduingthesuvey. TadelX presaisthisceta

toleed ranged from bdow theardlyticd limit of quentitetion of 1 ug par sampleupto 6
ugi?, well blow the OSHA leed standard of 50 ugin?. Exposuresto metasinduding asanic,
bayilium, cadmium, aokelt, dramium, and nidkd werebdow repartadlelevds (lessthen 1 ug
per sample). Tabell presaisal themetdsevauatad onthe pasond exposresamples Teble
IX repartsdl meidsfar which a leest oneindividLd'sexpoarewas aoovetheardyticd limit of
quantitation. Expoaresto cdaum, iron, and sodium aswl asbarium and phogohorusweare
exduded from thewarker exposureteble Tabe VI presaisthevaiousmads contant of the
bulk samples adllected throughout the power plant and Supparting aress represanting the
potentid sourcesof contaminantstowhich thewarkesmay beexposad.

4.  Woke Expoaresto Cod Dut and QryddlineSlica

TadeX presanisthereadtsa expoaremonitaring for individue expoauresto cod due,
encountared primaily by ocod henders and aydlineslicass quartz and aidodite
Exposresgenadly werenggighle, and many warenondetedtaile Onecod hender heda
quartz expoared 0.04 mg/n, abovethe NIOSH adionleve of 0.025 myin?®® Regairadle
dugt expoareswere again low, with the exogation of the previoudy mentioned individuiel whose
reairddledus exposrewas 34 mg/, in excessof the OSHA and ACGIH respiradlecod
dugt evdudtion aitaiacf 24 and 2 mg/n? regoedtivdy. Warker exposuretofly ashwasvay
limited during the NIOSH survey, few workers monitored reported or weredbsaved to be,
working in areeswerefly ash exposresmay ooor. Twowarkasin Teblel X and oneworker
inTabeX areindicated ashavingworked & leett apartion of thar warkday inan areawherefly

agh exposresmay OoaU.
5. BukDugt SarpeArdysssfar QyddlineSlica

Treayddlireslicacontat of buk ssmplesof cod du, fly aeh, and rfuse dug, (dthough limited
innumber (4)) wesfarly congant. Crigobdliteweas nat detected asbaing presart inany of thee
buk samples Quartz content was about three peroarnt, with arange of 2.8to 3.0 parcart by
weaght. Theood and rdfusedudt samplesboth contained three percant quartz. Thefly agh
ahtainad from theagh slo contained 28 to 29 parcant quartz.

6. Ful-Shift Noise Expoaures

Although none df thewarkersmonitored for full-ghift noise exposLre exosaded the OSHA PEL
of 90dB(A), 43 peroat of theexposures mesaLred goproached or excesded 85 dB(A),
reuiring theimplemeniaion of ahearing consavation program. Naiseexpoauresranged from
741087 dB(A) prgected over afull wark dhift besed upon thenaiselevdsencountered inthe
workes work aressduring theadud sampling period. Maximum naiselevdsexpaienced by
thewarkersmessured over any aneminute sampling pariod ranged from 2t0 101 dB(A).
Theelevdswaebdow themaximum naiselevd pamitted by OSHA of 115dB(A). TadeXI
preststheindvidud noiseexpoaresof theworkars monitored January 12-13, 1987.

DISCUSS ON

Asbediosexpoaresduing theaurvey dd nat identify animmeadiate hedlth hezard, however the presance of
adbedos contaning maidstiroughout theplant, egpaadly on dder ballersand apparting equipmant dill in
useprovidesapatentid hedlth hezard sstheinautaion deterioratles Somedegreeof background egoestos
contaminationwas dosaved in assodaionwith loose ACM indder partsof the plant and the presance of
agoegtosfibarsinapowver plant worker'shresthing zonesample Theaosancedf an adbetosopaaionsand
mantierenceprogram, imprape” hending of asbesosinaulated enuipment and gesket metarid dosaved
duing theinitid rvey, and thecomingling of eouipmant and pipeswith and without ACM containing



Page 15 - Hedth Hazard Evauation Report No. 86-422

insUlaion provideaninareesingly gregter praboetillity for bath locaized and wide goreed adoestos contamingtion
andworker eqposrear overexposre: Hansby theaty to decommissoninplace Balas#s & #will ill
requiretheidentification, labdlling, praper hendling, maintenence repalr and posshly ramovd of asbetos
contaning megidswithintheplant. Anaddtiond potentid sourcedf ACM istherfusebumad a theplart,
however, exaept far wark pafamed inthe RDF Binand over &t the refuse processing fadlity thet dredsthe
refuse, expoauresfrom the RDF prolaebly represant lessof arisk to the power plant workersthen the ACM
insdaionpresatinthepant. Thesgnificanceand megnitudedf asbestosexpoaresframtherduseis
uknoan

A number of workershed been cattified by an agbestostraining contractor for workingon ACM, but apaint
of dsousson during the surnvey wasthe unecoeptahlity of fit testing beerded warkersand permiting them to
Usereairaory protedtion contrary tothe OSHA resairator dandard. Theplant hed initisted an Asbestos
Opgaionsand Mantenence Program by thetimedf thefdloa-up surnvey. Theuseof adestos-containing
gesket meteridsfor gesket rgdlacamant hed do reportedly bean disoontinued & thet time:

tovaiousmeds espaddly somedf themoretaxic demantsauch ascadmium, dramium,
asenic, nickd, andleed, warevay low. Thisisin contragt to asmilar HHE condudted & anather RDF
powe plant whereexpoaLresto cadmium, dyomium, nickd, and leed werefound tobemuch higher. Leed
expoauresin excessof the OSHA PEL of 50 ugin? waredso documented inthiseatlier dudy. @ Severd
factorsprabedly influence the differencesin trace metd exposLres dosarveed bawean thissudy and the
previous RDF dudy. Inthecasedf leed, dthough themeid waspresant in bulk samples adllected for bath
dudies theleed contert in bulk sadles adlleted & the Amesfadlity weson thearder of frombdow 001%
Upt000%%. Thelead contant of buk samplesfrom thisather munidpel RDF power plant sudy washigher
and ranged from 0.02 to 054% by weight @

Other fadtars contributing to thelow expoaurelevdsaosaved & Amesareitssdl Sze(only onebaleris
oparating) and e thefud mixtured RDF and cod generdlly doesinat exosad 1596 refuse (varas
gparaion of upto 100%o refuse), dl processad rfuse ddlivary sydemsopardeingdethe powver platina
dosad sydem, and the dgpandence ypon an aeh hendling system thet uses pressunized water to mix and
trangoart ash. Whenwater ignit usad for aeh trangpart, asin moving the aeh from the dedrogiatic predipitators
itistrangoorted peumetically. Mantaning therefusecontant of thefud a 15%6 or lessmay contribute
sonificantly tothelower tracemetd contart of theagh by diluing higher levdspresant inrfuse aghwith fly agh
framaod.

Theexpoaresto measoosaved duing thisHHE should be cons dered asmore rgpresantative of
minmum expoaurelevdsfor thewarkasand jobtitessarped. During thefdloa~up survey no refusewes
bang bumadinthebailer, minimd work invalving potentid fly ash expoaureswes paformed, and warkersa
the power pat have by theretureof thedesign of the RDF hendling sysem for drerging theballer, few
opportunitiesfar expoaureto therdfusedut itsdlf. Repar wark onthe RDF Binwes pafamed withthebin
aemply. Thetatd workforcewesdso quite sl and the number of warkersinany onejabtitieweslinited,

providing fever gopartuniiesfar eqposure monitaning

Arsicexpoareswerenat identified during the adivities conduded by thewarkesduing thesurvey. This
med wasdf interest besad upon atradejourrd atideindicating thet arsenicwasfoundinhigh
concentrationsin oodl fired bailer depogts®

Cad dug and ayddlineslicaeqpoaureswerelow, with oneexogation, duing thefdloa~up survey. Thisis
prabebly influenced by thefact thet no aoel wasreoaved ar dumped inthecod yard during the deysof
saping Theoneood hender having andevated ayddlineslicaexposureand an ovarexposureto aod dugt
waspafaming deantupinthe#b bdt pesssgevay undamesth the codl happar house Heweasdbsaved to
beweaing anusancedud resaratar. Theood hendersdso reported thet the codl dust expoaLresooourming
auring ood car dumping withinthe codl hopper houseweresavereaenough to saioudy impar vison: No
gppartunity to dosarvethiscoourred during the survey, but the corfiguration of the Srudure, the dosance of
dugt contrds and theamountsof dugt removed from surfaces during deanHup (aunit train of 56 codl carshed
jugt bean unloeded the previous wesk, thus deartup was gaing on during the surnvey) indicated thet high dugt
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expoareswaepossbe Theood dug and ayddlineslicaexposuresdocumentad inthisstudy should be
conddered rgresmnidive of thelow end of posshle exposuresencountared by the cod hendars

Expoauresto resairadefly agh and slicaexpoaresassoaaad with thefly eshwerevay limited. TedleX
prestsanewarke havingawark assgnment invaving thefly ash hending equipment, and thistesk was of
limited duraion. Hisexposureweasnegighlefar ayddlineslicaand theresarade dudt equoarewas 0.3
mgi?. Oneshauld becautioned thet comparison of fly ash eqposLresto nuisance dudt aiiteriamay natbe
goproprigeinview of thefadt thet theash may contain maretoxic metaids such astrace measthet would
necesstatethe goplication of moredringant eqpodreaitaia Alsoadus mud med acatan s of aiteia
oadified by the ACGIH (presanted in TablelIl) beforeit can beganardly congdared to beanuisance dust

Although carbon monaxide exposreswareaconcam inthe cod yard in essodaionwith gparaion of the
thew shed and thefront-end lcediars the thaw shed was nat in use, preventing evaugtion or dosarvation of its
gpearation. Limited longtam detedtor tube sampling in the'front-end loeder ceb did nat reved any detediable
cabon monoxideexpoaureinthe cab. Bassd upon thisfinding, no futher ssamdeswearedatained inthe
front-end loeder ceb.

Potentid heet dressexposures gopear to beonedf themod sarioushedth hezards presant a theplant. Heet
dresmessramats(WBGT reedings) aatained & numerauslocationsthroughout the plant identified aress
wal inexaessof recommanded levdsfor continuous srenousiabar. Somedf thesearessimet or exoasod
theheet levds pamitting continouslight wark. Thisgpplied to aodimetized sswll asunecdimetizad workes
Hert levdsmeeaLred in the deam vaults exaesded those thet couid be sefdy entered by any individud
regadessaof aodimitizationor levd of waork fart reguired. Vaiaionin hedt dresslevdswas dosarved with
thedhangein seesons however for somelocationstherediant heat [oed contribution (infrared enargy fromhat
equipmant and surfacesindicated by gabetemparaure) from surounding sufaceswes auch thet cutsdear
tampaaureand ar movemat waud havelittieinfluenceonthe WBGT vdues Thenumber of locations
messured withinthe powver plant during bath July 1986 and January 1987 thet remeined & or abovea
WBGT vdued 80°Fwasfour aut of twenty-one (2026). Someadditiond hot work aresswere messured
duing the January survey, and thesewould meet likely haveinoreesed vaues duiing warmmer seesons

Theabsenced ahat wark evironrmentsprogram plaossworkers a increesed risk of heat rdlatedilinessor
Oeethif wark in somedf theidentified areesweretto bereopired. Anextremehat work evironmant
encountared on oocasion by the power plant personnd isfound inthebdow sregt deamvaults Theplant hes
adopted apdicy of shutting off thedeam to thevait and dloning it to cod down beforeanyoneispermitted
toenter thevault. Throughout the power plart itsdf therewaslittle goportunity to dosavewark inthehat
aessd thefadlity. Thetypesof work pafamed could esslly rangefromvay light, such aswalking through
anareato reed gaUgES to heavy, Such asmgar maintenence regpair work or equipment inddlaionand
rgdacamat. Heetilinessissomething thet doesnat tekean entireworkshift todevdlop. At hightamperatures
the body's compensatary medhenisrsfar dimineting excess heat arequiddy ovewhdmed and lifethrestening
Stugtionscan devegpin anly afew minutes

Rersord naiseexpoaure sampling revedled thet about 30 percant of those monitored hed exposuresthet
would reuireimplamentation of ahearing consavation program (exqpoaurea ar ebove 85 dB(A)). About
71 paraat encountared maximum noielevd a sometimeduning thesampling paiod & or inexcessof %
dB(A). Sevad aessdf the plant were desgneted as menedetary hearing pratedtion arees, howvever
complianceweas aosaved to be poar and the desigretions and locations of the Sgnsrdied vary heavily on
consdentious cooperaion onthe part of dl workersand vistarspessing through theareas Disoussons
conoaming the patchwork of designeted hearing protection areesraised the possibillity thet entireplant floors
wharehigh nadseaessare presant require hegring pratection.

Theplant hed nofomd resairatory pratedion programinplace: Thepresancedf digpossblenuissncedugt
regairaors chamicd catridgeresairators digoossledhamicd vigpor reairators, and self-contained bregthing
goparaus (SCBA) necessitatessuch aprogram. Indances of improper weating of resairators (eg. bearded
workers), improper reairator dorage, and the absance of aregular ingoedtion and pariodic training by
desgnated workeasintheusedf SCBAswasnated
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VIII.

Thequeity of chemicd doragearess vaied throughout theplant. Soregebdow theturine el inthe
besamant hed thelargest concentration of dhemicdspresant. Adjaoant tothisares, dld and disoontinued
demcdsweaedoalindums Onthemanfloor demicasusad inanelyzing baller weter werelocated bath
inasmdl lab and hephezardy insde of thewater andlysspend. Compressed gesoylindaswearesored
ousded theplantinacylinder dorageshed, but hed nat bendreined inplace: Largequiantitiesof sulfuric
add (500 gdllong) and dhlarine (1 ton oylindey) were dored outsde df theplant by the codling towersfor use
ashicddesinthetowes Itwesinthisareathet an accumulaion of weter benegth the suifuric add Sorege
tank wasnated during theinitid Survey. Thished been drained by thetimedf thefdlon-up sunvey. Thisarea
waslocated outgde of theplant wherethe SCBA reairatorsweresored.

Oneitam of conoam mentioned by thereguestarswissthe presence df palychlarineted biphenyl (FCB)
contaning randfomarsinthebesamant of theplat. Thesewarenolonger inuse waremarked ss FCB
contaning dong with awaming, hed nat been invaved inafire and did nat presant any viad evidence of
damegeor leskage No reparsor modificationswere reported to have been pafamed on the unitsand they
hed been targeted for remova and digposd by the pover plant menegamant. They werenat located inan
aeathet presanted ahigh degree of ik frommedhenicd damegetothetrandamas Theseunitswearenct
consdered to presart asgnificant hedlth risk in their presant corfiguration.

Theplant offered paiodic madic examingtions however they sought input from NIOSH inidentifying
dematsfarindusonintheexamns Mogt workkesaurantly usethar omn parsond physdansfor concams
invavingwork rdlaed inuies ar ilinesses and the plant doesnat mainiain any cooupetiondl mediical recordsan
theworkes Raiodic medica survallancethat would bewaranted for warkersa thelant may indude
besdineand paiodic audograms deemingtion of awarka’sahlity toweer regairatory pratedtion, fitnessfor
work inhat and dudy evironmeants regular survelllence of workersinvaved with asoedoswork, and
besdineblood leed detemiretions

Heaing pratection, regairatary protection, hezard communication, hat work environment and medical
uvellanceprogramsdl requireinoarparaion of warke training programs Initid and periodictraning
providestheworkersnat only with an underdanding of the necessity and proper operation of therespective
programs but dso encourages gregter individud invdvemant in protedtion from oooupetiondl hezardsthrough
the proper use of enginearing contrdls adminidrative programs waork pradtices and when necessary through
theproper usedof parsord protedtiveequipmant. Raiodicindudnid hygienesunveysto evdugeworker
expoauresto vaiouscontaminantsand apantsencountared & the plant do provide vaugdleinfarmetion for
devdopmeant and modification of vaious contrd messresand indudtrid hygiengloooupetiond hedlth prograns
a thefadlity.

UMMARY AND CONCLUIONS

TheindLdrid hygeneaveysconduded a the AmesMunidpel Fover Rart identified patentid heelth
hezardsfrom naise, heet, adbestos cod dug, and ayddlineslica Theanly "ovearexposure’ documented wes
toood ditintheaod yad. Expoauresto avaiely of measinduding cadmium, dyomium, lesd, andnickd
weaevay low or nondetedable Factorsoontributing to thelow metdsexpoaures may indudethelow
paromntaged rduse usad asfud (15% maximum) compeared to oodl, endosed rfuse hendling and fesd
s/demstothebaler, and posshly thefadt thet during the sunvey no refusewiasbeing bumed aspart of thefud
pply. Theabsancear necessity for improvemat, of parsondl pratedtive equipmant prograns chamica
goregeand hazard communication program, asbestos gparations and meintenence program, heating
consavation program, hot work environments program, and considerations for mecical survelllanceare
dsoussd,
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RECOMMENDATIONS

Hat Work Ervironmentsand Heet Sress
Heet:
Theconird of heat can be gpproached by addressing the various componentswhich contribute to heet dress?

Thefour evironmenia heat exdnenge componaniscontribouting to heet dressand posshle coredtive adions
whichcan betkenare

(D Meabdism reducethiscomponat by: medhenizaion of somear dl tasks shaing of warkiced with
athers (particulary during peek heet pariods), and incressing therest time:

(@ Raddion redudiondf thiscomponant cooursby: minmizing thelinedf-Sight to source (didding),
insdaing fumecewalls using refledive sreans weating refledive gorans (paticLiaty valugdewhen
workersfacethe souroe), and covaring exposad body parts

@ Convedion corediveadionfor thiscomponantisinfluenoad by ar tempadure If ar tempadureis
above B°F (35°C), reduice conveedtion hedt gain by loveing ar tampearaure, loweaing ar veloaty, and
weaingdathing If ar tamperatureisbdowv 95°F (35°C) convedive heet gainisreduoad by: lonveing
ar tampadure inoreesng ar veaaty, and removing dathing.

(4 Madmumevgoardivecgpeaty of theavironmant can beinaressad by increesing ar v oatty (tekinginio
congdarationitem 3 above) and decressing humidity.

Work shedliemodificationsto reduce hedt dressare
(D Dudion satenthetimeot exposre ussmorefrequant ret paiods

(@ Reoovay: useneatby ar conditionad goecefor arest areg adjudt ar veoaty inrest areafor efedtive
aoding
@ Oteitars dliowthewaker todf-Himit eqposreanthebessaf sgnsand symptomsdf hegt dran

Clathing can be usad to contrdl hegt dress. For extreme conditions; useof codled dathing (by vortex tubear
ather meang) may bedfedtive Warkersshould weer atypedf dathing permitting amaximum evgporaionrate
inexcessdf thereouired evgparation rete, resLiting inaminimum amount of siveet aooumulation

Worker education concaming thesgnsand symptoms of heet dressaswell as comedtive adionsto betaken by
theindviduel should beapart of theworkers training. Workersshould dso befreeto dsoontinuethar work in
hat eviromanisif edramediscomfart isexpaienced

A buddy sygem doud beimpematad inwhichworkersin desigreted hat aress areregponslefor
aosaving fdlow workersfar ealy Sgnsand symptoms of heet intdlerance Such asweskiness undieedy gt
imitaility, disorientation, chengesinskin cdlar, or generd melaise®

Adeguateamountsaf cod, i.e, 50to 59°F (10° to 15°C) patblewater near thework areashould be
provided. All workersareencouraged to drink acup of water, about 5to 7 ounoces (150-200 milliliters) evary
15to 20 minuesevenintheabsancedf third. Individue drinking aupsareto beprovided® St
pplemataion o thenommd dietisrardy repuired exaepat posshly for hegt-uneacdinmetized individuels during
thefirg 2 or 3daysdf hedt expoare Ganardly recommending increesed sdlt intake, even for thosewho wetich
thair owvn st consumption, isnat warranted. St teblets canlimitate the fomech and should nat beussd
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A written Heat-Alat Program should be devd oped and implemented whenever the Nationd Weether Savice
o ather competent wedther forecest savicefarecadtsthet aheet waveislikdy to ooour thefdlowing day or
day. A hegt waveisindicated when dally maximum tempaaureexcsss 5°F (35°C) ar whenthedally
maximum tamparaureexcsads O°F (32°C) and is°F (5°C) ar mareabove the maximum reeched onthe
preveeding diays®

Dangaousheg-dressaress aresswhare pratedive dathing or equipment arerequired, shoud bepodedina
reedily visblemanna ypon goproech tothearea. Thesign should containinformation on thereguired protedtive
dathing or equipman, hezardous efects of heet dresson humen hedlth, and informetion onemargacy
meearesfor hetinjury orillness®

Prgdlacament and pariodic madicd examingtions should be provided far warkersinany hat jabwherethe
work loed isheavy o hest expoaresareextrame

Madificationsinar aroution through thehatter arees of theplant isurlikely by itseif to reslvethe heet dress
pradlem. Theradiant heet loed (GT) and high DB temperatures (gbove body tamperature) would contributeto
ang heet gain for unpratedted workers pending any amount of imeinthehat aress o theplart.

Thepradicedf shutting off thesteam sLpply to Seem vaultsto dlow a.cod-down peariod prior towarkingin
them should becontinued. Congdaing theexdramdy high tampearatures presant inthevaults thisgpproech
prabelly represanisthe bedt, and possihly the only praticd way thet wark may be parformed sfdy intheeam
vauts

B. Chamicd Contamirerts

Thepatentid dhamica contaminent expoares of gredtest conoam from thisinvestigation gopeared tobe
adbedtos ood dug, and ayddlineslica Further equosre monitaring to deradterize contaminent levelsduring
adivitiesinvaving these conlamineriswill futher ddfinethe hezard and dso provideinformetion concaming the
effedivenessof conrd mesaresinuse

Adhareceto proper maintenenceand use of enginearing contrdsand wark pradtices aswl ascontanment

messresand prope’ parsord protective eouipment ussgewill prevent unnecessary asbestosexpoaLres
Implementation of acomplete adbestos gparationsand mantienence progyam isessantidl.

Expoauresto aod dug and ayddlineslicaare primaily assodated withwork inthe aodl yard in assoaationwith
ral car dumping, cod hendiing, and deentup proosdures: Half-mesk dugt cartridgerespiratorsareprefareble
to usng thecurently avallable nuisance dudt resairatarsfar warkersrequired to do jobsin dudly arees
Removd of warkasfromthearess of dugt gengration during railcar dunping until thedudt hes settied would
redliceexpoares Wet deaning prooaolres and regular housekesping will dso reducerantrainment of settled
dd. Endoared trandfer paintsand dumping binswould reduce the number of Stesthet pamit fugiivedut
emssosino thesurounding equipment and bullding arees: Thiswould dso saveto reduce housskeaing
repuiremats Apdication of adug suppressant to the oodl itsdlf asit isstored may do presant angtion for
consdarationincontralling aodl dug. Qryddlineslicacontart gpeared to beunifamin bulk ssmples of the
ood dug, fly esh, and refuse dugt, SLuggesting thet ediivitiesinvalving expoaureto theselatter two dugsdso utilize
gopropristedust Sppresson tedhnigques and parsord protedtive epuipmat.

C. Chamicd Sorage

Chamicd dorageinthebeck of theweter pendsshould bedisoontinued. At thetimeof the sudy thisareahed
becomeahgohezard doragelocation far avaidy of dhemicds Imemantation of ahezard communication
repuiresdear labdling ondl damicd contaners bathlargeand svdl. Effartsshould beundatakentoremove
dd and disoontinued cremicdsstorad inthe besamant of the power plant. Emeargancy response parsord
should beaoquainted with thelocation, identity, and quentitiesof hezardous dhemicdsgored throughout the
plart.
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D.

Reqaratory Protedion:

A reairaory pratedtion program in accordancewith the OSHA respiratory protection dandard, 20 CFR
1910134, soudbeimpementad. Thiswoudindude provisansfar training, detamingtion of medicd fitness
for regairator uss individudl resairator issuence it teing, reairator meintenanoe, ingoedtion, and Sorege
Digposshleresaratarsfor add gesssand arganic vgpars should nat bere-used inddfinitdy oncegpened. The
Sorbat metaid will continueto absorb contaminents and weter vgpar fram the surounding emogphereonce
theregarator isputintouse Digposshlesorbant (ar punifying rearatarsfor chemicd contaminentssuch esadd
gesand arganic vgpary) should bereplaced on aweddly bessfar warkershaving anesd to usetheminthe
Daminadizer Area. Marefrequent redlacamant may benecessary if thereisalat of weter vapor inthearea
Regaratorsshould be stored in deen, sedled containersin adesn uncontamineted areabetwean uses

Half-mesk resairators e pped with dugt cartridges are recommended over the nuisance dudt resairatarsfor
ood handesinthecod yard. Theseregaratarswould provide better protedtion tothe cod hendas but
viglanceisnecessary to kegp theresairatars dean and the cartridges would nead to be chenged dally or more
frequently if dudier condiionsprevall.

Thepresancedf SCBAsinthe plant necessitaiesinoorparaion of thesamedemeantsof aresairaory

pratection program for these devices plusregular ingoection, onamonthly besis of theunitsand pariodic usedf
theequipment by parsonnd authorized to usethesedevices: Additiondlly, Snoethe SCBAsmay be used under
condiionsimmediatdy dengarousto lifeand hedlth (such asadilainetark repetr), provisonsfar danchy
personnd, and diredt and continuous communicaion with theworker, and the use of sefely hamessesand sefety
linesmugt beprovided.

A lagepation of thedressof weaing reairatory pratedionisbome by thewaorke’s cardiovesoular sysem.
Medicd fitnessdgemingionsaddressing the sLitatillity of theindividel to useresairatarsisrecommended. The
el frepuency of such deermingtions baring achangein helth datuswhichwould necessitateintaim
testing, isasfdlons Far mogt working conditionsrequining resairaars evary 5 yearsfor workersunder 35
yeasdf age evary 2 yearsfor workersaged 3545, and evary 1-2 yearsfor workersover 45; For srenous
work conditionsreouiring SCBA usape evauaionsshould be condudted evary 3yearsfor workersunder 35,
evay 18 monthsfor workersage 35-45, and annuelly for workersover 45 Regpiratory protedtion cannat
bewom by bearded workers shcethebeardisaoneitem thet preverntsaataining astifactary sed of the
resairator faogpieceto thewarker'sface Leskagearound theedges of thereairator negtestheuse of the
regairator. Raodicfit teding of theworkersto evauate resairator fit and protection fadtorsisaso reuired.

Thepresancedf svard dnamicdsinlagequantities oeaficaly sufuric aad (500 gdlong) and dhlaine (@l ton
oylinde), necessitate an emargancy resoonse program addressing meeaLresito betekenintheevart of an
uncontrdlled or acddentd rdesse of themetanid. Locd emergancy response parsonnd dould be
knoMedgesble of thechamicd hezards presant & thelart, thair location, and the quentities

Maonitaring for TraceMdds

Expoauresto trace metdsdid nat gopear to beaprodem, however dueto thedynamic reture of therefuse
content and thefact thet vayy little refusewas hended during the surnvey, paiodic evdugtions of worker
expoaresto themed cadmium, dramium, nickd,, and leed should be undatseken. Target jab calegariesar
titeswoud indudethoseinvaving hendling refusedud and fly esh. A tradejoumdl atideidentified arsanic
depoditson bailer tubes asapotential heelth hezard encountered by parsonnd warking insidethe bollers®
Maregamant shoud conaut the OSHA arsenic dandard, 29 CHR 19101018 prior toinitiaing work onthe
balertubes Aninitid mesaureto betekenwould be adledtion of the dgpositsfrom thetubes and having tham
andyzed for asanic compoundspriar to theiinitiaion of thewark if thisisfeesble Thiswould hdp ddemine
whethe apatentid hezad ispresant fromarsanic,
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F.

Nos=

Worker noiseexpoaresdemondrated the nesd for improvemant in the plant hearing consarvation program.
Compliancewith thewearing of hearing protectarsin posted hearing protection aresswias obsarveed to be poor.
Disoussonwith menegament rqresantatives conoaming the podting of high noiseareesand mandetary heating
pratection aressresLited in arecommencition thet high noise aressbe designated by floor inthe power plat,
rether then locdlized aress Snce somelocationshed numaraus entry painisand workerscould essily enter or
pessthvough the aresswithout baing infarmed of the need for hearing pratection. Thisgpproechwould Smplify
the nesd for warkersto be continuoudy donning hearing pratection. Warker education and

uppart for theprogram should dso beinoresssd. Rersonnd pessing through high naisearessshould dso be
repuired towear hearing pratedtion, regardess of how long they inlendtobelinthearea. Ear muffsareissued to
thewarkasfar usein conjundionwith therr herd hets: Oneprademwith use of thistype of hearing pratedtionis
thet when ity o presription glassssarewomwith the muifs thetample bars of theglassesbresksthe sed of
themuifsaround the ears negaing the effediveness of theear muifs: Inthisindance inthe-ear heating
pratedionismoredfedtive

Theralcar vibrator located inthe.aodl hopper house, dthough nat inuseduring thetime of thesunvey,
reportedy generaed remendous noiselevds: Sncethe cod hendershed some o the higher noiseexpoaures
without operation of the vibration unit, warkesin thisareamay nesd towear bath ear plugsaswll asear muiifs

Adbedos

Theplat hed begun toimpemeant an Oparationsand Mantenence program far ACM withintheplart.
Detlamingionandlabdling of dl ACM withinthe plant should be parformed in order to permiit essy
identificaion of meteridsreouining goeaid hending proosdres: Thiswould requirelebdling dl insdation
metaidsasether adoestoscontaning or asbedosfree A consavativegoproech to labdling meterids of
uknoan compostionisto dassfy thanas ACM. Repar of edidingingilation and coveaingsthet are
curently deterioraing will nesd to be compleled aspart of theimplementation phesedf the Opaaionand
Mantenanceprogram. Decommissoning of Ballas#b & #6in place necesstatesapapeaiud Oparaionsad
Maintenence program until thebuilding and srudures arerazed or the ACM indUlated euipmeant isremoved.
Thepupoed thisprogranisthreefdd (1) to desn up asbestosfibarspreviody rdessad, (2) preveart fulure
rdesgeby minmizing ACM didurbenceand damege and (3) to monitor the condition of ACM. Further
infarmetion on thistypedf program mey bedatained from the Region VI Regiond Ashestos Coardingiar,
USEPA, 726 Minnesota Avenue, Kansas City, Kansas 66101, (91.3) 236-2838.

Worker Education:

A regua worker education program should beimplamented thet would incorporate training in hat work
evironmants hearing consavation, regairatory pratedtion, hezard communication, agbestoscontaining
metaids proper usedf parsord protedtive equipmeant, work pradtioes, and persond hygene Workesshoud
beinformed of the hezardsin theworkplace and ingructed in the proper work pradtices, usedf eginesring
contrals usedf parsord protective equipmant, lock-out and tag-out procedures, and persond hygieneto
reducethar expoaresto hezardous contaminentsar condiios

Medicd Survallance

A preempoymat, predlacamant physica shoud be offered to new employesswith conddaraion gvento
thejob or work aresstowhich theworker will beassgned. Conditionswhich theworker may encounter et this
faality arehigh dudt levds taxic metdls use of regairdiory protection, hat work evironmanss sllica, asbedios
heavy manud labar, and heght wark.

Raiadic medicd survelllanceshould indude audiometric testing, assessment of fitnessfar wark inhat
evirormansand usng resairatory protection, and medicd examnsof asbestosworkers: Recorckegpingisdso
animpoartant part of any medicd survelllanceprogyam: A sucoessful hedith and sefety program shouldindude
paiodc resssesamat of itsdffedivaness: Thiswill induderevewing of medicd records therefore, these
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documantsshould bewel meintained. Each aoddart or illnessshould be promptly evalusted to detlaminethe
caued theinadent and toimplamant gopropriate drangesin the hedith and sy program. Theprogram
mﬂbeirtegaejvwmﬂeirdﬂﬁd hygereprogran, pasord proiediveequipmant program, and ssiely
prooedures®

Misodlaneous

Theplant hedimplemanted atag-out prooedurefor repair of equipmat. Anadditiond componat of this
pragram should indudealock-out prooedlure to acoompany tegging out theeouipmatt.

Woarkesarecurently gventheoption of laundeing thar covadlsa theplant or @ home: Covadlsand
unformsshould belaundered & the lant to avaid tracking contaminanisinto thewarke's venidesand homes
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Table 1

Jdob Titles ana bescriptions of Workers Participating in Exposure Fonitoring

City of Ames Municipal Power Plant
Ames, lowa
HETA 86-422

January 1987

Job Titles

Job Description and Examples

Power Flant Auxiliary Gperator

ower Plant Fireworker (Fireman)

toal Handler

Electric Technican

Power Plant Maintenance Worker .

Power Plant Maintenance Mechanic

Instrument and Control Repairworker

Custodian

Inspects and assists Plant Operator in the operation of power plant eaquipment;
operates, lubricates, and inspects auxiliary power plant equipment; performs
routine inspections of equipment; observes and records equipment operation
parameters; tests various process water gqualities; operates boiler bottom ash
removal equipment and fly ash removal equipment,

Operates control equipment in firing high pressure boilers. Uses stoker and
pulverized coal burning equipment and observes burning conditions of burners
when firing coal, gas, o0il, RDF, or combination fuels. Operates soot blowers,
fly ash removal equipment, boiler feed pumps, fans, pulverizers, and other

boiler related auxiliary equipment. Operates pneumatic conveyors, feeders, and
controls for burning RDF.

Transfers coal from coal cars to storage bins and hoppers with mechanical
conveyors and elevators; operates heavy equipment in moving caol cars and

storing and reclaiming coal; hand shovels coal; keeps tummels and gallerys
clean,

Installs, maintains, and tests electonic circuits such as high speed data and
contro] systems, telemetering, communication, load control, protective relays
and instruments. Performs maintenance, trouble shooting, and installation of a
wide variety of electrical and electronic systems. T

Performs routine work of moderate difficulty in manual labor, including
semi-skilled tasks. Assists in basic machine work, steamfitting, plumbing,
trubine, boiler, and auxiliary eauipment repair; repacks valves, may perform
cutting and welding as required; uses hand tools to assist in repairing and
maintaining plant machinery and equipment.

Performs work of moderate to considerable difficulty in skilled tasks in the
maintenance and repair of mechanical equipment in electrical utility
facilities. Performs machine work, steamfitting, plumbing, turbine, boiler,
and auxiliary equipment repair; inspects and repairs ash handling equipment;
performs welding tasks.

Performs maintenance, trouble shooting, and installation of a wide variety of
electrical and pneumatic systems. Performs routine inspections on power plant
combustion control equipment, cleans and performs maintenance on such
equipment; maintains flue gas analysis equipment, automatic control valves, and
water testing equipment.

Performs custodial care and maintenance of public buildings and grounds.
Sweeps, BOpPS, scrubs, waxes and polishes floors; disposes of trash and garbage;
opens and closes buildings.
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Tabie Il
Metals Evaluated in Bulk Dust and Personal Exposure Samples
City of Ames Municipal? Power Plant

Ames, Iowa
HETA 86-422

Analytical Limits of Detection(2)

Elementil) Symbol LOD Initial LOQ Follow-up LOQ Filters
Aluminum Al 10 ug/g 0.01(% by wt) 1.0 ug
Antimony Sb i0 0.01 1.0
Arsenic As 5.0 0.01 1.0
boron* B 10 -- -
Barium Ba 1.0 0.01 1.0
Beryllium Be 1.0 0.01 1.0
Calcium Ca 5.0 0.01 1.0
caamium Cd 1.0 0.01 1.0
Cobalt Co 1.0 0.01 1.0
Chromium tr 1.0 0.01 1.0
Copper Cu 1.0 0.01 1.0
Iron Fe 1.0 0.01 1.0
Lanthanum La 5.0 0.01 1.0
Leaa Pb . 2.5 0.01 1.0
Li thium** Li - 0.01 1.0
Magnesjum Mg 1.0 0.01 1.0
Manganese Mn 1.0 0.01 1.0
Holybdenum Mo 1.0 0.01 1.0
Nickel Ni 1.0 0.01 1.0
Phosphorus** P - 0.01 1.0
Platinum** Pt - 0.01 1.0
Selenium Se 10 0.01 1.0
Silver Ag 2.5 0.01 1.0
Strontium** Sr - 0.01 1.0

continued
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Table Il (continued)
Metals Evaluatea in Bulk Dust and Personal Exposure Samples

City of Ames Municipal Power Plant

Ames, lowa
HETA 86-422
. Analytical Limits of Detection(2)
tlementl)  Symbol LOD Initial LOQ Follow-up LOQ Filters
Tin* Sn 10 - -
Tellurium Te 10 0.01 1.0
Thailium T 10 ¢.ol 1.0
Titanium Ti 16 0.01 1.0
vVapaaium ¥ 10 0.01 1.0
Yttrium Y 1.0 0.01 1.0
Linc in 1.0 0.01 1.0
Zirconium ir 10 0.01 1.0

1. The metals analyzed in the various bulk and filter samples are listed here
along with their respective symbols. *: denotes metals analyzed only in
the pulk samples obtained during the initial survey (July 19B6). **:
aenotes metals analyzed in the bulk sampies and filter samples collected
auring the follow-up survey (January 1987} but not in the initial bulk
samples.

2. Analytical limits varied between the samples coliected during the initial
and follow-up surveys. The initial survey sample bulks limit of detection
{LOD) are given in micrograms/gram of sample (ug/g); the follow-up survey
bulks were given a limit of quantitation (LOQ) of 1 percent (0.01) by
weight; and tne LUQ for exposure samples collected on filters was 1.0

micrograms {ug) per filter. --: denotes metal not analyzed for the
ingicated sample set.
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le 111
Chemical Contaminant Exposure E..___.tion Criteria and Health Effects Summary

Ames Hunicipal Power Plant

Ames, Iowa
HETA B6-422
Lontaminantt kecommended Source™ OSHA™™ © Symptoms"*** Target Organs***
Exposure Limit** (ug/m3)
{ug/m¥)
Arsenic ana com- Z {lb-min ceil) NIOSH 10 Ulceration of nasal septum, dermatitis, gastrointestina)l Liver, kidneys, skin,
pounus {as As) disturbances, periphers) neurcpathy, respiratory irritation, Tungs, Tymphatic system
: hyperpigmentation of skin, [carcinogenic)

Laumiun dust Lowest Feas Limit NIUSH 200 Pulmonary edema, dyspnea, cough, chest tightness, substernal Respirataory system,
pain; headache; chills, muscle aches; nausea, diarrhea; kidneys, prostate, blond
emphysema; proteinuria; anemia; {carcinogenic)

Loal aust 0t (5% quartz) ACGIH 2400 Coal worker's pneumoconiosis, progressive massive fibrosis Lungs

{respirabile)

Lhromium (Lr) 1l {Note 1) N1OSH 500 {Note 3) Respiratory irritation; nasat septum irritation; 81ocd, lunas, respiratory

25 (Note Z) 1000 {Note 4) leukocytosis, leukopenia, monocytosis, esosinophilia; eye system, 1ver, kidneys,
injury, conjunctivitis; skin ulcers, sensitization, eyes, skin
dermatftis; lung cancer, histologic fibrosis of lungs;
[Chromium ¥I carcinogenic]

Lead (Pb) <100 (Note b} NI1USH 50 Lassitude, 1nsomia, pailor, eye grounds; anorexia, weight Gastrointestinal system,
loss, malnutritien, constipation, abdominal pain, colic; central nervous system,
hypotension, anemia; gingival lead Vine, tremors, wrist kidneys, hlood, gingival
paralysis tissve

Nickel (N1} 15 NIUSH 1000 Sensitization dermatftis; allerqic asthma; nasa? cavities; Nasa) cavities, lunas,
pneumonttis, [carcinogenicl skin

Kespirable uust SUU0U {<1% quartz) (SHA 5000 Long history of 11ttle adverse effect on lungs and does not Lungs
not produce significant organic disease or toxfc effect, No
contaminants having greater individval toxicity are present.

Long-time reaction caused by fnhalation of nuisance dusts
has the following characterfstics: (1) the architecture of
the air spaces remains intact; (2} collagen (scar tfssue)
15 not formed to a significant extent; (1) the tissue
reaction 1s potentially reversihle

stlica (i) ... b0 N1OSH Note 6 Cough, dyspnea, wheezing; impaired pulmonary function: . . Respiratory system, Tunas

tcrystalline ) progressive symptoms

+ Lontaminants 11sted by the name of the metal or compound with the elementa] symbol or molecular formula in parenthes{s,

++ Kecommended exposure limits are given 1n micrograms per meter cubed {ug/m),

i hiUSH reconmended exposure limits (RELS) are obtained from the NIOSH pocket guide to chemical hazards (reference 3) except for lead which was

obtaineu from NIUSH testimony to the U.S. Uepartment of Labor (reference 4). ACGIH criteria are obtained from the current Threshald Limit
Yalues, (reference 5), A1l values are time weighted averages over an 8~ {in the case of NIOSH criteria B- to 10- hour) hour workshift, except
tor the ALGIH criteria, except where otherwise noted by a cell {ceiling) notation. Lowest Feasihle Limit denotes that exposures to patential
occupational carcinggens should be maintained at the lowe;t levels feasible.

e UShA permissible exposure 1imits (PELs) are given in ug/m’ as for the RELS, OSHA PELs from reference m.

bl Symptoms ana target organs 1istings obtained from reference 3, Descrigtion of nuisence dust criteria from the ACGIH TLVs for 1987-1988,
retereance 5. Symptoms of coal dust overexposure taken from reference /.

note 1 The 1 uglmJ.RtL tor chromium is for carcinogenic chromium ¥I compounds.

wote £ lhe b ug/wd KEL tor chromium 1s tor noncarctnogenic chromium ¥! compounds,

hote 3 The 5uu ug/m3 GSHA PEL 15 tor soluble chromic and chrowous salts As chromium.

hote 4  The lUBU ug/md USHA PEL is for chromium metal and insoluble salts.

kole 5  lhe USHA respirable crystalline silica PEL in ug/m° is calculated for each sample by the following formuls: 10000ug/m3 = PEL va/m}

{% 5102 in sample)+2
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Table IV
ACGIH and NIOSH Recommended Heat Exposure Limit Values
City of Ames Municipal Power Plant

Ames, Iowa
HETA B86-422

Hork Load**
Work-Rest Hegimen* [1ght Tup to 200 Kcal/hr) Moderate {200-350 k cat/hr} Heavy (3b(}~B000 kcaV/hr])
Yalues are qiven In 'L 1'F) WEGT

Luntinuous work 30,0 {86,0) 26,7 (80.1) 25,0 {77.0)
t9% work - 5% rest, each hour 30.6 (87.1) 28.0 (BZ.4) 25,9 (78,6)
b6 work = b0% rest, each hour 31,4 (88,5) 29.4 (84,9) ?7.9 {R2.2)
zb% work - 7b% rest, each hour 32,2 (90,0} 31.1 (8R.0) 30.0 (86.0)

xR

The work-rest regimen detines what portion of each hour is spent working in the hot environment with the assumption that thermal conditions (WBGT) in
the rest area are the same or very close to those of the work place, Where WBGT of the work area is different from that of the rest area a
time-weightea average value should be used for both environmental and metabolic heat. Use of this latter approach (rest area with a different WRGT)
requires the use ot tigure 1 presented in reference 6.

Work lvau category 1s established by ranking each Job or task performed into light, medium, and heavy categories based on the type of physical activity
(and resulting metabolic heat generated) required by the job. Examples of work in the different categories is given as: light work - sitting or
stanging to contrel machines, performing 1ight hand or arm work; moderate work - walking about with moderate Tifting and pushinn; heavy work - pick and
shovel work.

Kealshr = kilocaluries per hour or essentially the metabolic energy requirement for the activity {which results in internal heat generation hy the worker's

body). Yalues in the table are given in degrees Celcius ('C) with values in degrees Farenheit ('F) in parentheses for the Wet Bulb Glohe
Thermome ter (Wbu1),

wote: The reader is reterred to the AUGIH Heat Stress Threshold Limit Value found in reference 5 and the NIOSH Occupational Exposure to Hot Envirorments

Kevised Criteria, reference 4.
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Table ¥
Bulk Sampie Asbestos Content in Percent by Yolume

City of Ames Municipal Power Plant

Ames, Iowa
HETA 86-422
e Sample bLescription/Location 2 Asbestos by Yolume™
Amosite Chrysotile
Insulation material on floor below leaking pipe; <1 10-20
main fioor, SN corner ot Boiler #6
Wet insulation obtained trom above pipe, same ND 5-10
location
settlea oust on I-beam; S sige of Boiler #5, first ND ND
mezzanine level up from main floor
Loose material lying on floor; around Boiler #5,
first mezzanine level:
Cementitious type material-chunks <l ND
Soft, fibrous material 15-20 /5
Settled dust sample; N side of Boiler #6, NE corner ND ND
stairs, below top walk-way
Settled dust; SK corner of Boiler #7, above KD ND

pulverized coal inlets to boiler

* <! denotes less than 1%; ND denotes nondetectable; / denotes approximately
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Sample Lescription

Al
Initial Survey Bulks: July 198
Settled (ust, above 1.7
boiler #7 pulverized
cval inlets

Settled gust, Boiler 0,41
#7,t0p of soot blowers

settled dust, top ot 1,6
boiler #/, level /.5

Kbt bin dust, 7/8b U, 56

Settiea coal dust, 0.26
shaker House, 7/bb

Fly ash, LSP ul-4, 6.4
boiler »y, 7/bu

Settlea aust, top of 1,7
Boiler #&, leyel v

settied qust, sige ot 2.2
boiler %k, level &

Follow-up Survey: January 1987
Fiy ash, ash silo L.b
Fly ash going to silo u,b
Loal trom Coal Yard u.28

hetuse dust, RUF Bin  U.b2

1. See lable I for the elemental symbols of the va

b

+

0.02

<0.0l

u.u2

<0.01
<0,01

0.0

0.0

0,01

Ba

0.01

0.02

0.02

0,02
0.04

<0.ul

.03

0.02

U.47
U.46
0.03
0.02

Ca

9.6

2.2

6.3

Z.4

0.53

17

1.4

Metal Content of Bulk

Cu

<0.01

0.05

0.02

0.0
ND

0.01

0.043

0.02

0.02
0.u1
<0.01
0.01

felow a quantitiable Jevel. NU denotes that the neta),
analysis prevented accurate determination of the metal,

Timits ot quantitation, or interterences prevented an acc

Table ¥1

City of Ame: Municipal Power Plant
Ames, Iowa
HETA 86-422

Fe

4,5

37

3.2

0.32
0.24

3.5

2.1

3.5

3.3
3.4
0.1%
1.8

Metal Content,

La Mg

* ¢,41
* 0.15
* 0.68
* D, 16
* 0.%6
* 3.1
* 0.81
* D.78
0.01 2.8
0.01 2.88
<0.01 0,14
<0.01 ¢.13

Mn

0.18

0.06

bD.02

<0,01

0,02

0.04

0.06

0.03
0.03
<0.01
0.03

Mo

ND

ND

ND

ND

ND

<0.01

<0.01

<0,01

0.01
0.01
<0.01
<0.01

rious metals and the respective 1imits of
If present, was below the anajytical
Metals not 1isted here put present 1
urate determine tion.

Na

1.2
1.2
0.02
0.27

tettled- and Process- Dust Samples

Percent By Weightl

Ni

ND

.02

0.01

ND
<01

<0.01

0,11

0.0]

<0.01
<0.01
<0.0]

<0.01

detection,

0.47
0.43
0.02
0,08

<0,01 den
1imit of detection.

n Table I were all below the
Al values are percent by welght,

Pb

<0.01

0.02

0.01

0.04

ND

0.02

0.01

<0,01

0.08
0,08
«0.01

0.09

Sr

0.03
0.31
0,01

<0.01

Ti

0,02

0.03

0.08

ND
.01

0,09

0.02

0.48
0.43
0.02
<0,01

Nh

1]

ND

ND

<0,01

<}, 01

<0.01

0.01
0.01
<N.01

<fi,ni

Zn

0,12

0,04

0,08
0.07
<0, 0]

0.05

r

ND

Hn

HD

HD
ND

0.0z

<0,01

<0, 01

<0.01
<0.0]
<0, 0]

«0,01

otes elements that may have heen present

* denpte

S that Interference in the

analytical limits of detection,
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Table YII

Heat Stress Measu

rements

City of Ames Municipal Power Plant

Ames, Iowa
HETA 86-422
Measurement Location Date  Measurements in Degrees ARy
WBGT GT 0B WB %RH
Sub-Easement, Boiler #8:
Feed water pumps, E side 7/86 85 102 101 78 35
1/87 12 93 92 63 18
feed water pumps, W side 7/86 83 100 98 76 36
) 1/87 10 89 86 61 20
E siae, pulverizer #83 7/86 B6 106 96 77 42
1/87 72 94 84 62 27
Between pulverizers #83 and #83 7/86 88 116 106 78 28
1/87 74 99 92 63 18
Basement of quler #8:
W sige, below Boiler #8 7/86 82 95 95 76 42
1/87 66 82 79 60 30
NE corner, below Boiler #8 7/86 80 93 92 74 42
1/87 65 81 80 58 24
Main Level (Turbine Floor):
Catwalk W of Boiler #8 1/86 90 113 106 81 34
1/87 80 105 99 69 20
Blowers #81 and #82 7/86 87 106 102 79 36
1/87 72 94 B8 62 20
Turbine Hall 1/87 66 81 80 60 29
Burner Level 84 (Bottom):
E side of Boiler #8 7/86 88 109 102 78 36
1/87 6% 92 90 59 12
Center Coal Burner 7/86 88 108 107 80 30
1/87 70 91 85 61 22
Burner Level 81:
Center Coal Burner 7/86 89 108 107 ° 81 32
1/87 173 94 87 64 27

continued
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Table YII (continued)
Heat Stress Measurements

City of Ames Municipal Power Plant
Ames, lowa

HETA 86-42¢
FMeasurement Location ~Date Peasurewents in Degrees F(IJ
WBGT GT DB WB ZRH
Burner Level 83:
tenter Coal Burner 7/86 88 106 105 80 33
1/87 74 95 89 65 26
N side ot Boiler #b& 7/86 92 115 112 82 27

1/67 74 97 90 64 22
Upper Air heater 1/87 76 106 98 68 19

purner Level 8¢ (Top):

tenter Coal Burner 7/86 BB 107 106 80 32
1/87 13 94 89 64 24

Seventh Floor:

w spot blowers 7/86 S3 117 116 82 23
1/87 76 100 a7 66 18
L soot blowers 7/86 92 116 115 82 24
1/87 79 106 101 68 17
toal Tripper Room 7/86 B2 96 95 76 42
1/87  ° 80 76 60 38
N sice of plant rooft 7/86 &4 101 97 17 39

SW Corner Evaporators and Deaerators:
Leaerator GgTl-1i 7/66 B9 1G9 104 81 37
1/87 718 100 98 69 20

Plant evaporator 7/86 88 104 103 80 36
1/87 80 100 98 72 25

Hospital evaporator 1/87 82 110 97 70 25

continued


adz1


Table ¥II (continued)
Heat Stress Heasurements

City of Ames Municipal Power Plant

Ames, Iowa
HETA 86-422
Measurement Location Date ~Measurements in Degrees Fil)
WBGT GT DB HB IRH
Rinth Floor:
Steam Super heater 7/806 92 116 107 82 34
1/87 82 116 104 70 17
Spray flow valves* 1/87 81 107 103 70 18
i pressure guage 7/86 93 118 114 82 25

1/87 82 108 104 71 17

Uutdoors and Steam Yaults:

N plant entrance 7/86 18 91 8g 72 45
1/87 42 44 43 42 90

Seventh Street Yault:
Insige vault 7/86 118 146 138 102 30
1/87 128 188 145 126 60

Above grouna {alley) 7/86 B4 115 9l 74 44
1/87 54 12 56 49 60

Sixth Street Vault:

Inside vault 1/87 99 98 o8 89 70
Above grouna (alley) 1/87 39 43 39 37 80
NIUSH Recommended Exposure Limit(2): 80

1. Values are presented in degrees fahrenheit. WBGT: wet bulb globe
temperature; GI: globe temperature; ODB: dry bulb temperature; WB: wet bulb
temperature; RH: relative humidity in percent.

¢. NIOSH limit is for acclimated, healthy, physically fit men engaged in
moderate continuous physical activity. Reference 9.
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Table YIII
Breathing Zone Asbestos Exposures
City of Ames Municipal Power Plant
Ames, Iowa
HETA 86-422

January 12-13, 1987

Sample  Fibers/ccc

bate Locationl Job Title Duration (Total) Comments3
{minutes)
1/12 RDF binm, Instrument Repair 468 0.004 Cellulose,
Power Plant Fibrous glass
1/1& Power Plant Fireman C 473 0.01 Cellulose,TEM
1/1£ Power Plant Custodian 333 0.003 Cellulose
1/13 REF Bin Maintenance 445 -— Filter
overloaded?
1/13 RDF Bin Maintenance Mechanic 374 0.0062 Plant matter,
Fibrous glass
1/13 Power Plant Fireman C 469 0.004 Cellulose,
Fibrous glass,
TEM

Evaluation Criteria: OSHA Permissible Exposure Limit 0.2

KUF Bin: Kefuse Derived Fuel Bin or Atlas Bin; Power Plant work area
was primarily around Boiler #8.

Total fiber concentration is presented in fibers per cubic centimeter
{cc) and is reported as asbestos fibers when analyzed by Phase
Contrast Microscopy.

Comments present subjective observations by the analysts for each
sample regarding the nature of the fibers present. Two samples were
analyzed by Transmission Electron Microscopy (TEM} for fiber count and
fiber identification. TEM analysis of Fireman C's sample for asbestos
cbtained on 1/12/1987 revealed the presence of chrysotile and amosite
asbestos fibers ranging in width from less than (<) 0.01 to 0.3
wicrometers (um) and length from <1 to 11 um. Total asbestos fiber
concentration on the filter was 2727 fibers, or 0.02 fibers/cc. The
second sample for Fireman C obtained 113/1987 had a very heavy
particulate loading, but did not contain any detectable asbestos
fibers. Note that TEM is capable of identifying asbestos fibers much
smaller than those visible by Phase Contrast Mi rsscopy and counted
according to the “B" rules of NIOSH Method 7400%17,

The filter was to heavily loaded to permit analysis of the sample.
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Table 1X

Breathing Zone Exposures to Trace Metals

City of Ames Municipal Power Plant

Ames, lowa
HETA B6-422

January 12-13, 1987

Sample Lescription

Contaminant Concentration in ug/m='"/

Late Tocation Job Title — Duration AT Ma Pb sr Ti In
{minutes)

/1 Power Plant, Boiler #8 Auxillary Operator 472 129 56 2 6 9 F4
i1z Power Plant, Boiler #& Fireman C 473 3 NG NQ NQ NQ NQ
171z Fly Ash Silo Maintenance 1302 388 171 6 18 29 7.
112 Fily Asnh Si1le Haintenance Mechanic 501 57 25 1 2 4 2
11z RUF Bin (outside pin) Maintenance 444 9 3 NG NQ NQ 2
ifle RUF Bin {outside bin) Maintenance Mechanic3 431 7 2 NQ NQ NQ 2
1/12 RDF Bin (outside bin) Maintenance Mechanic 439 4 2 NQ NG NQ 1

1/12 RUF Bin (escapeway) Electrical Technican 409 4 2 NQ NQ NQ I-
1/13  Power Plant, Boiler #  Auxillary Operator 429 210 83 3 8 11 4
ELLEY Power Plant, Boiler #8 Fireman C 469 6 a NG NQ NQ 2
RDF Bin (outside) Maintenance 446 & 3 NQ NG HQ 2
1/13. RDF Bin (outside) Maintenance 477 5 3 NG KQ NQ 1
1/13 RUF Bin (outside) Maintenance 384 4 1 NQ NG NG NG
1/13 RDF Bin and Shop Maintenance Mechanic 519 3 2 NQ NG NO NQ
1/13 RDF Bin (escapeway) Electrical Technician 360 3 NQ NQ NQ NQ NO
Evaluation Criteria:® OSHA - -- 50 - 15000  --
N10SH - - <100 -~ -- --

ACGIH 10000 - 150 10000 10000 10000
Analytical Limit of Quantitation in ug/filter {sample): 1.0 1.0 1.0 1.0 1.0 1.0

1, Metal concentrations are presented in micrograms per meter cubed of air {ug/m3),

foliows: Al= aluminum; Mg=magnesium; Pb= lead: Sr= strontium; Ti= titanium; In= zinc.
the particular metal, if present, was beiow the analytical limit of quantitation, less than {<) 1.0 ug/filter.
¢. Worker was present for only a partial work shift.
3. Maintenance Mechanics were invoived in some welding operations during the survey, however the work was performed
primarily along the lower exterior of the RDF Bin.

Elemental symbols are as
N} denotes samples where

5. Evaluation criteria sources are: OSHA Geperal Industry Standards, reference 6; NIOSH Recommended Exposure Limits,
reference 3; and the ACGIH Threshold Limit Yalues, reference b5,

Criteria for Ti and Zn are for titanium oxide and
Zinc oxide dust, not the elemental metal as reported in the table.
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Table x

Worker Exposures to Coal Dust® and Crystalline Silica

City of Ames Municipal Power Plant
Ames, Iowa
HETA 86-422

January lz-13, 1987

Sample Descriptiond

Concentration mglmﬁiz}

Late Location Jop Title Duration Quartz Cristobalite Resp.Dust 35i02
ifl¢ Coal Yard Coal Handler 448 0.04 ND 3.4 1.2
1712 Coal Yaru Coal hHandler 428 Trace ND 1.2 Trace
1/1z toal Yard Coal Handler 363 KD ND 0.3 ND
1712 Asn Silo Maint.Mechanic* 488 ND ND 0.3 ND
1/13 Coal Yard Coal handler 45¢ NO ND 1.1 ND
1/13 Coal Yaroc Coal Handiler 665 ND KD 0.6 ND
1/13 ULoal Yaru Coal Handler 435 ND ND 0.9 ND
Evaluation Criteria:3 OSHA Note 1 Note 2 2.4

NIOSH 0.05 0.05 NA

ACGIH 0.1 0.05 2
Analytical Limit of Detection per Sample: 0.015 0.01

0.015

-Threshola Limit Yalues for 1987-1988, reference 5.
The OSHA respirable quartz permissible exposure limit (PEL) for each

1.
l.
*.
dust evalua
{OSHA Smg/m
3.
Note 1.

Sample duration is presented in minutes.
Concentrations are presented in milligrams per meter cubed of air
#5102 indicates the percent of

(mg/w’}. Resp. Uust= respirable dust.
quartz in the individual sampie.

ND= nondetectable.
of the contaminant were present, but in insufficient quantities to be
quantitated, generally less than about 0.03 mgim3.

This workers respirable dust exposure is for fly ash, not coal dust.
ion criteria is not applicable, and nuisance dust criteria
, respirable) may be inappropiate.

Trace=trace amounts

Coal

Evaluation criteria are obtained from the OSHA General Industry Standards,
reterence &; NIOSH Recommended Exposure Limits, reference 3; and the ACGIH

exposure must be determined using the following formula which incorporates the
percent of crystalline quartz present in the sample into_the calculation of
PEL. Respirable Quartz PEL {crystalline)= L
Si0p + 2

the

Note Z.

from the mass formula for quartz.

10 mg/m3.

To obtain the PEL for cristobalite, use 1/2 of the value calculated
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Jable XI
Personal Fuli-Shift Noise Exposures
City of Ames Municipal Power Plant
Ames, lowa
HETA 86-422

January 12-13, 1987

Resul tsi
Sample Description Uose Ma x1mum
Work Location Job Title Date Duration Actual Projected Level
{minutes) 2 4 dB(A) dB(A}
Power Plant Auxiliary Operator 1/12 471 58 59 86 100
1/13 480 42 42 84 100
Power Plant Custodian 1/12 3N 8 10 74 -
Coal Yara Coal Handler 1/12 444 65 - 70 87 98
1/13 417 51 58 86 97
Coal Yara Coal Handler 1/12 422 22 26 80 -
1713 437 32 35 82 100
Coal Yard Coail Handler 1713 407 25 30 81 93
RLF (Atlas) Bin Maint. Mechanic 1/12 436 40 44 84 101
1/13 477 27 28 81 92
RDF Bin Maint. Mechanic 1/12 444 29 31 82 97
RDF Bin Maint. Mechanic 1/13 480 33 33 82 94
Ash 5ilo/RDF Bin Maintenance 1/12 130* 13 47 85 86
1/13 386 24 30 81 100
Evaluation Criteria:? OSHA 480 100 50
NIOSH 480 100 B -

Hesults are presented as follows: Dose presents the percent of the total permissible 90 dB(A)
OSHA time weighted noise exposure that the worker incurred over the time period of the work
shift samplea (actual), percent that would have occurred if the worker had completed a full
shift sampling period (projected), and the projected time weighted average noise exposure in
dB(A). Maximum Level presents the maximum noise level encountered by the the worker over any
one minute averaging period recorded by the noise dosimeter during the total sampling period.
The maximum permissible noise level exposure is limited in the O5HA noise standard to 115
aB(A) for a period not to exceed 15 minutes.

Worker was present for only a portion of the workshift.

Evaluation Criteria are obtained from the OSHA General Industry Standards, reference 6€; and
the HIUSH recommended exposure timit is from reference 13.
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ENERGY FLOW AND TRANSFORMATIONS .
1, Coal Is delivered 1o the Ames Municipal Power
Plant by rall and truck, Bell conveyors transler the
coat to the coal bunkers within the plent.

2. The coal Nows by gravity from the bunkers into
the pulverizers which grind the coal inlo & dust
that is finer than lace powder. The primary air fan
blows this dust into the boiler where it mixes with
air and burng In suspension like a liquid luel,

3. The boller consists ol many stesl fubes fliled
with water. The haat of combustion boils the
waler, and ateam is collected in the steam drum at
the top of the boller. The steam is further heated

PRECIPITATOR

¢

f ELECTROATATI

CYCLONE

ELECTROBTATIC

( PRECIFITATOR
& [l e

\/ t

F

FLY ABH BILD

FLGURE )

THE BASIC OPERATION OF UNIT #8

in the superheater belors it is piped to the: turbine.
Unit #8 bums RDF as a supplemantal fusl. Bol-
tom ash s colecied In the ash hopper at the bot-
tom ot the bolier and is itushed to the ash pond.

4, The turbine consists pumarly ol blades al-
tached (0 & shalt. Stear liows against the biades
causing the shalt to lurn ot 3800 APM.

5. The generator ard tuibine are connected by a
shaft. The rotating energy of the turbine s irans-
formed into slecirical energy by the ganeralor.

8. The power transtormer increases the gener-
ated voltage from 13,800 voits to 89,000 volis.
From the power translormar the electrical energy

High Vellege DC

3

noILER sager

2222

1180 P9I

Ty

goss o a subsiation lor distribution te the con-
sumes.

MAJOR ASSOCIATED EQUIPMENT

A. The cooling lower ls used o provids & source
of cool circulating water. This is done by moving
air across the wales thal is lalling through the cool-
ing lower

B. The sxhaust steam from the turbine is admit-
ted into the condanser where it is cooled and con-
densed by the circulating water. The condensate
(waler) is then pumped back towards the boller.

C. Varlous steam heaters are used 1o reheat the
water as it returns lo the boller from the con-
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denasr. The smal amourt of sleam required by
tha heaters is oblained lrom ditferent points in the
{urbine,

D. One of the heaters is called the “deserator”
becauss In addition o heating the water it re-
moves air and oiher dissolved gases.

E. The hotside elecirostatic precipitator elimi-
nates 99 7% ol the fly ash Irom tha boller Hue
gases by means of a 20,000 Voits DC elactric lisld
30 that ash will not be emitted from the chimney,

F. The fly ash thal Is collecied in the electrostatic
precipitator hoppers is pneumatically conveyed 1o
the iy ash glio whera It is \emporarily stored.
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FIGURE 2

The Process
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Tipping

Floor

A sixteen thousand square foot floor with a
ceiling 30 feet high holds the refuse of an
entire county.

A mountain of garbage grows as the haulers
bring in their daily loads for processing. Tennis
rackets, old shoes, furniture. tree limbs, grape-
fruit rinds and countless other items find their
way to the tipping room floor.

When a commercial refuse collection truck
enters the tipping room, it rolls onto i scale
that records the weight of the vehicle. The
driver steps out of the truck and deposits a
small plastic card into a readout machine that
autormatically subtracts the weight of the
'vehicle from the total weight on the scale.

The resulting figure (the weight of the refuse)

appears in the control room on a digital read-
out machine that uses the information to
determine the tonnage (or mass flow) that is
processed.

When an automobile enters the plant, it is
routed aiong a low cement wall that keeps it
away from the commercial trucks. The driver

then deposits refuse over the wall and drives
away.

The "tipping fee” for commercial trucks is $3
per ioad. Automobiles pay 50¢. These fees are
considered contro! or scale fees, intended
more to keep the flow of traffic at a manageable
level than to provide much revenue to the
system.


adz1

adz1

adz1


FIGURE 3
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METABOLIC HEAT

Figure 3. Recommended Heat-Stress Alert Limits
Heat-Unaccl imat ized Workers

C = Ceitling Limit

RAL = Recommended Alert Limit

*Eor "standard worker" of 70 kg (154 Ibs) body weight and
1.8 m2 (19.4 ft2) body surface.
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METABOLIC HEAT

Figure 4 . Recommended Heat-Stress Exposure Limits
Heat-Accl imatized Workers

C =Ceiling Limit

REL = Recommended Exposure Limit

*For "standard worker" of 70 kg (154 |bs) body weight and
1.8 m2 (19.4 t2) body surface.
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