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l. JIUMMARY

On Octaber 27,1986, the Nationd Inditutefor Oocupetiond Sty and Hedlth (NIOSH) wasreguested to evdugte
expoaresto wedte aneshetic geses and vgparsin the gperating rooms of West Seettie Community Hogoitdl, Seettie
Waghington. Thereguester was concamed with patentid expoauresto wede anesthdtic gesssfrom theanesthesa
equipmant ussd duing surgicd proosdures

In November 1986, NIOSH investigatars condudted an environmeantd investigaion & thehospita. Ervironmentd
sarping for nitrousaxide (NL0), ethrane, hd athene and isoflurane, was conducted in the three oparating rooms (OR'9)
whereganard anethesaweasbang adminidered, aswell astherecovery room and OR reogtionarea, Inaddition,
environmentd monitaring for éhylene axide (E1O) was condudied in the adjaoant Catrd Savicssareawhereages
deilizer weslocated.

Ardyssd |5 pasord bregthing zoneand genad areadr sampesadlleded far NOinthethree OR'sreveded nine
sampesto bebdow thelimit of detedtion (LOD) of 5 partsof contaminent per million partsof ar (ppm). Theramaining
9x samplesshowed timewe ghted average concantrations (TWA'S) of NLO ranging fram 2010 66 ppm, with ameen
concantration of 46 pom. Avedf these samples exaaetied the NIOSH Recommended ExposureLimit (REL) of 25
pemfor NLO. Nitrousaxidewasfound to bebdow the LOD intwo parsond samples colledted inthe recovery room,
aswidl asintwo areasamples odlledted in thereogption aeacusde of the OR's Leek testing for N,O condudted inthe
ORsusing dirett reeding ingrumeantation identified anumber of lesksfram high pressure ges 3ol fittings anesthetic cart
componats adthescavenging sydem

Of 12 pasord and aeasamdes adleted in the three OR'sfor the hdl ogenated anesthetic agents isofluranewesfound in
dl 12 ssmplesa conoatrationsranging from 0.09 to .96 ppm, with ameen of 102 ppm; eétranewasfound inthree of
the 12 samdesa conoantraionsrangng from 0.36 to 096 pom, withamean of 062 pom; andindl 12 sarples
helatheneweasfound to bebdow the LOD of 001 milligramsper sample: 1sofluranewes dso detected inapersond
sarpeadlededintherecovary room, and in an areasample adlledted in the OR reogation areaa TWA concartrations
of 0.69 and 0.65 pom rexpedtively. Two of thesamplesfor ehrang, and three of the samples adllected for isoflurane
exosed the NIOSH REL of 05 ppm for hdloganeted anesthetic agentswhen used incombingtionwith NLO. There
areaurently no Oocupetiond Sefety and Hedth Adminigration (OSHA) dandardsfor NLO or the hd ogenated
anethdicegants

Readtsof onepasond and oneaeasampleadlledted for BO inthe Cantrd Savicesareareveded TWA
concentrations of Ol and 0.02 ppm, repedtivdy. NIOSH recommendsexposureto EO bereduced to thelowest
feeablelevd, whilethe OSHA gandadis 1.0 ppmasa TWA.


http://www.cdc.gov/niosh/hhe

Onthebedsdf evironmeanta detadtained during thisinvestigation, it wes determined thet ahedlth hezard exided from
ovaexpoaresto nitrousaxide, éhrang and isoflurane. Recommendaionsareinduded inthisregpart to ass s the hosaitd
intheredudion of these expoaLres.

Key Wards SC 8062 (Ganerd Medicd and Surgicd Hospitdy) Nitrous oxide, ehrane, hlathene, isoflurang,
dhyleneaxide hdogenated anethetics scavaging.



INTRODUCTION

On October 27,1986, NIOSH recaved areques from an authorized represantative of theWest Seditle
Community Hogaitd, Seettle, Weshington, for ahedlth hezard evdugtion inthe surgary departmant. Therequester
was conoamed with theadequecy of the scavenging sysemin the hosaitd'sthree oparaling rooms

OnNovember 17-20, 1986, NIOSH invedtigetors conducted an evironmentd evdugtion d thehosaitd. This
evaugtion condsted of aninitid medting with rqpresantatives of the hogaitd and the OR nuraing <t fdllowed by the
adledtion of evironmentd samplesfor nitrous axide and helogeneted anestheticsduring surgical procedures
conducted ontwo sspardedays Inaddiion, ssmplesfor ehyleneaxidewere cdllected in the Cantrd Savicesarea
adaoattotheORs Readlitsd theemrommentd ssmpleswearedisoussad with theaneshesdogist duning thecourse
o theevaduetion and later by tdgohonefdloning therecdpt of ssmplereslitsfrom thelaboratory.

BACKGROUND

West Stle Community Hogaitd, located in Seettle, Wadhington, hesfour gperating roomswhichwerebuilt in
1974, OperatingroomNo. 1isusad for minor surgary, ORsNo. 2 and No. 3for mgor surga’y, with OR No. 4no
longe inused thetimedf thesurvey. A vaidy o proosduresareroutindy pafomedinthese OR's using bath
gaad adlocd anedhesa Asaminimum, eech proosolrewidll usLEly invaveasurgeon, ananethesdogs o
anethdiq, asnb nurse andadradaingnurse Theanesthdlic catsin eech of the OR'sareenuipped with awede
aneshdiic scavenging sysemwhich usesthe oantrd veouum sydem for weste ges digoos.

EVALUATION DESGN AND METHODS

Theevronmentd Survey wesdesgnad to asssssemployee expoaLresto N,O and the hdlogeneted anesthetic
agatsduing thecoursedf thesurgicd procedures sswidl astoidentify patentid sources of wedeanesthelic ges
exqoarethrough lesk detedtion using direct reeding indrumantation. Ervironmenta ssmdles adlledted for the
assmat of employeseqposuresindudad bath parsord (cdllected inthevidnity of theemployesshresthing zone)
and generd aeasamples(odledted & parsonnd locationswharethe cdlledtion of parsond sampleswes nat
feedble). Sampleswere adlected using bettery-powered sampling pumps operaing & gopraximetdy 100to 200
audic centimelersaf ar par minute (oomin) attached via Tygon tuing to an goproprite adlledion devicear media
For N,O, theadlledtion device congsted of a20 or 40 liter Tedar beg. Thesebeg samplesareandyzed
immediatdy fdlonming theaurgicd proosdlre using anlinfrared andlyzer (Faxdooro Miren 103 Spedific Vgpor
Andyzer) in acoordancewith NIOSH andlytical method 6600 For the hdlogenated anesthetic agernts the
cdllecion mediaconasted of an adtivated dharood tube Thesesampleswerelater andyzed aocording to NIOSH
method 1003, for ethrang helathang, and isoflrane? A completeliding of infomnetion patinent to sarple cdlledtionis
indudedin Tebleslad 2

Lesk detedtion of high pressre N, O ges 3y sysemwas conduded prior tosurgary ineech of theORs  This
induded mesaremaistekeninthevidnity of theges sy fitingsonthecalling, dang thelength of the uply hose
and a thepaint of connedtionto theanesthetic cat. In addition, leek testing was conducted duing thesurgary



prooouresinaned theOR's Thisinduded messremantstaken diredtly & thevaious componantsof theanesthetic
catand scavenging sydem. Theeemessremanisware mede using aflexible sampling probeattached to the parteble
infrared andlyzer. A completeliding of thelocationsof these messLramanisisprovided in Teble 3.

Snceagesdsilizer (3V1 Seivac Gas Sailizer 400 B) wasd o presant inacantrd upply aeaadeoat tothe
ORs sardesfor EO were adllected by the previoudy destribed method, using trested cheraodl tubesasthe
adledtionmeda Thesetubeswerelaar andyzad for EHO according to NIOSH Method 1641, A liding of other
informetion peartinent to sample adlledionisprovided in Teble 4.

Inaddition tothe cdledion of evironmentd samples ventilation design oadficationswererevieved with a
rqresaaived thehogatd'sfadliiesdgoartment in order to assessthe adequecy of thegenad vattilaion sygemin
the ORsand recovary area

EVALUATION CRITERIA

Asaguidetotheevdugtion of the hezards pased by workplace exposres NIO3H fidd 9af erploy
environmantd evdugtion aitaiafor asssssmat of anumber of demicd and physcd egats Theeaitaiaae
intended to suggest levd s of expoaureto which most workers may beexposad up to 10 hoursper day, 40 hoursper
week far awarking lifeimewithout expaiendng advarse hedth efedts Itis hovever, impartant to notethet nat @l
warkerswill be pratected fram adverse hedlth dfedsif thar exposresaremantained bdow theelevds A ardl
paroantage may expaience advarse hedth dfeds becauseof individud susogatihlity, apre-exiding medica condition,
andlor ahypasanstivity (dlegy).

Inaddtion, some hezardous SUbdances may &t in combingtion with other workplace expoaures thegenard
evironmat, or with medications or persond hehits of theworker to produce hedlth effeds evenif the cooupetionel
expoaresaeconrdled & thelevd s by theevdugion aitaion. Thesecombined efedtsareoften nat condderad in
theevduation aiteia Also, somesubdancesare absorbed by direct contact with the skin and mucous mambranes
and thuspatentidly increesethe ovardl expoaure FHrely, evdugtion aitaiamay drangeove theyearsasnew
infametion onthetoxic effedtsof an agart becomesavaladle

Thepimeary sourcesdf evironmenid evdution aitaiafor thewarkplace are 1) NIOSH GiitaiaDocumanisand
recommencions[Recommended Expoare Limitsar REL'Y, 2) the Amaican Conference of Govenmeantd
IndLetrid Hygienigts (ACGIH) [Threshdd Limit Vduesar TLV'Y, and 3) the U.S Degpatmant of Lebar,
Oooupetiond Sty and Hedlth Adminidration (OSHA) oooupetiondl heelth gendards[Pamissble ExpoaLre Limits
o FEL'Y. Often, theNIOSH recommenddionsand ACGIH TLV'sarelower then the coresponding OSHA
dandards Bath NIOSH recommenddionsand ACGIH TLV'susLdly arebessd on marerecart infarmetion then
aethre OSHA dandards The OSHA dandardsdso may bereguired to tekeinto acoount thefeeshillity of contralling
expodresinvaiousindudrieswhere the agants are usad; the NIOSH-ecommended expoaurelimitsare bessd
primaily on concamsrdating to the prevention of cooupetiond dissese Inevauging theexpoaLrelevdsand the
recommencetionsfor reduadng theselevdsfound inthisrgpart, it Should be nated thet indudry isrequired by the
Oooupetiond Seety and Hedlth Act of 1970 (20 USC 68, et s5q;) to meet thoselevd s spedified by an OSHA
dandard.



A timewsghted average (TWA) expoarerdasto theavaragedrbome conoatration of asubdance duinga
nommd 8- to 10-hour warkday. Some substanoes have recommended shart-term expoaurelimits or aalling vaues
whichaeintended to Lppdlemant the TWA wharetherearereognized taxic dfedsfrom high shart-tem expoaures

A. Aneshetic Gasss

Repartshy Vagmen and Askog and Havald wareamong thefird to identify anincressed inadence of

goontaneous abortion inwomen exposad to anesthetic gesesand inwivies of men exposad to anedhetic

gesss>® In 1974, the Amaiican Soddly of Aneshesidogists (ASA) pubished theresits of adudy indicating " thet
femdemembarsaf the gperating room-exposed group were Ul ect to inareesed risks of goontaneousabartion,
conganitd aonamditiesinthar children, canoer, and hepetic and rend dissese” Thisrgpart dso howed aninoressad
risk of congenitd aononmlitiesin offgaring of mele gparating room parsonnd. Noinaressein canoar wasfound
among theexposad meles but aninoreesed inddence of hepetic disesse similar to thet inthefemdewas found®

Inagudy pubdished by NIOSH in 1976, "N ,O and helatherein regpective concenraions aslow as 50 partsper
million (ppm) and 1.0 pom causad messrable decremantsin pafomance on psychd ogicdl tedsteken by hedithy
mdegadlatesudants® Nitrousaxidedonecaussd Smilar efeds Thefundions gpparently mog sansitiveto these
low conoatrations of enestheticswerevisld perogation, immediate mamary, and acombingtion of perogation,
cognition, and motor reoonsssrequired inatask of divided attention to Smultaneousvisd and aditory simui.”
Heedeche, fatigue, initahility, and digurbence of degpweredso reported ®”

Martdity and ather gaidemidogic sudieshaveraisad the question of possible caranogeniaty of anesthetic geses ut
affidet daaepresatly lading tolig NLO or hdathene as uspected caranogens

Inagudy of dentigs Cohenet d. compared exposed parsonswiho usad inhdation anesthetic mare then 3 hours per
wesk withacontrd group who usad noinhalation anesthetic. Theexposad group reparted arate of liver dssesedf
59 paroat, incomparisonwith ardedf 2.3 peroat inthe contrd graup. Spontaneous abortionswerergparted in 16
paroat of pregnendesdf thewives of exposad dentidts in comparison with 9 peroant of thenonexposed. This
dffeencewesdaidicaly Sgnificant; howeve, it should be nated thet therate of pontaneousabortionsfor dl
pregnendesrangesfrom 100 20 paroant® Thisgudy did not identify the gpedific anesthetic being used by thedartiss
rveyed, thet is whether they used N,O done.ar in combingion with ahelogeneted egant® However, inareview of
thet dudy, NIOSH conduded thet " the hel oganeted anesthetics dlane do nat exdlain the positive findings of thesurvey
and N,O eqpoarenug beanimportant cortributing fadtar, if not the prindpel factor.*® Thiscondusonisbessdona
cdadaionwhich esumed thet asmany as 1in 10 of thedentigsusing aninhdlaion aneshetic employed ahd ogereted
aat. If theadud fradionislessthen 1in 10, the conduson hesadded srength

Inadocument recommending astandard for oooupetiond exposureto wede anesthetic ges NIOSH
recommanded amaximum exposreof 50 pm NLO onatimeweghted average besisduring theaneshetic
admindrationin dantd offices® Thisrecommendietion ishbessd primarily on avallebletechnology inredding wede
aneghdic geslevdsin theeeviromans

When N,Oisusad asthe sdleanesthatic agant in mediicd procedures NIOSH recommendstiat cooupationdl
expoaure becontrdled o thet noworker isexposed a TWA concantrations grester then 25 ppm during the period
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of adminigration. NIOSH recommendsthat cooupetiond expoaLreto helogenated anesthelic agentsbe contrdlled o
thet nowarker isexposad a conoantrations grester then 2 ppm of any helogenated anethetic agent during the pariod
of anesheticadminidration. When used in combaingtionwith NLO, helogenated anesthtic agentsshould be contrdlled
t0 05 pom, which, genardly, canbearived a by contralling N,O toa TWA concentraion of 25 ppm during the
paiod of anetheticadmindration® Therearepresantly no OSHA gandardsor ACGIH TLV'sfar nitrousoxideor
thehdogenated anestheticagents Howveve, inits"Natice of Intended Changes' far 1986-87, ACGIH hes
proposed TLV'sdf 75 ppm for ehrane, and S0 ppm for helotherne:

B. BhyleeOxide(B0)

Theaoutetodc dfedsof HOin humensand animdlsindude acute skin, resairetary, and eyeinitation; skin
sstizaion; neuseg vomiiting, and diarheg; and nevoussydem effeds Nommdignent dronic dfedtsin humens
indudeanamiaand resairatary itation, with Susoeatikillity to ssoondary reairatory infedion. Further, oooupetiondl
expoaureto B0 may inoessethe frequancy of mutationsin humen populaionsasnated ina 1977 NIOSH Qriteria
Doocumant! Morerecantly, casesof peariphera neurapethy among expossd workershave been reported. 2

A recant fudy demondratesthat BtO induoes canoar in expaimenta animels® A doserdated inoressein
mononudear odl leikemiawes established in thet Sudy; expoaresaslow as 10 ppminareesed the propartion of
ferderaswiththelakamia Al eqaimatsindcaetral BO exposureto ather mdear ferdeanmesreautsin
avaredfedson rgorodudion 4%

In humens galdamidagcinvestigaionsof canoar martality among Svedishwarkersexposed to B0 suggest an
increesad rik of leukemiaand other canoars % Reoart infamation dso suggeststhet Ei0isassodiated with
dvomosomd abnomdlitiesin paipherd lymphooytes of exposed workers

Based onthisinformétion, NIOSH recommendedina 198 Currant Intlligence Bulletin thet 2O beregarded inthe
workplaceasapotentia cooupetiond cardinogen, and thet exposure bereduicad to theextant possible™® An8-hour
TWA bdow 01 patsper million (pom), and acaling limit nat to exossd 5 pomduring any 10 minuepaiadina
working day isrecommended by NIOSH.2 Theourent OSHA gandard for Et0is 1 ppm asan 8-hour TWA, with
anadionlevd of 05 pomwhich triggarsemployee equoremanitaring and medica sunvelllance provisons?

RESULTS
A. NitrousOxide

Thereadtsaof theevironmand ssmplesadleded for NLO arepresanted in Table 1. Asevidenosd by thesedeta, of
thel5 parsord bresthing zoneand aeaar ssamplesadledted far N O inthettree OR'S 9 sampleswerefaund to be
below thelimit of detedtion (LOD) of 5 partsof contaminent par million partsaf ar (ppm). Theremaining Sx samples
showed imewa ghted average concentraions (TWA'S) of N,Oranging from 20 to 65 ppm, withameen
concantration of 46 pom. Avedf these samples exaaetied the NIOSH Recommended ExpoaureLimit (REL) of 25
pomfor N,O. Thereiscurently no OSHA dandardar ACGIH TLV for NJO. Inaddiiontothe ORs
concantrations of nitrous axidewerefound to bebdow the LOD intwo parsond samples adlledted intherecovary
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room, aswel asintwo aeasamplesadledted inthereogion areacutsdedf the ORs

B. Hdoganated Anedhetic Agants

Thereadtsof theevironmanid samples odllected for hdlogeneted anesthdic apanisarepresated in Table2. OF 12
parsond and aeasarpes adlledted in thethree OR'sfar the hdl oganeted anesthetic apants isofluranewes found indl
12 samplesa conoantrationsranging from 0.09 to .96 pom, withameen of 102 ppm; ehraneweasfoundinthveeof
the 12 ssmplesa concantrationsranging fram 0.36 to 0.96 pom, withameen of 062 pom; andindl 12 samples
hdaheneweasfound to belbdow the LOD of 001 milligamspar sarde 1sofluranewesd o detedted inaparsord
sampleadletted intherecovery room, and in an areasample adlledted in the OR reogation areaa TWA
concantrationsaf 069 and 0.65 ppm regpedtivey. Two of thesamplesfor éhrang and three of the samdles odllected
far isoflurane (dl in OR No. 3) exosaded the NIOSH REL of 05 ppm for hdlogenated anesthetic agentsusadin
acomiireionwith NLO. Thedgamingion of whether or nat theanesthelic egant wes used in combaingion with nitrous
axidewasbesad onthereatsof theNLO ardlyds(Table1). Therearecurrently no Oooupetiond Seety and Hedlth
Adminidration (OSHA) sandardsfor hd oganeted anethelic agants

C. Lesk Detetion

Thereditsof thelesk detedion tesing for nitrous oxide are presanted in Teble 3. Asevidanoad by thisdeta, a
number of lesksin bath thethe high pressure ges upply sydem (OR'sNo. 1, 3, and 4) and and thelow pressre ges
adivary sydem (Or No. 3) wereidantified. It should benated thet the concantraionspresanted inthis Tebleare
messrematstskenindose praximity to aneshetic yply and ddlivary gopardus and therdfaredo nat diredtly rdde
toemployeeexpoares. Honveve, thesereedingsdo provideardativeindex of themegnitude of theleskege ad
indirely would be expedted to contribute to ovardl endloyesexpoares

D. BEhyleneOxide

Realtsdf theoneparsond and oneaeasample adledted for HHO inthe Cantrd Savicesareareveded TWA
concentraionsof Oll and 0.02 ppm, respedtivdy. Thesevduesarebath bdow the OSHA danderd and ACGIH
TLV of LOppmasaTWA. NIOSH recommendsexpoareto EO bereduoed to thelowest feegbleleve.

E Gaad Vaiildion

A review o thedesgn goadficationsfar thegangrd ventilationin the OR'sreveded thefdloning number of ar
dhengespa hour (ACH); 15ACH for ORNo. 1, 17 ACH for ORs2 through 4, and 4 ACH for the Recovary
Room. Whilethereareno NIOSH aritaiafor gangrd verntilation, the Department of Hedlth and Humen Savioss
"Guiddinesfar Candrudion and BEquipment of Hosaitd and Medical Fadlities” aurantly recommendsaminimum of
20totd ACH for oparating rooms and 6 tatad ACH for recovary rooms? Indll cases theamount of ar apliedto
theroomsexoasded theamount of &ir exhaudted, thus aresting apositive presaurg, asisgenerdly recpired in ORs? It
dhoud benated thet the cAlaulated ACH vdues are besad on “design” goedificetions Snoeadud vertilation
messrematswaena meded thetimed thesunvey.

DISCUSSON AND CONCL USONS




Bxpoauresto nitrousaxide, ethrane and isofluranewerefound to exosad the NIOSH REL in parsord bregthing zone
andaeasarpesadledtedin ORNo. 3. However, in OR No. 1, concantrations of isofluraneranged from 55 to
BY of theNIOSH REL, and in OR No. 2 concantrations of isoflurane ranged from 66 to 94% of the NIOSH
REL. Thadfare dthough OR 3wastheany ORwharethe NIOSH REL wasadudly exossed, expoauresinthe
remaning two ative ORswereLbdantid and camevary daseto exossding theevdution ariteriafor hdlogenated
anesheicswhen used by themsalves

Inadditionto the parsond bresthing zoneand aeaar ssmpleswhichwere cdlledted, thelesk detedtion survey
reveded anumber of lesksin bath the high pressure ges apply sysem and theanesthelic ddivary sytem. Of
primary impartancein mainianing weste anesthetic concantraionswithin acoepteblelevedsistheregular meintenence of
equpmatinode to prevat leskage Reoart ddaindicatesthet lesksfrom the high pressure partion (Whichindudes
theN,O 9oy lines the connedions a and batwean the calling and anesthesamedhing, and the comnector-contrdl
vavefromtheflovmee) and low pressure partion (induding theflovmeter, vgparizer, resarvair beg, popol vave,
endatrached tube, autometic ventilator, and CO, asorbe) of theanesthelic ddlivery sysem resLiting fram poor
mantenenced theaneghetic unitisaprimary sourcedf employeeexpoauresintheOR 2

Ropa wok pradicssaredsn akey demeant in contraling wade anesthetic gesexpoaures Onesudy edimeted thet
A 10 99 paroant of dl wede gas expoaLrein OR's equippad with propaty desgned scavenging componanisimay be
theresLit of poor work pradtices of theanesheit? Improper work pradicesindudethe useof poory fitting faoe
mesks insUffidat inflaion of endotrached tubes and saillege of vdaileanedhetic agantswhilefilling vepaizas While
noindancesaf poor wark pradiceswerenated during thissunvey, it isimpartant to continuglly emphedizeto S
aneshesdoggsand nurseaneshetigsthe nead for using proper anestheic tedniquesaimed & reduding wede ges
expoare

Whilelocd exhaud vertilation (such asscavenging) isthe prefared means of dimingting weste gesesa tharr paint of
ganadion, ganad room vertilaion dso playsanimpartant rdein maintaining acogpie wede geslevdsinthe OR.
Ressonsfar mantaining good genad ventilaion exdnengerdesindudethergad removd of wede gesssgenaeraed by
anesthesiainoludtion, poarty fitting faoe meeks improperty inflated encotrached tuboes or low or high presurellesks
whichmay oocasorelly devdapinthesydem: Asevidenoad by theddedablelevdsof isofluranein the pasord
sampleadledted intherecovery room, and intheareasample cdllected & the OR reogation desk, maintaining good
ggad vatilaionisdsoneoesssaty inrdated aess. Sncescavanging sydamsaenat preat inthesearess ganard
varilationisrdied onto removethewedte gesesexpired by the petient in therecovary room, ar inthecasedf the OR
reogtion ares, leskege reaiting from the cuiward diredtion o arflow fraomthe OR's



VIII.

RECOMMENDATIONS

Inorder to effedtively contrd employee expoauresto wade anesthalicsin the oparating rooms and edfecant aress a
comprehensve programis necessary Which addresses exposLre monitanng, anesthetic equipment maintenance, work
pracices and medicd survellance A ddaled dsousson of theserecommendtionsisprovided inthe NIOSH diteria
for arecommended gandard..oooupetiond exposLreto waste anesthetic gesesand vapors® A oopy of this
dooumant hesbean provided sgparatdly to ahogoitd represantaive: Dueto thelength of theserecommendationsthey
arenat repedied inthar entirety inthisrepart. However, besed onthefindings of theenvironmentd surnvey, dect
recommencaionswhich are conddared patticulaly gpdicbleto thisfadlity arepresanted bdow.

. Ingoedionand mantenenced dl thenitrousaxide sy hosesand comnedionsshould beinitigted indl 4 of the
gpardingrooms

2. BEmpoyessshoud continueto dheck dl componentsof theanesthelic ges ddivary sydemfor weer and
posshleleskege

3. Paiadicar monitaring should be conduded indl operating roomsto indurethet enployecexqpoaresae
propery contralled.

4.  Allempoyessshoudbekegat infomed of the currant taxicd ogicdl infametion rdlated to wadte anesthetic geses
addhyleneaxide

5 Vaiilaionshoudbededed and modified if necsessary to megt Departmeant of Hedlth and Humen Savioss
recommendationsof & leegt 20 ar changesper haur.
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Tadel
Bresthing Zoneand Ganad Room Air Concanirations of Nitrous Oxide
Wedt Settie Community Hogaitd, Seettle, Washington

Novembe 18 & 20, 1986
SAMPLE LOCATION SAMPLE SAMPLING TWA CONCENTRATION
TYPE (ORNo) DESCRIPTION PERIOD NITROUS OXIDE (PPM)
Parsord 1 SorubNurse 7%0a- 938 <LOD
Parsord 1 SoubNurse 9.38a- 11:03a <LOD
Persord 1 Girc. Nuse 758a- 9.3Ba <LOD
Persord 1 Girc. Nuse 9:38a- 11:00a <LOD
Persord 1 Aneshdig 800a- 9:3ka <LOD
Parsord 1 Anethelig 9.35a- 11:06a <LOD
Persord 2 Aneshdig 805a- 93Pa <LOD
Persord 2 Soub Nurse 807a- 9282 <LOD
Persord 2 Girc. Nuse 815a- 9.3a <LOD
Parsord 3 Anethelig 9.32a- 11:09%a 50
Parsord 3 ScrubNurse 9.28a- 10.56a 40
Parsord 3 Circ. Nuse 9.32a- 1052a 20
Area 3 OnAned. Cat 12:350- 1:30p 65
Parsord 3 SoubNurse 12:30p- 1:30p 50
Parsond 3 Circ.Nuse 12:35p- 1:30p 50
Rarsord Reoovary Nurse 812a- 920a <LOD
Parsord Recovay Nurse 920a- 10.50a <LOD
Area Reoeption OnDek 825a- 10:00a <LOD
Area Reoeption OnDek 10.00a- 11:07a <LOD

Evduetion Qitgia - NIOSH REL - 25 pom duning the pariod of adminidraion.

<LOD - Lessthenthelimit of detedion of 5pom.



Tade2

Bresthing Zoneand Gena'd Room Air Conoantrations of Halogeneted Anesthetic Agants

SAMPLE LOCATION  SAMPLE
TIYFE (ORNo) DESCRIPTION
Persord 1 Circ.Nuse
Persord 1 Soub Nurse
Area 1 OnAnes. Cat
Parsord 2 Soub Nurse
Persord 2 Circ.Nuse
Area 2 OnAnes. Cat
Persord 3 SoubNurse
Persord 3 Circ.Nus
Area 3 OnAnes. Cat
Area 3 OnAnes. Cat
Persord 3 SoubNurse
Persord 3 Circ.Nus
Rarsord Recovay  Nurse

Area Reogion Ondesk
EVALUATION CRITERIA

West Stle Community Hosaitd, Seettle, Weashington
November 18 & 20,1986

SAMPLING
PERIOD

7:58a- 11:00a
750a- 11:03a
800a- 11:05a
807a- 929

815a- 932a

915a- 10:32a
9.2%9a- 10.56a
9.32a- 1052a
10:32a- 11:09a
12:35p- 1:30p
12:30p- 1:30p
12:30p- 1:30p
821a- 1050a
825a- 11:.07a

*NIOSH REL - Haogenated Anesthetics 20 ppmwhenussddone

**NIOSH REL - Hdoganeted Anesthetics 05 pm when used in conjundion with NLO.

<LOD - Lessthenthelimit of detetion of 002 mgftubefar dihrang, and 0.01 mgftubefor hdatheneand isoflurane

TWA CONCENTRATION

ETHRANE (PPM)
<LOD

<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
0.36**

0.54+*

0.96**

<LOD
<LOD

TWA CONCENTRATION
HALOTHANE (PPM)

<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD

TWA CONCENTRATION
ISOFRLURANE (PPM)

109*
19%6*
142*
152¢
187+
132¢
0.09+*
0.32F*
017
107**
067+*
0.72+*
0.69*
0.65*




Tade3
Restsof Lesk Detedion Survey far NitrausOxide

West Sttle Community Hospite
Stle Washington
November 18 & 20, 1986

LOCATION SAMPLE PEAK CONCENTRATION OF
(ORNO) DESCRIPTION NITROUSOXIDE (PPM)
High Presare Lesk Testsof Gas Supply Lines- No Surgary Ooouning

1 N0 Femde Gas Supply Comnector >1000

2 All High PressLreFttings <LOD

3 Southwdl NLOGas Sy Fittings >1000

3 N.E. Comer N0 FemdeGas Sy Fittings >1000

4 N.E. Comner N,OFardeGas Sy Fttings >1000

Aneghelic Cat Teding - Duing Surgicd Prooedures

Badkground & Anest. Cat

Scavagng Comnedion - Lg. hosetoan. hose
"Y" peceonscavenging hose

Topd Ventilaor

Pop-dff Vave

Hosefrom Anest. Cat to Patient

Retum Hoseto Anet. Cat from FaceMask
Bregthing Zoned' Anethesdogs

High Pressre Sip Comn. & NLO Supply

WWwwWwwwwwwow
EEEEIERE:

\%

<LOD - Lessthenthelimit of deedion of 5ppm



SAMPLE
LOCATION
Cavd Svios

Cawd Svios

Bvdudion Qitaia:

Tdle4
Bregthing Zone Air Conoatrdionsof Ehviene Oxide

West Sttle Community Hospite
Setle Wadhington
November 18& 20, 1986
SAMPLE SAMPLING TWA CONCENTRATION
DESCRIPTION PERIOD ETHYLENE OXIDE (PAM)
Persord 5.00- 1040 011
Sy Tedmidan
Gaad Area 500- 1040 002
Mid-Room

OSHA Sandad - L0ppm TWA
NIOSH REL - Lowvest FessbleLevd

Limit of Detedian 0013 my/'sample





