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SUMMARY

OnMay 10,1988, theNationd Ingtitutefor Oocupetiond Sefety and Hedlth (NIOSH), wesrequested to evdugte
expoaureto wade anesthelic gesesand vgporsinthe surgical gperating roomsand intherecovary roomof the
Universty Hogoaitd, Denver, Cdoredo.

OnAugg 8,9, ad|0, 1988 NIOSH investigatars condudtied anenvironmentd aurvey a thehosaitd. Duingthis
uvey pasord ar samplesweare adledted for nitrous axide (N,0) and hdlogenated anedthelic epants

Timewaghted average (TWA) conoatraionsof NLO in 19 parsond samplesranged fram lessthen thelimit of
odediondf 1 pat par million (jpom) to 77 pam, withamesn concantraion of 17 pom. Rved the 19 samples
exoaatad the NIOSH recommended expoaurelimit (REL) of 25 pomfor N;O asa TWA for the period of
anedheticadmingration

Twenty-four parsond samplesweare adllected and andlyzed far helathene, ehvang, and isoflurane: Halathenewias
Odected in sven of thesamplesat TWA conoantrationsranging fram 0.09 ppomto 1.6 pom, withameen
concatraion of 052 ppm. Threedf these samples excesdad the NIOSH REL of 05 ppm for hdathenewhen
usedincombinionwith N,O. Eihranewes datedted infive of thesamplesa TWA concantraionsranging from
0.06101.5 pom, withamean concentraion of 065 pom. Two of the samples exossded the NIOSH REL of 05
pemfor ehranewhen used in combingionwith NLO. 1sofluranewes detedted in Sx samplesat TWA
concantrationsranging fram 0,06 to 099 pom, with ameen concentration of 040 pom. Threedf sanples
exceded theNIOSH REL of 05 ppm for isofluranewhen used in combaingtion with NLO. Thelimit of detedion for
each of the hd ogeneted anesthetic agantswas 001 milligram per sample: Thereare presantly no OSHA dandards
for nitrousaxide or helogeneted anedhetic geses

Conoatraionsof wedte anesthetic gases and vigparswere found to exceed the NIOSH recommended exposure
limitsduring somedf thesurgicdl proceduresmonitored. Recommencitionsareinduded inthefull body of thisrepart
Oesgned to Srengthen the hogaita'sexiding program far contrdlling enployee expoaresto wedte anesthtic gesesand
vgpors

Key Words 9C 8062 (Generd Medicd & Surgicd Hoitdls) nitrous axide, isoflurang, ethrane, hdathang, weste
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adz1
Concentrations of waste anesthetic gases and vapors were found to exceed the NIOSH recommended exposure
limits during some of the surgical procedures monitored. Recommendations are included in the full body of this report
designed to strengthen the hospital's existing program for controlling employee exposures to waste anesthetic gases and
vapors.

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

INTRODUCTION

OnMay 10,1988, NIOSH recaved areguest fram the University Hosaitd, Denver, Cdloredo, for ahedth hezad
evadugion Thereguestar was conoamed with the posshle expoaure to wadte anesthelic geses and vgparsin the
ugcd goarding roomsand intherecovery room.

OnAugd 8, 1983, NIOSH investigatars condudted anlinitid urvey at thehogaitd, and on Augus 9and 10,1988 a
moreindgpth evironmenta survey wasconduded. During theindgath survey, persord air sampling was conducted
far nitrous axide (NL,O) ad thehdoganated anesthelicagants TheresUitsof theurvey werediscussad with the
requester by tdephonein October 1988,

BACKGROUND

Univasty Hosaitd, located in Denver, Cdarado, providesavaidy of hedth caresavioes induding surgicd
svices DuingtheNIOSH survey, nined theten hosaital gperating roomswereinuse Inaddition, arecovery
room, dso locatad inthe gparating Quite ares, was usad to Sahilize the patientsimmediatdy fdlonving urcay.

Rersod nomdlly invalved in surgical proosduresindude asurgeon, an anethesdoge, asoub nursg ada
dradaingnursee Often, additiondl personnd may beinvdved, depending onthe complexity of theproosdre The
roomsaontain veouum comedionsfar atachment of theaneshetic catsto the scavaging sydem. Genad
vertilationisaso apdlied through veantslocated neer the aallings of eech OR.

MATERIALSAND METHODS

NIOH invetigatorsconducted an evironmentd aurvey inthe gparaing roomson Augud 9and 10, 1988, The
urvey was designed to assessNLO and hdl ogeneted anesthetic epants used during thecourse of thesurgical
proosdures and ther effect upon employee expoaresin the gparaing and recovary rooms

Air ssmplesadlledted for the assessmant of enployes expoauresin the gparating roomsinduded parsond samples
whdhweeadlededinthevidnity of theemployesshreathing zone Samplesfar N,O werecdlledted using
bettery-powered partable sampling pumps gperating & gopraximatdy 200 auic centimetlasof ar per minute
(admin). Theexhad part of eech pumpwesatached via Tygon tubing toaninat Tedar beg. Sampleswere
adleded far theduration of thesurgicd proosdures with begsbeing dnenged as necessary for thelonger prooedlres
Bagsweareimmediady andyzad & alocation cusde of the gparating room areausing anlinfrared andlyzer (Foxtooro
Miran 108 Spedific Vgpor Andyzer) in acoordancewith NIOSH andlyticl method 6600 Sampleswerecollected
ineech of the ORswhare N,O usewasattidpated Addtiond infametion patinent to ssmple adlledionis provided
inTadel



In order to assessampl oyee expoaLresto the hal ogenetied anesthetic apants usad duning the surgicdl procedures;
persond sampleswere cdllected asprevioudy destribed. Sampling pumpswere operaied at gpproximatdy 200
aofmin, and comedted via Tygon tuling to charood tubeadledionmedia Sampleswerelaer andyzadin
aocordencewith NIOSH andlyticdl method 1008, for ethrane, helathene, and isoflurane, using ages dyometogrgph
eopipped with aflameionization deector? A liding of inforetion pattinent to ssmple adlledionisprovided in Teble 2

V.EVALUATION CRITERA

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd d&f engloy
eviromand evdugion aitaiafor essessmat of anumber of demicd and physcd egants Theeaitaiaae
intended to uggest levdlsof exposreto which most workers may be exqposad up to 10 hours per day, 40 hoursper
wek, far awarking lifeimewithout expariendng adverehedth efeds  Itis hovever, impartant to notethet nat &l
workerswill be protected from advarse hedlth efedsif thar expoaresare maintained bdow theelevds A sl
peroaiage mey expaiaceavase hedth efedsbecause of indvidud susogatihlity, apreexising medicd condition,
ador ahypasanstivity (dlegy).

Inaddition, some hezardous SUbstances may adt in combainetion with ather workplace expoaures thegenerd
evironmat, or with medicationsar pasond hehitsof thewarker to produce hedith effeds evenif the cooupetiond
expoaresaecontraled a thelevd st by theevduation aitaion. Thesecombined dfedsaredften not conddared in
theevduaionaitaia Also, somesubgtances are aosorbad by direct contect with the skin and mucous membranes
and, thus patentialy increesetheoverdl expoare. Findlly, evdugtion aitaiamay diengeove theyearsasnew
infammetion onthetaxic efedsdf an egat becomesavalade

Thepimary sourcesof evironmentd evdugtion aitenafar threwarkplaceare 1) NIOSH OritaiaDocumentsand
recommeancetions 2) the Amaican Conferancedf Govarmeantd Indudrid Hygienigs (ACGIH) Threshdd Limit
Vdues(TLV'9, ad 3) the U.S Departmeant of Labor/Oaoupetiond Sefety and Hedth Adminidration (OSHA)
oocypationd hedlth dandards[Pamisshle Exposure Limits (PEL'9). Often, the NIOSH recommendtionsand
ACGIH TLV'sarelower then the camregponding OSHA dandards Bath NIOSH recommenddionsand ACGIH
TLV'susdly arebessd on morerecant informetion then arethe OHA dandards The OSHA sandardsdso may
berequired to tekeinto anoount thefeeslhllity of contralling expoaresin vaiousindudneswherethe agantsare usd,
the NIOSH-recommeanded expoaurelimits (REL'S), by contrest, arebesed primatily on concamsrdaing tothe
prevention of cooupetiond dissese Inevduding the expoaurelevdsand therecommendaionsfar reduaing these
levelsfoundinthisrepart, it should be noted thet indudtry isreguired by the Oooupetiond Sty and Hedlth Act of
1970 (20 USC 651, & s=11) to meet thoselevd sgpeaified by an OSHA dandard.

A timewaghted average (TWA) expodrerdasto theavaagedrbome conoaraion of asbdanceduinga
nomd 8- to 10-hour workday. Some sulbstances have recommended short-term expoaurelimits (STEL'S) o
aaling vdueswhich areintended to S pdemant the TWA wharethare arerecognized taxic effetsfromhigh,
short-tem exposres



A brief dsousson o thetaxiaty and evaugtion ariteriafor anesthetic gesesisprovided asfdlons

Repartshy Vagmen and Askog and Havald wareamong thefird to identify anincressed inadence of
gpontanecus abortion inwomen exposad to anesthetic geses and inwives of men exposad to anesthetic geses?* In
1974, the Amarican Soadly of Aneshesdogigs(ASA) pubidhed theresLitsof agudy indiceting "thet femele
mambearsaf the gperating room-exposed group were Lbjedt to incressad risks of gpontaneous abartion, congenitel
donomditiesin thar children, canoer, and hepeticand rend dissese™ Thisreport dso howed anincressad ik of
congenitd abnonritiesin offgaring of male gparating room parsond. Noinaressein canoer wesfound among the
expossd maes but aninaressad inddence of hepetic dissesedmilar tothet intheferdewssfound?

Inasudy pubdished by NIOSH in 1976, "N ,O and helatherein regpective concenraions aslow as 50 partsper
million (ppm) and 1.0 pom caused messrable decremantsin pafomance on psychd ogicdl tedsteken by hedlthy
mdegadlatesudants® Nitrousaxidedonecaussd Smilar effeds  Thefundions gpparently mogt 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 dudieshaveraisad the question of possihle caranogeniaty of anesthetic geses ut
affidet deaaepresatly ladding tolig NLO or hdathene as ugpected caranoges

Inasudy of dentigs Cohen, & d., compered exposad parsonswho usad inhdation anesheicsmare then three
hours par wesk with aconird group who usad noinhdlaion anesthetic. Theexposad graup reported arete of liver
dsseedf 59 paaat, incompaisonwith arate of 2.3 parcant inthe contral group. Joontansousabartionswere
regportedin 16 percant of pregendes of thewives of exposed dentids in comparisonwith nine percant of the
unexposd. Thisdfferenceweasdaidicdly sgnificant; however, it hould benoted thet theratle of goontaneous
abortionsfor dl pregnendiesrangesfrom 10to 20 paroant® Thissudy did nat identify the pedific anesthetic being
usad by the dentigs urveyed, thet is whether they used N,O donear in combingion with ahelogeneted agarnt®
However, inareview of thet Sudy, NIOSH conduded thet "the hel ogeneted anesthelicsdlone do nat explan the
postivefindingsof thesurvey and N,O exposLreugt beanimpartant contributing fedor, if not thepprindipdl factor,
Thiscordusanishbessd onacdadationwhich assumed thet asmery asareinten o thedantigsusng aninhelation
aneshdicemployed ahdogenated agat. If theadud fractionislessthen aneinten, thecondusion hesadded
dregh

Inadocument recommending agandard for cocupetiond expoareto wade anesthetic ges NIOSH
recommended amaximum expoaredt 50 pom N,O anatimeweghted averege bes sduing theanesthetic
adminidrationindantd offices® Thisrecommendationishbesed primarily on avalebletechnology inredudng wedte
aneshelic geslevdsintheeavironmats

WhenN,Oisused asthe sdleanesthetic agant inmedica procedures NIOSH recommendsthet ocoupetiond
expoaLre becontrdlled so thet noworker isexposad & TWA conoantraionsgreater then 25 ppm during the period
of adminigration. NIOSH recommendsthat cooupetiond expoaLreto helogenated aneshelic agentsbe contrdlled o
thet nowarker isexposad a conoantrations grester then 2 ppm of any helogenated anesthetic agent during the period
of anesheticadminidration. When used in combaingtionwith NLO, helogenated anesthtic agentsshould be contrdlled



VI.

VII.

t0 05 pom, which, ganerdly, can bearived & by contrdling N,O toaTWA concantraion of 25 ppmaduring the
paiod of anetheticadminigration® Therearepresantly no OSHA sandardsfor nitrousaxide or the heloganated
anethdicegas The ACGIH recommeandsaTLV of 75 ppmfar éivane and 50 pom for hdlathene: Inaddition,
inits"Naticeof Intended Changes' for 1989-89, ACGIH proposssaTLV of 50 pomfor nitrousaxide™

RESULTS
A. NitrousOxice

Thereadtsaof theevironmand samplesadledted for NLO duing thesurgicdl proceduresarepresanted in Teble L
Timewaghted average conoatrations of N,Oin 19 pasond samplesranged from lessthen thelimit of detedionof 1
pat par million (ppm) to 77 pom, with ameen conoatration of 17 ppm. Fived the 19 samplesexcadad the
NIOSH REL of 25 pomfor N,OasaTWA far thepaiod of anetheic adminidration. All of thesamplesexaesding
theREL werefoundin ORs1and 8. Thesedetargoresant ssdesadledted ineght of thenine ORsthet warein use
duing thesurvey paiod, aswell assamples adllected inthe hellway and recovery room.

B. Hdogenated Anethetic Gasss

Tabe2 howsthereadtsd theevironmentd ssmplesadllected for helogerneted anesthetics usad during thesurgicl
proosdures: Twenty-four parsond samplesweare adllected and andlyzed for hdlathene, etfvane, and isoflurane:
Hdatheneweas dedted in seven of thesamplesat TWA conoantrationsranging fram 0.09 ppmto 1.6 pom, witha
meen concantration of 052 ppm. Threeof these samples exceeded the NIOSH REL of 05 pomfar hdlathene
whan used incomiaretionwith NLO. Ethranewes deiedted infive of thesamplesa TWA concantraionsranging
from 0.06 to1.5 ppm, with amesn concantration of 0.65 pom. Two of thesamplesexossded the NIOSH REL o
05 ppm for éhranewhen usadincombaingtionwith NLO. [sofluranewes detected in Sx samplesa TWA
concantrationsranging from 0.06 to 0.99 pam, with ameen concantration of 040 pom. Threedf samplesexossded
theNIOSH REL of 05 pom for isofluranewhen usad in combinetionwith NLO. Thelimit of detedtion for eech of the

hdlogereted anesthetic agantswas 001 milligram per sample
Svenof theaght expoareswihich excssded the NIOSH REL far hdloganated anesthetic agantswearefoundin

ORs1ad8 Thesdaarguresat sarpesadlededinaght of thenine ORsthat werein useduring thesurvey
paiod, sswdl essamplesadlleted intherecovary room.

DISCUSSON AND CONCL USONS

Asevidenoad by theresLitsof theervironmeantd survey, concantraions of wedte anesthelic geses and vgpars
exosded the NIOSH recommendad expoaLrelimitsin some of thesurgicdl proosdures monitored. However, with
oneexagation, dl of theexpoares abovethe NIOSH REL 'swerelimited to gparating rooms 1and 8. Inarder to
cdamirethe caue df these ovarexpoaLres sevard fadiarswhich may haveplayed animpartart rdeindlowving the
buildup of wede aneshetic vaparsin these ORsmugt beexamined. Theseindude leskegefrom anedhic cat fittings
and componants anindfedive scavenging system, poar wark pradtices and inedequete exdhangerates of thegenard



vailaions/gemn Sncetheexad megnitudewhich theseand ather factorsmey haveinfluenoad e oy exqpoares
cannat beaoouratdy detamined by thedatacdlleded inthisaunvey, it isnecessary thet hogaitdl S&if regulaly examine
dl aessdf exposrecontrd and atempt to identify wharefurther improvemantscanbemede: A brief discussonof
omed thekey arees necessary for contrdlling employee expoauresis presanted bdow.

A. Equipmat Mantenance

Of pimery impartancein meintaining wede anesthetic conoantrations within acogateblelevdsistheregular
manenencedf anesheticequipmant inade to prevant leskepe. Reoant dataindicatestiet lesksfram thehigh
and low pressreanegthdtic ddivary sysem resLiting from poar maintenence of theanedheic nit areaprimary
sourcedf employeeeqoauresinthe OR 2 Background N,O levelsof 5 pom and grester genardly havebean
assndated with leeksinthehigh presreges ddlivary sygem, whichindudestheN,O spdly lines the
comnadionsa and beween the calling and aneshesameching, and the comnedtor-contrd valvefromthe
flovmaear®® During anesthetic adminisration, low pressurelesks ooouning beween theflovmetarsand
bregthing hoses (Induding theflovimeter, vapari zer, resavair beg, popoff valve, endatrachid tube, autometic
venilator, and CO, absorber) can beasgnificant source of exposure

B.Saavagng

Scavenging sysamsoonsd of acdlleding devics meansof digoosd, and pressure belanaing deviceif
necessty. Depending onthe patticular type df anesthetic equipmant inuse, Scaveging adgatasshould be
located &t the popaff vavefar the arde aosorber, nonHoresthing valve, T-tube, and veertilator. 1naddition,
Savengng may dso benecessary @ locaions such astheexit part of the CO, meter, whichmey dsobea
urcedof weseaneshelic gesssinthe OR. Aswithal scavenging sydams it isimpoartant to ensure proper
pressure bdlanang o thet the ges sydem does nat interferewith the proper gperation of theanesthetic ddivary
s/dam

C.Gagd Vailaion

Whilelocd exhaug vertilaion (such asscaveging) isthe prdfared means of dimineting westegesesat thair pairt
o gengrdion, genad room vartiltion dso playsanimpartant rdein maintaining acogatsblewede geslevdsinthe
OR. Ressonsfor maintaining good genard ventilation exchangeraesindudethergaid removd of weste gesses
genaated asaresut of aneshesiaindudion, poary fitting faoe mesks imprapaty inflated endatrachid tubes and
low ar high pressreleskswhich may oocasarelly devdlopinthesygam. Whileinoreesing the number of air
dangesdossnat dimingtethe source of the anesthetic geees; it doesleed to the moredfediveramovd of the
weste gesesand vgpars thereby reduaing themegnitude of employeeexpoares Asaminimum, oparaing
roomsshould be provided with & lesgt 20 &ir dnenges per hour 2

Although no expoares above the NIOSH REL. werefound intherecovary roomduring thissunvey, itisill
important to esrethet adequeteamounts o fresh ar arebaing brought into thisarea: Sncescavanging sydams
aend presat inrecovay rooms gengd vattilaionissaldy rdied ontoremovethe

wade gesssexqired by the paiet. Asaminimum, recova’y roamsshould beprovided with &t leegt 6 ar
dhangesper hour 2



VIII.

D. Wok Pradices

Rope wok pradicesaredso akey demant in contralling weste anesthetic gesexpoares Onedudy
edimeted thet 94 to 99 paroant of dl weste gesexpoaurein OR'seuipped with praperly desgned scavenging
componatsmay betheresuit of poor work pradtices of the anesthetist ™ Improper work pradticesindudethe
used poary fitting face mesks insUffident inflation of endatradhid tubes and saillage of vdldileaneshetic apgants
whilefilling vgporizars Desaitecondart attention to good anesthetic tedniques it isnat dwayspossblefor the
aneshesdogd to beaware of posshleleskagefromthesesources: Thardforg it isimportant thet the generd
ventilation beadeugteto ramoveay wadeaneshalicsthet might resLit from thissouroe

BxpoareMonitaing

Toddemirethedfedivenessof theoveardl exposrecontrd programwithinthe hogaitd, it isnecessary to
paiodcdly monitor anpoyesexposresaswel asmonitor equipmeant for leskege: Thiscould beessly
acoompished snoethehospitd hestwoindudrid hygienigson geff. Sampling and andlytical proosdlres such s
those provided in NIOSH methods 6500 and 1003, should bereferenced for further guidencein the conduct of
parsond monitaring.

RECOMMENDATIONS

In order to effedtively contrd employes expoaLresin the oparaing room, acomprehansve programwhich

addressssdl of theprevioudy disoussad aressisneoessaty. Detalled recommencitions regarding gpaeafic contrd
prooeclres work pradtices and monitaring proosdures areinduded in the NIOSH ariteriafor arecommended
dandad.... iond etowagte aneshetic gasesand vapars® Adharencetotherecommencitions
oadfied inthisdocument should hdp to meintain equosreswithin acogatedlelevdsand pratect the hedth of the
anpoyessinthisaea Duetofindngsaf theNIOSH survey, gparating rooms 1 and 8 shauld beimmediady
evduaed to deeminethe source of the overexposLres
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For the purposes of informing the affected employeees coples of thergpart should be podted inaprominent place
aocesshletotheamployess far apaiod of 30 cdendar days



Bresthing Zone Air Concanirationsof NitrousOxide

Tadel

LOCATION SAMPLE
(ORNo) DECRIPTION
(Samplesadllected August 9, 1988)
1 SoubNuse
Cumuaive TWA
1 GiraulaingNure
Cumulaive TWA
1&2 ScrubNuse
Cumulaive TWA
2 CiradaingNurse
CumuaiveTWA
6 CirculaingNurse
Cumulaive TWA
5 ScrubNuse
Cumulaive TWA
5 Sob& Gire.Nue
CumulaiveTWA
7 CiradaingNursee
CumuaiveTWA
7 ScubNuse

CumuaiveTWA

Universty Hogaitd, Denver, Cdaredo
Augut 9& 10,1988

SAMPLING
PERIOD

7:18- 908
908-1045
10:45- 1:00
1.00- 147

7.20- 900

900-1040
1040-11:52
11:52- 15

725- 955
956-11:45
11:45-12:15

7.28- 857
857-1045
10.45-11:30

T42- 914
914-11:06
11:05-1135

T.44- 910

910-1036
1035-1206
1206- 1:15

746- 852
852-105%
10:55-1210

747- 850
850-1040
1040- 100

750- 100

TWA CONCENTRATION
NITROUSOXIDE (PPM)

*H 3

BRE838 &8

N A
—
3

ANE BROB
8

o 01 AN

o o B

<LOD
<LOD
<LOD
<LOD

<LOD
<LOD



Tede1 (continued)
Bresthing Zone Air Conoantraions of Nitrous Oxide
Universty Hogaitd, Denver, Cdaredo

Auget 9& 10,1988
LOCATION SAMPLE SAMPLING
(ORNo) DESCRIPTION _PERIOD
Hdlweys ChargeNure 740- 918
" "o 918-1200
CumuaiveTWA
Reoovery Recovery Nurse 800- 916
" "o 916-1054
1054- 1154
Cumulaive TWA
(Samplescdlleted Auguet 10,1988
1 CiradaingNurse 7:15- 815
" v 815- 915
" v 915-1015
" v 1015-11:15
Cumnuaive TWA
1 SubNuse 717- 817
" v 817- 917
Cumnuaive TWA
10 SubNuse 717- 915
" " 915-1010
" 10:10-11:00
CumuaiveTWA
4 CiradaingNurse 7:21- 900
" o 900-1030
CumuaiveTWA
8 GradaingNure 7.25- 900
" v 9m-1015
Cumnuaive TWA
8 SoubNuse 7:36- 900
" " 900-11:17
Cumulaive TWA
Recovay Reoovery Nurse 7.40- 915
CumuaiveTWA
Recovay Reoovery Nurse 7.40- 915
CumuaiveTWA

Evduation Qritaia- NIOSH REL : 25 ppm TWA for theperiod of adminidiration
<LOD - Lessthenthelimit of detection edimeated a 1 part per million (ppm)
* Sarplelogt duetobeg leskege

TWA CONCENTRATION
NITROUSOXIDE (PPM)

<LOD
<LOD
<LOD

M ow o

BB T8538

<LOD
<LOD
<LOD

<LOD
<LOD
<LOD

SR

17

<LOD
<LOD
<LOD

<LOD
<LOD
<LOD



Tade2
Bresthing Zone Air Conoantrationsof Hdlathaene, Ethvane, & Isoflurane
Universty Hogaitd, Denver, Cdaredo

August 9& 10,1938

LOCATION SAMPLE SAMPLING TWA CONCENTRATION (ppm)
(ORNo) DESCRIPTION PERIOD HALOTHANE ETHRANE ISOH.URANE
(Samplesodlledted on August 9, 1988)

1 SoubNuse 7:18-1228 <LOD 15 <LOD

1 GradaingNuse 7.20-1152 <LOD 11 <LOD

2 SoubNuse 7.25- 115 <LOD <LOD <LOD

2 GradaingNuse 728-113H <LOD <LOD <LOD
Recovay Recovay Nurse 800- 215 <LOD 006 <LOD

5 SoubNuse 7.44-1205 0.09 <LOD <LOD

5 Soub & Circ. Nurse 7.46-12:10 017 <LOD <LOD

6 GradaingNuse 742-11:05 012 <LOD 006

7 Giraulaing Nuse 11:47- 1:.00 <LOD <LOD <LOD

7 SoubNuse 7:90-11:45 <LOD <LOD <LOD

1 SoubNuse 1.00- 147 <LOD 032 <LOD

1 Giraulaing Nurse 11:25- 125 <LOD 0.26 <LOD

6 Giraulaing Nuse 11:36- 1.06 <LOD <LOD 099

5 SoubNuse 12:05- 1115 <LOD <LOD <LOD
(Samplesadlleded Augugt 10, 1988)

1 Giraulaing Nurse 7:15-11:35 0.80 <LOD 053

1 SoubNuse 7:15-11:35 023 <LOD 055

4 GradaingNuse 721-1135 <LOD <LOD <LOD

6 GradaingNuse 7.25- 930 <LOD <LOD <LOD

6 SoubNuse 7.25- 930 <LOD <LOD <LOD

8 Giraulaing Nuse 7:25-10:15 16 <LOD <LOD

8 SoubNuse 7.36-11:17 063 <LOD <LOD

10 SoubNuse 7:20-11:00 <LOD <LOD <LOD
Recovary Recovary Nurse 740-11:30 <LOD <LOD 013
Recovay Recovary Nurse 740-11:30 <LOD <LOD 011
Bvdustion Qritaig NIOSH REL: (with N,O) 05 05 05

(usddoe 20 20 20
ACGHTLV: I6) 50

Abtreigios

<LOD - LesthentheLeboratary Limit of Detedtion of 001 my/sarple

M- patsaf aortaminert par million patsof ar
TWA - Timewddhed avaage



