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l. SUIMMARY

OnApil 11, 1989, theNationd Ingtitutefor Oocupetiondl Sefety and Hedlth (NIOSH) recdved arequet to
conduct ahedlth hezard evdugtion (HHE) of the Sandards Prepearation and Organic Extradion aress d the Rodky
Mountain Andlyticd Laboratary, adivison of Enssoo, Inc. Thereouiestar was conoamed ebout multipe salvert
exqpoareinthepreparaion of ol andweter samples On Uy 5, 1989, aninitid walkthrough survey wes

conducted &t thelaboratary. On Auguet 29 and 30, 1989, an ewvironmantd survey was conducted & thelabwhich
condded of the adlledion of twenty-three parsond bresthing zoneand two areasamplesfaor multiple salverts ar flow
messremaisdf thehoods and dot-tem sdlvart levd deamingtion usng aMiran dired-reedingindrumat, dl in
theOrganic Rrgparatiosaea. Limited noiselevd messrementswaredso conduded intheges
dromatoggohy/mess pedramery areadf thelab. On Decamber 8, 1989, afind vist wesmedeto theleb to
ceamineexpoareto dazomethene during an coces ond edtaification oparation thet was nat baing condudied during
theAugLet vist.

Thetimeweghted average parsord bresthing zone samplesfor methylene dhlarideranged from 0810 85 pom.
Thetwoaeasampleswae31and 4.9 pom. Two shot-tem parsond samplesavaeraged 33 pom far aten minute
tesk t0 286 ppm far a24 minutejob. Dired-reeding indrument reedingsfor methylenedilaridefound anbiat le/ds
of 1to35ppminthegenad Organic Prgp Leab areaand pesk conoantrations of 25 to 250 ppm around sample
contanars 100to 300 pominasnk whilerinsng methylene dlaride contamineted glassivare, and levdlsin exoess of
4000 ppminddesampledoregerdrigaraors

Rersord and aeasamplesfor hexang, ehyl éher, aodoneand dazometheneweredl & o bdow thelimit of
quanitaion (003 my/sampe). Air flov messremanisindicated thet al thelab hoodswere gparaing within
quiddineswhen the ssshesweare kgt dosad tothe helf-wiay levd. Theexhnaudt vant ontheflammeblesalvert
cehing wasfound to betatdly plugged by accummulated lintand dus. No noselevdswerefound inexcessaf 80
0BA and ganerd levdswearebdow 75 dBA.

TheNIOH sampling resutsindicated threemain pralem aresswhich resLited in high hart-tam expoaureto
mahylenedaide Thisinduded poor vertilation over asnk wheregassvare containing resdud methylene
dHaidewesringd, thedoregeand hendling of samplebeskars containing methylene dilaride and sedled only with
duminumfal, and thestoregeand trandfer of wade solvant. NIOSH recommendsthat cooupetionel expoaureto
methylenedaidebecontrdled tothelownest fesshlelevd. If detedablelevdsaf mathylenediaridearefound,
further evdugtion of thewark environment iswarranted and recommendations to reduce exposLre to methylene
daridensad to beimplementsd


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

Onthebeasdf thedatacdlledted, apatentid hedlth hezard exiged from emoyeeeqpoareto mehylenedilaidein
exaessaof 1O ppminthe Organic Prepartion Labaraiory e Rocky Mountain Andlytical Leboretary.
Recommanddionsare medketo hdp menegamant rqresaniaives minimize potentid oooupetiond hedth risksto
methylenediaide

KEYWORDS SC 7391 (Chemicd Laborataries), eodione, dazomethane, ethyl ether, hexane laboraaries
mahylenediaide



adz1
On the basis of the data collected, a potential health hazard existed from employee exposure to methylene chloride in
excess of 1.0 ppm in the Organic Prepartion Laboratory at Rocky Mountain Analytical Laboratory.
Recommendations are made to help management representatives minimize potential occupational health risks to
methylene chloride.


INTRODUCTION

OnApil 11, 1989, the Nationd I nstitute for Oooupetiondl Sefety and Hedth (NIOSH) received arequest from the
menegamat of Ensano, Inc, to condudt ahedlth hezard evaugtion (HHE) of the Siandards Preparation and
Organic Bxtradtion aress @ the Rocky Mauntan Arelytica Laboratory, adivison of Enssoo, Inc. Therequestiar
was conoamad about multiple salvent expoaure, induding methylene dilaride, hexane, @yl ether, aodtone ad
dazomehang inthe preparation of sall andwater samdes Onuly 5, 1989, aniniid survey wesconduded & the
laboratory. Thisinitid Survey congged of an gpening conferencewith thelaboratary personnd, awalkthrough of the
antireleboraary, inevienvswith theampoyessinthe Organic Preparaion areg, and areview of thedhamicd
inventary for thisarea. On Augudt 29 and 30, 1989, anevironmenta survey wascondudied & thelabwhich
condged of the adlledion of parsordl brething zoneand aeasamdlesfar multipesalvarts ar flov messremants
o thehoods and shot-tem salvert levd detemingtion using aMliran diredt-reeding ingrumatt, dl inthe Organic
Peadiosaen Limited noiselevd messremantswearedso conduded intheges drometogrgphy/imess
Soedromery aread thelab. On Decamber 8, 1989, afind vist wesmedeto thelab to deermine expoareto
dazomeheneduring an cocesond edrification gparation thet was nat baing condudted during the AugLet vist.

BACKGROUND

TheRodky Mountan Ardlyticd Laboratary isaonegary buillding congding of gopraximetdy 40000 suerefet of
|aboratory and dfficegoece. The Organic Preparation Labis6,500 Souarefedt in 9zeand cong s of various aress
induding salls wete, sanpedarape, dandardspreperation and extract hending (sseHgure 1). Theprimaty
gpardioninthe OrgenicsLabinvavesthe extradion and preperation of sall and weater samplesfor dhamicd andyss
Sal smplesaetypicdly findy ground, addified with various adids extracted with solverts such asacetong,
methylenedilaride and ethyl ether, dried and conoantrated. Tharemey beasmany as 10-20 different Seps
invaved inthisprocess Water ssmplesarehended inasmilar manner exogat the dgosinvave mare pH
adjudment and sgparation of epueouslayarsfrom olvert layers: Extracted samdesaregenardly storedin 5004m,
gperHmouthed beekarscovered with duminumfall. ContinuousliquicHiquid exdradiors (CLLES) arecommonly
usd to edtradt sampdlesusng methylenedilaride (MeCl). Largeberksdf these CLLEslinethewdlsintwo differat
locationswithin the Orgenic Rrgp Leb, numbainginthedozens: Each extracior containsabout 550 ml of MeCl.
Venilation of these CLL Eshespresanted apradlem and anumber of different gpproecheshave ben tried induding
dat exhaugsand canopy hoods

Other oparationsinthe Organic Rrep Lebindudethe preparation of argenic dandardsfor gesdramatogrgahy,
Messgoacrasoopy, €, thedorage of theprevioudy extracted sardesin olvertsinany of the15ar 0
rdrigaaors and gassvaredeaning.

Ored theamployessrepartad acasedf "over expoare’ to dnamicds shartly before Ensanofilled aut therepuet
faranHHE. Theempoyeebecamedizzy and neatly fantied whileworking inthe Organic Prgp Leb usng MeC far
lvat extradion. Theampoyeswastaken to anearby hosaitd and soonrecovered. A dhedk of theemployess
cabaxyhemogdainlevd did nat show andevated levd whichwould beindicativeof Medl eqpoare This
individud wastrandared out of theareadter rqparting continued pradlemswarking with thesalverts: No ather
employesshave reported any hedth prablems assodiated with solvent exposre. Someof theaemployessreparted
being conoamed about the olvernt levd s particulaty during sonification of sarpleswith MeQl. Inaddition, eyl ether
odorswere commonly noted asan areadf employee concem.



IV. EVALUATION DESGN

TheNIOSH evdution corsgad of: (1) awakthrough evdugtion of chemicd hendling and storege procedures
throughout theleb, (2) persondl bresthing zone samplesfor multiple solvent expoauresin the Orgenic Prep Leb, (3) ar
flow messramants o thelabaratory hoodsin the Organic Prep Lab, (4) intarvienswith represantativesfrom
menegamant and laboratory employess (5) and limited sound levd detemingtionsintwo aress of thelabaraary. The
oadfic messrematsand typesof sarpesadledted intheevironmentd Survey areddaled bdow.

A. Rasord bregthing zone (PBZ) and areadr monitaring wes conducted far methylene dilaride, ethyl ehe,
aodtone and hexane by cdlledtion on 150+mg dneracel tubesusing parsond sampling pumpsat S0to 200 auic
cantimaarspar minute (admin). For Med, two 1504mg charaod tubes comnected in seeswere usad for
adledion. Thesampesweareardyzed by gesdramatogrgphy (GC) equipped with aflameionization detector
(AD) acoording to the regpactive NIOSH methodswith modifications? acetone (#1500), ethyl ether (#1610),
hexane (#1400), and methylene chlaride (#1005).

B. PBZ adaeadr monitaring wasconducted for diazomethene by odllection on odanaic add coeted XAD resn
tubesusng parsord samling pumpsa 50 aoming Thesamdlesweareandyzed by GC/HD aooording to
NIOSH Mehod #2515 with modification.*

C. Ingantaneousmessiramatsaf MeCl conoantraionrsweare medethroughout the Orgenic Prep Lebusinga
Foxtoro Miren IB infrared andlyza. Theindrument wescditrated sevard timesusing theintemd library
cdibraion

D. Airflov messrematsweretsken & thelaboratory hoodsand ather locationsusing aKurz Saies490 min
anemomeer onthe 0600 fedt per minute (fpm) scde

E Soudlevd messramatswaremedeusngaQuest Modd 215 sound levd meter st onthe A-weaghted Scdle,
dowrepone Itwascdibraed usngaGeanard Redio Type 1562-A Remissble Sound Levd Cibrator.

V. EVALUATION CRITERA

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd &t endloy
eviromand evdugion aitaiafor essessmat of anumber of demicd and physcd egants Theeaitaiaae
intended to uggest levdsof exposreto which most workers may beexqposad up to 10 hours per day, 40 hoursper
wek, far awarking lifeimewithout expariendng adverehedth efeds  Itis hovever, impartant to notethet not &l
workerswill be protected from advarse hedlth efedsif thar expoaresare maintained bdow theelevds A sl
peroaiage mey expaiaceavase hedth efedsbecause of indvidud susogatihlity, apreexiing medicd condition,
ador ahypasanstivity (dlegy).

Inaddition, some hezardous SUbstances may adt in combainetion with ather workplace expoaures thegenerd
evironmat, or with medicationsar pasond hehitsof theworker to produce hedith effeds evenif the cooupetiond
expoaresaecontraled a thelevd st by theevduation aitaion. Thesecombined dfedsaredften nat conddared in
theevduaionaitaia Also, somesubgtances are aosorbad by diredt contedt with the skin and mucous membranes
and thus such contact may inreesethe overdl eqposre.: Frdlly, evdugtion aitariamey dengeove theyearsas
naw infometion on thettaxic effeds of an agat becomesavaldde



Theprimary souroesdf ar contamingtion evaugtion aitaiafor thewarkplaceae (1) NIOSH GriteiaDocumants
and Reoommended Expoaure Limits (RELS? (2) the Amaican Confarencedf Govanmeantd Induerid Hygienis's
(ACGIH) Threshdd Limit Vaues(TLVS?, and (3) theU.S Department of Lebor (OSHA) pamissbleexpoaure
limits(FELS*. Thesesourassprovideenvironmentdl limits besad on girbome concantrations of SUbetanoestowhich
workasmay be oooupationdly exposad intheworkplaoe evironment far 8to 10 hours per day, 40 hourspar wesk
far aworking lifeimewithout adverse hedth effects: Often, the NIOSH RELsand the ACGIH TLVsaelower then
the corregponding OSHA PEL dandards Bath NIOSH RELsand ACGIH TLVsuaLdly arebessd onmare
recart infometion then arethe OSHA PELs The OSHA dandardsdso may berenired to takeinto acoount the
feeshlity of contralling expoaresin vaiousindudrieswhareethe agantsare usedt the NIOSH RELS by contradt, are
besed primaly on concemsrdating to the prevention of cooupetiond diseese Inevduting theexposrelevdsand
therecommandationsfor reduding theselevdsfoundinthisrepart, it Should be noted thet indlgtry islegdly required to
meet thoselevesgpedified by an OSHA dandard.

Theindudrid ataiafor theubdancesevdugtied inthissuvey arepresatadin Table L A imewdghted avarage
(TWA) expoaurerdasto theaverage arbome conoantraion of asubgtanceduring anammd 8- to 10-hour workday.
Somesubdances have recommended shart-tam expoaLre limits (STELS) or aalling vdueswhich areintended to
pdemat the TWA wharetherearereognized toxic dfedsfrom high, Sort-tameqpoares A dsoussondf the
ubganossevdugted inthisaunvey ispresanted b ow.

A. Addoe

Acdone hasbean conddered to bealow hazard to hedlth, Sncefew advarse dfects have bean reported,
Oespitewidesoreed uefor many years Awarenessaf mild eyeimtation cooursd artome conoantraions of
about 2000 ppm. Veay high concentrations (12,000 ppm) depressthe oanirdl nenvous systam, causing
heedache, drowvainess weeekness and neusea. Repedted diret skin contect with theliquid may causeredhness
and dynessof theskin® However, & leeet Sx sudieshave ben reparted intheliteraturewhich have
dooumented posshle advare effedts on humansa exposuresbdow 1000 pom. Futheamore theavallade
evidenceindicatesthet oooupetiond exposureto aodonemey leed toitsaccumulaioninthebody. NIOSH hes
therefore recommended lowering the cument expoaurelimit from 1000 ppmto 250 pom.2 Thecurent OSHA
pamissbleeqoarelimitis 1000 pom*

B. Diazmomghane

Expoareto dazomehene vapor may cause sevareimitation of eyes nose throet, kin, andlungs: Symptoms
indude heedeche, weekiness cough, fever, chet peins shortnessof breeth, and wheezing. Theonsgt of
s/mptomsdter exposremay beddayed. Skinand mucousmambraneexpoaureto liquidscontaining
dazomahenemay caussbumswith thelossof the skin or mucous membrane. Rrdanged or repested
expoaremey leed to sandtization. If sandtization ooours eshmadike symptoms or fever may ooour dter
expoareto dazomahanewhareno symptoms ware expaiencad bforesansitization. Diazomathenehesben
reported to cause canoar of thelungsin animas®

C. BB

Ovaexpoareto ehyl eher may causeinitation of theeyes noss andthrodt. It may dso causedizzness
dronvgness unoonsdlousness and death. Prdlonged overexposre may causelossof gopdite, dzziness



dronvdness heededhne exhauion, exdtation, and mentd disurbenoes It may doincressethesevaity of the
efedsaf dirkingdoohdic beverages®

D. Hexae

Nomd hexaneisamild upper-resairaory imtent and causes oanird nevoussydem dgaression. Inindudry,
mild symptomsof nercods Such asdizziness, havee bean dbosarved when concentrations exosadled 1000 pom
but nat whenbdow 500 pgom. Uniil recently, dvonic effectsfram hexaneand smilar hydrocabonshed rardy
bean reported. However in 1967, 17 casss of payneuritiswerereported anong workasexposed to
nhexanea conoantrationsbetwean 500 - 1000 pom. Subssouent animd dudiesdemongirated fundiond
dsurbencesdf thepaiphad nevesaf micea 250 pom but nat a 100 pom. Other sudiesreparted nHhexane
nuropethy among fumiturewarkersand among waorkers exposad to nhexane used ssaolvart inplastic
camats Itispostulated thet 25-hexanediong amedditeof nthexang, isthe neuratoxic agat®

E MdhieeChaide

Mehylenediaride or ddioromatheng isadiaineted argenic compound thet iscommonly ussd assa
Solvert, paint remove, and degressr. [t may beabsorbed into the body by inhdlaion of veparsand by
absoption of liquid thraugh theskine If inheled in high aonoartrations methylenedilaridemey dfect the
navoussydam, lesding to symptoms such asmenta confusion, light-hesdledhness neuseg, vomiiting, ad
heedeche Continued expoaureto vary high conoantraions may causeinoressad light-heededness
Sagpging, unoonsiiousness and desth.® High vapor conoantraions may dso causeinitation of theeyesand
regaratary rad. Therehavedso beenrgpartsof dranic (longteam) neuratoxic (nenvous sydam) efeds
among workerswho have been exposed to mathylene dilanidefor severd years: Symptomsreparted fram
donicexpoare haveinduded fargetfulness insonmig, heedaches fatigue, and helludnetions” Exposureto
mehylenedaide mey aggravatethesymptoms of anginaypedtaris (heatt pein), which mey be acoompenied by
fedingsof auffocation and pelpitetions If theliquidishddin contect with thesking it may causelimitationar kin
bums Sdahesdf theliquidintotheeyesmay caueinitation. Retsand micehavedeveloped tumorsand
canoasdter expoaureto methylene dilaride under padific expaimental condtions? Therefore, NIOSH
recommandsthat methylene dilaride beregarded asa " patentid cooupetiond caranogen’, and thet expoare
becontrdled tothelowest feedbielevd 2

VI. RESULTS

A. MehieneChlaide

Therealtsfor dl thear ssdesadlleded for Med aesummaizadin Table2 Indl cassstherewasno
MeCl detected (LOD=0.01 mg/sample) onany of the secondary beck-up dharcod tubes Ingenerd, the
levdsweared| inthelow patspa million (ppm) range (< 10ppm). Thehighet ssmpleresLited froma



24-minuewadedhamicd dumping goaration. Thisprooedurewas done ypon Soedd request eventhough
theweste chemicashed bean adllected and dumpad only dayseatier. Tharefarethisjob, whichhed an
avgapeedpoared 286 pom, wesproebly en undaresimation of theusud wadedumping task. The
ssoond highest expoaureresuited fromweshing and rinsing sgparatary funndlsinthe sink with acanopy hood
adeaoat tothe CLLESInthe Watarspartion of the Organic Prgp Leb. Thiswesonly al0minutejobyet it
averaged 33 pom. Indantaneousreedings showed levelsto reech ashigh as 300 pom. Theremaning
samples adllected during routinejoos conducted in thelabaratary, uch assample concantrating, cdunn
demning, vaioussampletrander gparations and sarplesnification al resuited inMeCd concantraions
ragngfran1to8pom

A ammay o theindantaneousMed reeding dataned with theMiran 1B arepresnted in Table 3. The
ambient levdsaround the Orgenic Prep Lab ranged from 1 to 35 pom. Severd spedificjoosresuted in
gantid dottemeqpoareto Med, particulaly dumping and nndng the sgoaratary fundsinthesnk
with acanopy and opaning therdfrigaratorsto gat sardes Thehighest levdsaf MeCl wareencountered
aoundthesampledoregerdrigaaas Thoerdrigaratorswhich contained only ssmplesdissalved inMeCl
in5004m beekaswith duminum fal onthetop, hed levdsof Medl ashigh as4000 ppomingdethe
refrigaraor (rdrigaator #C, sse Table 3). Refrigaaars# C-H dl had Me(l levdsgreder then 500 gom
inddethemwhenfir gpened up.

B. Othe Svenis

All ssmpesfor hexang, aodiong, and eyl ethear werelessthen thelimit of quentitation for theandyteswhich
was00B8mysarde Thetasksthat weremonitored for aostoneand hexaneinduded cdunn deening,
sample conoantrating, sample preparation, and didwashingwhichinduded en aodiorerinee Anareasample
plecad ontop of refrigarator #G wharemany samplesthet aredissalved in hexane and éher aresored, wiss
dolesthenthelimit of quentitetion. Thegpedficjoos monitared for eyl ether induded ether stripping, weste
chemicd adledion and dumping, and theramove of ether dssolved ssplesfrom arefrigeratar. Al these
smpeswerelessthenthelimit of detedtion (001 my/lsanpe)

A 20iter ar ssamplewas adllected in the chemicd Sorapge cahingt inthe Sanderds Prgp areatto ddlemine
what vadiledhamicdswere contributing to the odors naticed when the sorege cabing was gpened. This
samplewas andlyzed by ges dvometogrgohy/messpedramelry. Thereconsruded tatd ion drometogram
canbeseninHgure2 Theonly deedtalecomponanisfound weretraces of hexaneand tduene

C. NosadVeatildion Messranais

Soundlevdsmessramantstsken duing the sonffication of ssmplesinthe Sallsaread thelab ranged fran 78
to80dBA duing thisshart gparation. Themessuremaniswearetaken a heed leve & thehood sssh. Ganerd
ound levd messramentsweare dso teken around the mess pedromeer (MS) whareemployesshed
expressad] conoam about the naiselevdsfrom the veouum pumpsontheMSunits Naiselevdswereinthe
rangedt 70to 75 dBA inthisareaand weare highest diredtly under the goeskasfor thesound sygem

Veanilaion messuramatswaemadeon dl 9 hoodsinthe Soilsand Watar aress Thedr flowsinthehoods
werefary conggent fram hood to hood and averaged betwieen 150-200 feet par minute (fpm) whenthe



sehesweredosad to the half-way mark and 50-100 fpmwhen the ssshesweare gpened dl theway. When
fuly opened, thear flowstended to bein therange df 50-75 fpm &t thebattom and 75-100 & thettop of the
opaning. Atany gventime a leet onehdlf of thehoodshed the ssahesfully opened regardess of whether
therewaresampesinthehood or if any onewasworking & thehood.

Air flov messremantsa theexnaug exit on theflammeble solvert dorege cabinetsindicated therewas no ar
beingexnauged. Closr examingtion reveded thet the sreen & the exit was tatally blodked by lint and dust.

VII. DISCUSSON AND CONCLUSONS

Themgor eqpoaresinthelab oatered around thelarge vdume of methylenedilaride used to extract and
conoatraethesal andweter ssmples: A big contriboutor of ambient Medl levdswstheusedf duminumfal to
oover thetapsof thegpenmouthed beekers containing Med. Catsfull of thesesampleswould stinthelgbwhile
they wareprocessdl. Theduminumfal did nat sed wll for suchavddilesdvet ssMeQl. Soreged litardly
hundreds of these samplesinthe vaiousrefrigaratarsdso wesamgiar source of MeCl vgpars resultinginhigh
shart-tam exposreswheneve therefrigaraorsweare opaned.

Thevatilaiononthe CLLEswasnat vay dfedtivein adledion of MeQ vgparsfrom ddances of gregter then 10
inchesfrom thedat asdetemined by smoketests Thisaso contributed to Medl vgparsinthelab. Thesink
adaoat tothe CLLEshed acanopy hood whichweasnat efident nor goprgpriate. Thevgparsodlleded by the
cangpy wauld travd fromthegassvareinthe sink, pedt theemployessfaceandinio theexhald, thusexposing the
anpoyesstoageda deyee Thisisilludraed by the 33 pom expoared theemployee washing ssparatary
funndsinthissnk and by the peek levdsof up to 300 pom messred with the dired-resding indrumart.

Anather areaof concamwesthewegtednamica hending and gorage. The person conduding thisgperation
woudwear heavy rubber goves an garon, and afull-face arganic catridgeresairatar. Thebungsaof theS5-gdlon
doregedunstor theweste damicdshed dl bem left loose 0 thet the employee daing thewade dhemicd job
coud essly removethe bungswith thebulky rudber goves: Theseloosebungsresulted in salvert vpor
acoumuaionintrewegtedhamica soreroom snceit wesnat wl verted. Additiorelly, therewesnolocd exhalt
ventilaion on the drums o when weste solveant wias poured into the drum, the ssturated vgpar was diglaosd diredtly
intotheemployesshreathing zone Thisstugtion westhe causefar thehigh (286 pom) Med expoareduingan
abrevisted waste chemical odlledtion and dumping oparation.

Bxpoauresto aha sovatisinduding aocetone, hexane, and ehyl ether wearedl quitelow. No prademswere
identified with the hendling of thesedhamicds Also, no diazomehene wes detected during the edrification
proocsdure: The proosolresand precautions deve gped for hendling dazomethene gopeared to beauffident.

No naselevdswerefound above 80 dBA and those meeaured batwean 75 and 80 dBA werefor anly shart
paiodsdf time Thoseareas chedked induded around the sample snification in the Organic Prgp Leb and inthe
gengd GCMSaea



VIII.

RECOMMENDATIONS

1

Airtight containgsshould be usad for ssmplesingteed of fail covered opanmouthed begkes Thiswoud
hdp conan thevddile sovert vaparsfrom methylenedilaride, ethyl ether, and hexane

Asapat o the paiodic mantenence programin thelab, the soeas on theexnaud part intheflanmetle
silvert cabinetsshould berouindy desned.

Although thelaboratary hoods gperatewell when the ssshes are ket dosad to the helf-wiay leve, therewiasno
conggency ininsuning thet hood ssshesweare propaty plaosd. Employeesshould be condantly reminded,
throughtraining, of theimpartanceof kegaing thesedhesa thepraper postion. ThefirgHinesupavisor oud
havetheregponghility toinsurethet thisisdore

New venilaion desgnsshould besought for conird of vgparsaround the CLLES Thedd dat veartilaionwes
nat effedtive beyond about 10 indhesframthedat. Thenew cangpy dat desgnweswesnat vay dfedivedue
tothetubuencecauseby thehigh edhaudt rate of thear and praximity tothear aypdy dudsaontheadling. This
s/demisdowedeu of enargy inthet largevdumes of ar arebaing ednaugad inanindfidet sygem Mare
thought shauld begvento endosure (full or pattid) of the CLLEsand trying to vertilateasédler aeamore
effidently.

Thelocd exhag vartilation onthesnk next to the CLLEsnesdisto beredesgned. The.canopy hood designiis
nat effectiveand adudly incressesworker expoaure. A posshlegopraechwould betoendosethesnk onthe
Sdesand top and providing ednaug vertilion usngadat & thebedk of thesrk.

Employessshoud beindruded to kegp the bungstight on dl thewestednemicd doregedrums Vatilgionof
thewededorapeaeashoud dsobeimplemanted. Locd exhaust ventilaion should beingdled onthewadte
gorage drumsto reduced the digalaoed slvert vigpor during weste salvert pouing. NIOSH dossnat
recommend ar-punifying regaratarsfar usewith mehylene dilaride, only ar supplied resaretarsshoud be
usd.

NIOSH cosdasmehylenediarideto beapatentid humen caranogen. Asaudh, effartsshoud bemedeto
contrd exposuresto thelowest feesble conoantration.
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Table 1

ENVIRONMENTAL CRITERIA FOR SELECTED SUBSTANCES

SUBSTANCE 0SHA PEL NIOSH REL ACGIH TLV
Acetone 750 ppm NA 750 ppm
8-hr TWA 8-hr TWA
1,000 ppm 1,000 ppm
STEL STEL
Diazomethane 0.2 ppm NA 0.2 ppm
8-hr TWA 8-hr TWA
Ethyl ether 400 ppm RA 400 ppm
8-hr TWA 8-hr TWA
500 ppm 500 ppm
STEL STEL
Hexane 50 ppm NA 50 ppm
8-hr TWA 8-hr TWA
Methylene chloride 500 ppm Ca-LFC* 50 ppm
8- TWA 8-hr TWA
1000 ppm
STEL

Abbreviations and Key

TWA — Time-weighted average concentration
STEL - Short-term exposure limit; 15-minute TWA exposure

ppm - Parts of contaminant per million parts of air

NA -not applicable, NIOSH has no recommended exposure limit
*Ca-LFC - potential human carcinogen, reduce exposures to the lowest feasible
concentration



TABLE 2
SUMMARY OF PERSONAL AND AREA AIR SAMPLES FOR METHYLENE
CHLORIDE, ORGANIC PREPARATION LAB
ROCKY MOUNTAIN NATIONAL LABORATORY
DIVISION OF ENSECO, INC.
AUGUST 29-30,1989

Sample # Area (A) Date Sample Concentration Description of Activities

or Duration mg/m3 ppm or Location
Personal(P) _ (min) _

101 P 8-29-89 241 7.0 2.0 Sample prep, transfer of MeCl
from separatory funnels

102 P 8-29-89 293 5.4 1.6 Transferring sample from 250-ml
beakers, lead on steam bath

103 P 8-29-90 233 2.7 0.8 Sample concentrating

104 P 8-29-90 218 3.9 1.1 Sample sonification

105 P 8-29-90 218 4.5 1.3 Sample sonification

106 P 8-29-90 318 4.2 1.2 Sample concentrating

111 A 8-29-90 142 17.0 4.9 Above refrigerator #G in organic
lab storage

113 P 8-29-90 10 113 33 Washing separtory fumnels in
gink near CLLE

114 P 8-30-90 200 10 2.9 Column cleaning

119 P 8-30-90 210 30 R.5 Sample concentrating

121 P 8-30-90 234 4,2 1.2 Sample concentrating

127 P 8-30-90 198 6.8 2.0 Sample concentrating

132 P 8-30-90 115 9.8 2.8 Transferring 100 ml MeCl into
soll samples

134 A 8-30-90 199 11 3.1 On top of refrigerator #F in
organics lab storage

135 P 8-30-90 24 995 286 Collecting waste chemicals &

dumping into waste
chemical storage



Tahle 3
SUMMARY OF INSTANTANEOUS METHYLENE CHLORIDE
CONCENTRATIONS MEASURED BY MIRAN IB INFRARED ANALYZER
ROCKY MOUNTAIN ANALYTICAL LABORATORY
AUGUST 29-39, 1989

Location Concentration m

Throughout Organic Prep Lab - ambient 1-3.5

Near base of CLLEs, adjacent to sink 6-10
Two-inches above 500-ml1 beakers (with MeCl) on metal cart 25-250

Waste storage room, ambient 20-25
Emptying and rinsing separatory funnels in sink 100-300
Opening refrigerator #G, breathing zone level, 5-min average 100-125
Standard Prep area, ambient 2.5

Refrigerator Measurements*
Refrigerator #
18
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*Samples were collected by opening refrigerator and inserting Miran IB
probe in the middle of the space above the lowest shelf.



Figure 1

Floorplan for Rocky Mountain Analytical Laboratory

/-L"'"'ffr\ """ F""f’ﬁ'\""m

ORCANIC PREP LASS

8.300 S.F,

0RC—-1C mus:s LABS
£.700 §.

STORAGE
3,100 5F.

S

INORGANIC PREP LABS
2.000 5.F,

INQORCANIC ANALYSIS LAES
§.700 5.1,

Sl i’ R
NN ANEEN I
T T T L
(%)
o FIRE /
sou.sE wA g, | CONTROL —_—
FUTURE EXPANSION — zE
: ) : ) — | :
'Z.éi S cos [_
HAZARDOUS @ vz
MATERWLS SIOR[Z E I
1": 1™~ Tl | il | == :E
1 ) -
I Nedosll Sai
- - - - 1__:-
O T
1
" —
| I [l
] J ]
1 = )
' n N I ¥
couPUTER ROOM | '
[=¥ '
%2 . '
N34 '
CENERAL -—-#l
7 Q  ueck. OFFICES !
O— |"_ "| EQUIF =
" A M n o
[*]
21N . : 7 o,
'l E
= Xfao
MAINT. o 225 | rr-cPmus
= PREP o= .
<% = |
——f— . ? L1 . | ' . . l
t h ]
Sauee SOnS PREP \ WET LAB M CORPORATE 1
ARCHIVE | : OFFICES !
]
W —y —— " ] g
! EEEERRERERRED _[ | ROOM
P |—| | |_' g rpmpnap  Fomppryer rpm— u_.'.d._/-‘
k‘ _____ L ---_-u.._---.iL___-

Rocky Mountain Analytical Laboratory

A Division of INSECD, Incorporoted



Reconstructed Chromogram of GC/MS Analysis of

Air Sample from Chemical Storage Cabinet

Figure 2
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