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. LUMMARY

In Sgptembear 1987, the Nationdl Ingtitutefor Oocupetiond Sefety and Hedlth (NIOSH) reoaved areguest for a
hedlth hezard evdution from the Pack County Courthouse, Feirplay, Cdoredlo, to evdugteindoor ar quelity
compants Symptomsinduded hesdkedhes ringing intheears worsaning eyesight, and snuspradens

In Sgatember, 1987, aNIOSH investigator ingpected thefaality and colleded fivear samplesfor fameldehyde

Sourcesof emisson induded pressad wood produds usad in the fumiture and floars of the 7500 3 ft.,, 2-year dd
buildngwheresix peodeareampoyed inthegperation of two courtrooms

Fomddehydelevdsin the dffices and courtroom ranged fram 003 to 0.06 perts per million (ppm), withameen of
0.06 pom. NIOSH recommendsthet forme dehyde be hended asapotentid oooupetiondl cardnogen and thet
expoaure bereduosd to thelowest feesiblelevd. However, the Courthousefomea dehydelevdsarewithin therange
of typicd resdentid fameldehydeexposure: Thefadt thet fommeldehydeisfound in o many hame produdts
gpliances fumishings and condrudion metrids hesprompted severd agendesto st dandardsar guiddinesfor
resdentid fameldehydeexpoare The Amaican Soadly of Heting, Refrigerating, and Air Conditioning Enginesrs
(ASHRAE) hesrecommeanded, thet for comfart, exposuresto fomddehyde belimited to 0.1 pom. Thisguiddine
aso hesbean adopted by NASA, and the Fedard Govemmeantsof Caneda, West Gamany, and the United
Kingdom

After theinitid vist, it wasrecommended thet nontamoking employessbefumished with "no-smoking’ dfficesand thet
thefreshar supply for thefumeoesbe dravn from the cuts deiingtesd of thebesamant.

Inlate Sqtember 1987, the capetswere deenad and the entire Courthouse wes medeano smoking bullding'.
Ouddedar ventswere connedted to thefumeoesin early November 1987. The NIOSH investigetor conducted a
fdlowup vist on February 8, 1988, to assesstheamount of fresh ar supplied and didributed to the building during
vaying cooupancy condtions Messuramantsof caoon dioxide (CO,), temparaure, and rdaive humidity were
odleted throughout the building

CO, levdsin thehuilding ranged fram 250-400 ppm during the NIOSH vist. Indoar CO, leveslessthen 600 pgom
indicatethet an adequeteamount of fresh ar isbang supplied. Hovever, thear wasfound to betoo dry with rdlaive
humidity levdsranging from 14 to 18%. Rdaivehumidity lessthen 20%%isassodated with upper regaretary initetion
causd by drying of themuoous membranes

Based onthe datacdllected in thisinvestigation, it was conduded thet therewas no hezard dueto expoaLreto
famddenydea thetimed theNIOSH vist. Adeguateamountsof fresh ar werefound to besupdlied and

dtributed duing thefdlomup vist. Humidificaion wesrecommeandad

Kemwords SC 9211 (courts), famieldenyde, indoor ar qudlity, humidification.


adz1
Based on the data collected in this investigation, it was concluded that there was no hazard due to exposure to
formaldehyde at the time of the NIOSH visit. Adequate amounts of fresh air were found to be supplied and
distributed during the followup visit. Humidification was recommended.

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

On Sgptamber 11, 1987, the Nationdl Indtitutefor Oooupationd Sefety and Hedlth (NIOSH) recaved areguest for a
hedlth hezard evaugtion & the Pack County Courthouse, Fairplay, Calarado. Employess suomitted therequiest efter
Oevdoping symptomsof heededhes ringing intheears worsaning eyesight, and snuspradleams which they attributed
towarkinginthe Couthouse

On Sgptambea 21, 1987, aNIOSH investigetor conducted anlinitid vigt congsting of abullding ingpedionand
famadehydear samping. Famieldehydewas a.concem among someof theemployessbecausethey hed heard
rumorsthet ureafarmieldenydefoaminsulaion was used inthe building. Thecarpet hed dso been sugpedted of
emitting something and wasthoroughly feam-deaned about awesk befarethe NIOSH vist. Attheend of theinitid
auvey, it wasrecommended thet (1) employessbefumished with no-amoking dffices; (2) thefresh air supply for the
fumecesbe drawn direly from the cutsdeingteed of thebesament, and (3) the building behumidified

After recommendations (1) and (2) wereimplemented, afdlowup udy was conducted on Februery 8, 1983, to
evdugtetrebuldngsfreshar sy, ar ddribuionand rdaivehumidity levds At thet imeparsord intaviews
indicated thet most employessthought thet theair quiity hed greatly improved, but gpiniansweredivided onwhether
it wasthe capa-deaning ar theno-smoking pdlicy thet wesmeinly reqponsbefor theimprovamat. Remaining
s/mptomsinduded oocesond heedachesamong two of the Sx employess d<o, thereweas noseimitation among three
employesswhichthey atribuied todry ar.

BACKGROUND

Sx peodewark inthe 22year dd building of typical modam resdentid-type condrudion. Thedfficesand
coutrcomsarelocated onasngelevd coveing gopraximatdy 7500 suarefedt and thareisafull besamant for the
doreged recordsand bulldng/grounds mainenence mdterids: Thefloorsand much of the dfficefumitureare mede of
partide board and the building isinsulated with OwengComing Fink Fberglass®. Sx Leox RUss* gesfumeossare
located inthebesamant. Four of them hedt the ypdtairsand two heet thebesamant. Thareisno codling sydemadueto
thetemparaesumme dimategiven Fairplay's 10,000 feet devation above saalevd. Thewindowscan beopened
for vertilaion duingwamwedthe.

METHODS

On Sgptember 21, 1987, aNIOSH invedtigetor ingoected thefedlity. No dovioussources of contaminentswere
noted exogat the possihility of forma dehyde emissonsfrom pressed wood produds: Fvedr samplesweare collected
inmidget impingerscontaning 1% sodum hisulfitea aflow rated aneliter pa minutefar gbout twohours The
sampleswaeandyzed for forma dehyde by vishle soectrosoopy ancording to NIOSH Method 3500.

OnFaruary 8, 1983, afdlomup vist wes condudied to evduate the amount of fresh air supplied to the building during
vaying cooupency whileboth courtroomswarein sssson. Hiteen carbon diaxide (CO,) messrematsusing
short-tam colarimeric detector tubeswere adllected during theday. Temperatureand rdative humidity
messramaniswere cdlleted with aBendix* Psydhron Modd 566.
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V.

EVALUATION CRITERIA

A. BuldngRdated llinessEpisdes

Bulldng-rdatedillness goisodes have bean reported morefreguiently in recant years asbuildings heve been
medemaredr-tight in order to consave enargy and to reducear conditioning expansss: Contaminanisimey be
presat inmekeupar or may beintroduced fromindoor adtivities fumishings bulldng metaids sufece
ooatings and ar hending syfemsand tresiment componants: Symptoms diten reparted areeye, nosg, and
throet imitation, heededhe, fatigue, and Snus congestion. Oacasiorelly, Upper regairatary initation and skinraghes
aeregported. 1N some cases; the cause of the symptoms hesbeen astribed to an airbome contaminant, such s
fameldenyde, toloenoo smoke, or indulation partides but mogt commonly asngle cause cannat be pinpainted.

Imbelancear melfundion of thear conditioning sysemiscommonly identified, and intheaosence of ather
theoriesof causation, illnessesare uaLly atribouiied to inedequete ventilation, hegtingfoodling, or humidification.

Fresh Air Suoly?

Cabondioxide (CO,) isanommd cordlituent of exhdled breeth and, if monitored, canbeusad asa
sreming tedmigueto evduatewhnether adequete quantities of fresh outdoar air arebeing introduced into
abuildng orwork area. Theoutdoor, ambient concentration of CO, isuaLely 250-350 pom. UsLdly
the CO, levd ishigher inddethen autsde, evenin buildngswith few complants If indoar GO,
conoatrationsare morethen 1000 pom (3 to 4 timesthe autsdelevd), thisfrequently indicatesa
prablem of inedeguete ventilation resLiting in complants such asheededhes faigue and eye and throat
imtation. TheCO, concantrationitsdf isnat reporsblefor thecomplants Hovever, ahigh
concantration of GO, indicatesthet ather contaminentsin the building dso may beincreesad which resuit
inoooupent complants If GO, concantraionsare meaintained be ow 600 ppom, with comfartable

and humidity levels complainsrefaadetoar quelity shoud beminimél. If GO, levdsae
grester then 1000 ppm, widespreed complaints miay ooour and thus 1000 ppm should beused asan
uppe limit guiddine Thisdoesnat meenthet if thisleve isexaesded thelhuilding ishezardous ar Should
beevaouated, but rather thislevd should beaguiddinethat hdpsmeximize comfart for dl cooupents
Leveshawean 600 ppm and 1000 ppm arelessdealy intapreted.

Humidity
Exaessvdy dry ar isacommon prademinhaent to meny indoor evirommeantsduning the hegting

s Rdative humidity levelsbdow 20 peraant are assodaied with inareesed drying of themuoous
mambranesreauiting in sore, blesding noses?

B. Toxodogcd
Fomddehyde

Formddehydeand ather ddehydes may be rdeased from foam pladtics cabonless peper, patide
board, plywood, and textilefabrics Formadehydeisaninitant to theeyes noss, mouth, and thrcet.
Thee canooour & conoantrationsaslow as 0.1 pom. Formaldehyde vigpor hesbeen found
tocauearaefomof nesd canoer inras Theseresuitshave prompted NIOSH to recommend thet
farme dehyde be hended as apatentid cooupationd cardnogen. NIOSH recommendsthat workplaoe
expoaresherecuioad to thelowest fessblelimit®
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VI.

Thefat thet fomealdehydeisfound in o meny home produdts gopliances fumisings and
condrudion metarids hesprompted severd agendesto sst sandards or guiddlinesfor resdentid
fomedehydeexpoare (ASHRAE) hasrecommended, besed on persond comfart, thet exposLreto
fomddehydebelimited to 0.1 ppm. Thisguiddine hesao bean adopted by NASA, and the Federd
govanmatsal Canedg, West Gammary, and the United Kingdom,

Tadel smmaizesdaafrom many dudiesdf fomddaydelevdsin homesindffeat patsaf the
United Sates Caneda, and the United Kingdom. Mahilehomes dueto thelargeamount of pressd
wood produdsin ther condrudion, hevethe highest formel dehyde conoantrations: A meendf 04 pom
hesbean found in moet of the dudies condudted inmaokilehomes: Mot ather typesof homeshave
avaagefomddenydelevdslessthen 0.1 ppm. Thedde (>15 years) conventiond homeshaveamean
fameadehydelevd of 0.03 pom and they rgoresant thedass of dwellingswith thelowest levdsof

fommadehyce?®

RESUL TSAND DISCUSSON

Fomdodhyde

On Sgatember 21, 1987, foma dehydelevd sin the offices and courtroom ranged from 0.03 to 0.06 ppmwith
amen o 005 pom (Tablell). Thebesamant hed 002 ppom formddehydeinthear.

The Couthousefamedenydelevds are comparadeto thosefound in conventiondl homes(Tadlel) andwere
withinthe ASHRAE dandard ontheday of theNIOSH vist. However, modt dudieson theeffect of sessondl
vaidionson resdantid formedehyde equoaLreindicatethet amganty of convertiond homeswill havea
fameldehyde conoaniration exceeding 0.1 pom an onear maredays of theyear. Thehighest levdsuadly
ooour duing the hattest, mogt humid days of summer?

Fresh Air Supdy

Ontheday of thefdlomup aurvey in Feruary 1988, CO, levdsweare about 250 pom thraughout the buillding
while seven cooupentswere presant in the maming before courthouse petronsbegen arriving. CO, leds
resched amaximum of 400 ppm a 9:30 amwhen tharewere 29 cooupants; then dedined to 300 pomwhile
thereweare 20 or less cooupents before pesking again a 400 ppm a 1:30 pmwhen therewere 36 oocoupants
Theoutdoor CO, concentration was 200 ppm. Indoar CO, levelslessthen 600 ppmindicatethet an
adegueteamount o freshar isbaing supplied

Incressing theamount of fresh ar wes nat the anly reeson for connedting thefumece ar intskesto theauiside
Adudly, themoremoderady tempared and reesonebly fredi” ar fram thebesament mey havebem adleto
provide adeouiete ventilation to the uptars if it werenat for those coces answhen employess could detect
odorous maintenence or deaning adtivities ar the sarting and parking of snow plowsinthebesamant.
Therefore, the outdoor-air intakeswere connected in early November 1987.
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VII.

Duing thefdloavup survey, it wesundear how much of the Courthousesfresh air wes adudlly supplied by the
fumeces Someousdear wasdsointroouced during thefrequent gpening and dosing of thefront doors
Also, acongderableamount of wind could befet coming through theloosdly fitted reer doors Regardessof
thesources plenty of fresh ar wesfound to be supplied to the offices during the NIOSH visit

Air Didribuion

Maod of thewark aressin the Courthouse arelocated infarly large gpen aresswith ety of hesting regdars
and no patitionstoimpadedr ddribuion. Uniform GO, levdsamong thework aressdsoindicated thet thear
waswl digributed,

Officetamparauresvaied widdy (68° - 78°F) during the NIOSH vist but werenat consdered to berdated
toar ddribution. Vaiaionsweredtributed to thesdlar hesting of southward officesand the different sdingson
eech of thefour updarsthemodatswhich anployessarefresto adud to their comfart.

Good ar ddribution, infad, istheresson thet the entire Courthouse hed to be mede a " no-amoking buillding
ingteed of designating individud no-smokingwaork arees: Someenployessdamed thet they could “indantly
Odet” theodor of alighted dgaretteanywhereinthebullding,

Humidity

Therdaivehumidty ranged from 1410 18% duing theNIOSH vist. A Nathen Humidifier onegdlonadd
water "mig vgpariza™ wesbang ussdinthelarger dfficeareawharetireeenployessaelocaed Honveve,
thisunit wesdesgned to humidify much sveler aress (eg badrooms) and wasnat heving much effet onthe
excessvdy dry arinthe Courthouse Rdaive humidity levsbdow 2096 cause disoomfart assoaiated with
dryingd themuocousmembranes

RECOMMENDATION

Increesing therdaive humidity to about 40% would hdp dleviste upper regairatory imitation caused by dry ar duing
theheting sseaon’

However, umidifiersshould nat beussd inesscareisteken to enauretret they arekept deen. Othawise the
gowth of vaiousmads fung, and bedeiacen caue hey fever likesmptomsinsanstized (“dlagc’) indvidlds
Rardy, amaore saiousreouning resairatary condition caled hyparsandtivity pneumonitisar "humidifier lung' cen
devdop.
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X.

DISTRIBUTION AND AVAILABILITY

Copiesdf thisrgpart are curently avalable upon reguest from NIOSH, Divison of Sandards Devdgpmant ad
Tedhndagy Trande, Rublication Dissamination Sedtion, 4676 CaumbiaParkway, Gindnneti, Ohio 45226, After 0
days thergpart will beavalablethrough theNeationdl Tedmica Informietion Savice (NTIS), Port Royd Roed,
Syindfidd, Virgna22161. Infommetion regardingitsavailality through NTIS can be datained from NIOSH
Rublications Officea the Gindnnati address Copiesdf thisrgpart havebeensat to:

Park County Courthouse

U.S Dat. of Labor/OSHA - Region VI

NIOSH - Dawve Regon

Cdlorado Sae Hedth Dt

Pak County Hedlth Department

For the purpose of informing affected employess aopies of thisrepart Sl bepoded by theempoyerina
prominant place accessbleto theemployessfor aperiod of 30 cdender days

grhwON P
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Tdel*
Reported Levdsaf Fomeldehydein thelndoor Air Classss of
Rivate Resdences
No. of
Typed Resdae Resdenoss
U.S homeswithout 11
ueafomddehydefoeminaiaion (UFA)
U.S homeswith UFA (complaint 636
and nonoomplar)
U.S Maailehomes 431
Canedian houseswithout UFH 33
Canedian houseswith UFH 1850
U.S houssswithout UFH ad 17
without pertide boerd
U.S houseswithout UFH and 600
without pertide boerd Suifloors
U.S maalehomes svad hundred
UK. buildngswithout UFH 50
UK. buildngswith UFA 128
U.S houssswithout UFH 42
U.S houssswithout UFH 31
U.S houssswith UFH -
Mahilehomes(Minnesata 100
complans
Mahlehomes(Wisoonsn -
complans
Mdalehomes(Wisoorsin) 65

Fomddehyde(pom)
Rage Meen
001-01 003
001-34 012
001-35 038
(3%>0.1ppm) 0036
(1096>0.1ppm) 0054
- 0025
- 0050
012
<0.03->0.3 047
(3%>01ppm)
001->1 0093
(7%>0.1ppm)
003017 006
- 007
- 006
030 04
002-4.2 09
<0.10-368 047
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Tddel*
(continued)
Reported Levdsaf Fomeldehydein thelndoor Air Classss of
Rivate Resdances
No. of
Typed Resdace Reddances
Mabilehomes (Waghington -
U.S Madalehomes
Never cooupied 260
Older occupied
Eagt Teness=homes 40
Age(0-5years 18
Age5-15years 11
Age>15years 11
Conventiord Cdifomig
Cdorado, and S Dakatahomes 64
Spsddized housng 52

Fomeldehyde (ppm)
Range Mean
0177 01-044 complaint)
- 086
025

<002-04 006

- 008

- 004

- 003
002011 005
00303 01

*GanmegeRB., Havthome A R. "Curat Sausof Messuramant Tedhnigues and conoantration of Formeldehydein
Reddences” Turaski V. Fomddahyde ardytical demidtry and taxiadlagy. Pege125. "Devdoped fromasymposum

goosored by the Dividon of Ervironmenta Chamidry & the 187th Medting of the Amaican Chamicd Soadly, S Laus

Miszoui, April 8-13, 1984
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Location

DA'sdffice

Saion2

Court Reparter's Office
Courtroom

Tadell
FomdddydeAir Levds
Park County Courthouse

Farplay, Cdorado

HETA 87-407
September 21, 1987

Sarding Time

830a-1007a
83la-1007a

833a-10.08a
834a-100%
835a-10:10a

Conoantration (ppm)

004
003
005
0.06
002



