
This Health Hazard Evaluation (HHE) report and any recommendations made herein are for the specific facility evaluated and may not be universally 
applicable.  Any recommendations made are not to be considered as final statements of NIOSH policy or of any agency or individual involved.   
Additional HHE reports are available at http://www.cdc.gov/niosh/hhe/reports 

 

This Health Hazard Evaluation (HHE) report and any recommendations made herein are for the specific facility evaluated and may not be universally 
applicable.  Any recommendations made are not to be considered as final statements of NIOSH policy or of any agency or individual involved.  
Additional HHE reports are available at http://www.cdc.gov/niosh/hhe/reports 

 

This Health Hazard Evaluation (HHE) report and any recommendations made herein are for the specific facility evaluated and may not be universally 
applicable.  Any recommendations made are not to be considered as final statements of NIOSH policy or of any agency or individual involved.  
Additional HHE reports are available at http://www.cdc.gov/niosh/hhe/reports 

 

This Health Hazard Evaluation (HHE) report and any recommendations made herein are for the specific facility evaluated and may not be universally 
applicable.  Any recommendations made are not to be considered as final statements of NIOSH policy or of any agency or individual involved.  

 

This Health Hazard Evaluation (HHE) report and any recommendations made herein are for the specific facility evaluated and may not be universally 
applicable.  Any recommendations made are not to be considered as final statements of NIOSH policy or of any agency or individual involved.  
Additional HHE reports are available at http://www.cdc.gov/niosh/hhe/reports 

 

applicable.  Any recommendations made are not to be considered as final statements of NIOSH policy or of any agency or individual involved.  
Additional HHE reports are available at http://www.cdc.gov/niosh/hhe/reports 

 

CDC 
IIOSH HEALTH HAZARD EVALUATION REPORT 

HETA 99-0068-2784 
United States Postal Service 

Mail Processing and Distribution Center 
Orlando, Florida 

Dan Hewett, MS, CIH 
Tina Gomberg, MS 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service 

Centers for Disease Control and Prevention 
National Institute for Occupational Safety and Health 

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


r 
J , .. 

' 



RespiratoryDiseaseHazardEvaluationsandTechnicalAssistanceProgram(RDHETAP)oftheNational 
· for Occupational Safety and Health (NIOSH) conducts field investigatioos of possible health b82.ards 

the workplace. These investigations are conducted under the authority of Section 20(aX6) of the 
upational Safety and Health {OSHA) Act of 1970, 29 U.S.C. 669(aX6) which authom.es the Secretary 

fHealth and Human Services, following a written request from any employer or authorized representative 
f employees, to determine whether any substance normally found intheplaceof employmenthas potentially 

· c effects in such concentrations as used or found. 

The RDHET AP also provides, upon request, technical and consultative assistance to Federal, State, and local 
agencies; labor; industry; and other groups or individuals to control occupational health ha7.8rds and to 
prevent related trauma and disease. Mention of company names or products does not constitute endorsement 

NIOSH. . 

This report was prepared by of Dan Hewett, MS, cm and Tina Gomberg, MS, of the Respiratory Disease 
Hazard Evaluations and Technical Assistance Program, Field Studies Branch, Division of Respiratory 
Disease Studies (FSB, DRDS). Field assistance was provided by Jo Stemple and Marty Pflock {FSB). 

- Analytical support was provided by Thomas Jefferson {FSB). Desktop publishing was performed by Terry 
Rooney. 

Copies of this report have been sent to employee and management representatives at and the OSHA Regional 
Office. This report is not copyrighted and may be freely reproduced. Single copies of this report will be 

.. available for a period of three years from the date of this report. To expedite your request, include a self­
addressed mailing label along with your written request to: 

NIOSH Publications Office 
4676 Columbia Parkway 
Cincinnati, Ohio 45226 

800-356-4674 

After this time, copies may be purchased fi:om the National Technical Information Service {NTIS) at 
5825 Port Royal Road, Springfield, Virginia 22161. Information regarding die NTIS stock number may be 
obtained fi:om the NIOSH Publications Office at the Cincinnati address. 

For the purpose of lnfonnlng affected employees, copies of this report shall be 
posted by the employer in a prominent place accessible to the employees for a 
period of 30 calendar days. · · 
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Health Hanni Evaluation Report 99-0068-2184 
United States Postal Service 

Orlando, Florida 
February 2000 

·nan Hewett. MS. cm 
11na Gomberg, MS 

In January 1999,theNationallnstituteforOccupationalSafetyandHealth(NIOSH)m:eivedahealthbazaid 
evaluation (HHE) request &om employees of the United States Postal Service, Orlando to conduct an HHE 
at the Orlando Mail Processing and Distribution Center(OMPOC), Orlando, Florida. Employees requested 
an evaluation of worker exposure to paper dust, exhaust &om trucks, and low oxygen levels, and an 
evaluation of the heating. ventilating. and air conditioning (HV AC) systems. The primary process / task 

. associated with the paper dust exposures is machine mail sorting and the cleaning of machines by blowing 
paper dust &om the machines (termed "blowout;. In the request, the employees listed concerns regarding 
inhalation exposures and the indoor environment resulting in dry throat/eyes/nose, migraines. sinus 
headaches, asthma, bronchitis, and pneumonia. 

OnMarch 16-18, 1999,NIOSHinvestigatorspeifocmedawalktbrougbsurveyoftheworbitelmdmetwith 
an employee representative to discuss health issues related to worker exposure to paper dust, exhaust, and 
other concerns. Mail sorting machinery and HV AC systems .were inspected, and records &om the 
~pational safety and health program and &om human l'esources were reviewed. Investigators performed 
quantitative area air sampling to determine inhalable dust concentrations, particle sm: distnbutions, and mite 
antigen concentrations. Of approximately l 093 manual clerks, small parcel and bundle sorters, flat sorting 
machine (FSM) clerics, optical character reader/ bar code sorter (OCR/BCS) clerics, and mailbandlers, eight 
workers chose to participate in worker interviews with a NIOSH nurse and complete a questionnaire. The 
questionnaire was designed to elicit information about work history, and current upper and lower respiratory 
symptoms, systemic symptoms, work-relatedness of symptoms, smoking history, and past illnesses. 

A total of2 l area airborne particle size-selective samples and 30 area airborne inhalable particulate samples 
were collected and analyzed to cbaracterm: dust concentrations and particle sm: distnbutions. Six area 
airborne particulate samples were collected and analyzed for mite antigen. 

The exposure limit recommended by the American Conference of Governmental Industrial Hygienists 
(ACGIH) for inhalable particulates not otherwise classified (PNOC) was not exceeded 

Engineering controls observed at the loading dock were considered effective in addressing the issue of 
exposure to vehicle exhaust. No oxygen-depleting conditions were observed at the plant, and symptoms of 
oxygen depletion were not evident. Overall, the HV AC systems were in good mechanical condition. In 
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tenns of assessing ventilation, there are no minimum outdoor air flow guidelines specifically for the light 
industrial environment. 

On the basis of enviroomeotal da1a.and infonnation gathered ftom employee imerviews, NIOSH investigators . 
not find clear evidence 1hat employee symptoms were caused by exposure to mite antigen or paper dust 
. resuhs of the euviromnental dust sampling helped to characterize the conceotration of dust and size distn1Jution 
of dust in the plant and office enviromneot but cannot address the health a,ncems with certainfy. 

The published literature on paper dust provides little, if any, guidance on the likelyeflects of post office paper dust 
since: 1) 1he exposures occurred in paper-making plants where the nature of the exposure was likely to be 
different to that in mail handling facilities, and 2) the dust levels in paper-making plants were considerably hi 
than seen in Ibis facility. 

From 1his and other~ evaluations of postal fac~ we conclude that paper dust blowout involves relative 
short-tam, elevated particulate concentrations in the mas immediately surmunding blowout. Mom of 
particulate settles quickly and is in the inhalable range (less 1ban 100 microm in aerodynamic diameter). BIOW1XIUI 
aerosolizescontaminantstbatotherwisewould not be inhaled, includingpaperdustcontainingchemicalsassociated 
with paper manufacturing or recycling. microbiological components of the dust, and perhaps rubber sheared 
machine belts. If performed carelessly, blowout can aerosolizefloorduslS and paper dust Conclusions remmlilllRII 
the link between dust exposures and health effects are limited since the dust is a mixed dust and not simply paperll 
dust Given that most of the mass of particulate aerosolized due to blowout will likely deposit in the uPllerll 
respiratory tract (URT), aggravation of symptoms in this area would be plausible due to exposure to blowout dust. 
The ~ questionnaire data suggests work-relatedness, and the association of symptoms with blowclUIII 
suggestsaerosolized particulate as an etiologic factor. Symptomsappearto be mostly irritative in nature, withsom 
workers experiencing relief from symptoms after leaving the wortc place. Allergy, or the increased susceptibir 
to irritants that is often msociated with al , can be a · • factor for individuals. 

Keywords: SIC 7331 (Mailing service), Paper Dust, HV AC, Mail Handling, Mail Processing. Mail Sorting. Bulk 
Dust, Particle Sm; Dust Mite, lnhalable Dust, PNOR, PNOC 
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On January 7, 1999 the Natiooal Institute for 
Oa:upational Sati::ty and Health (NIOSH)received a 
request for a health bmrd evaluation (HHE) from 
;;.;.ployees at the United S1ates Postal Service, 
Orlando Mail Processing and .Distribution Center 
(OMPDC), Orlando, Florida(haeafter tefened to as 
the "plant"). The plant n,ceives, sorts, and pepates 
mail for delivay. 

The request !isled advetse health effi:cls which 
included city throat/eyes/nose, migraines, sinus 
beadames, asthma, broncbitis,and pnemnooia. High 
paper dust c:oncentratioos; exhaust fumes from 
trucks; inadequale beating. verrtilating, and air 
conditioning (HV AC); and low oxygen levels were 
listed as filctots in the work environment believed to 
contribute to health bawds. It was Slated that about 
700 workets are possibly exposed, including mail 
piocesson, mailbandlets, and cletks. The primmy 
process / task GSOCiated with the paper dust 
exposures is machine mail sorting and the cleaning 
of machines by blowing paper dust from the 
machines. 

In iesponse to this .equest, NIOSH investigators 
(industrial hygienist, nurse, engineer, and 
technician) perf0m1ed a walkthrough survey on 
March 16 - 18, 1999. Mail sorting machineiy and 
HV AC systems were inspected, andreconls from the 
occupational safety and health program and from 
human n:soun:es were reviewed. Interviews were 
conducted among employees who wished to be 
interviewed. Quantitative area air sampling was 
performed to determine inbalable dust 
concentrations, particle size distributions, and mite 
antigen concentrations. 

The pwpose of this n:port is to provide observations 
from the site visit, report the results of the 
environmental and medical assessment, and offer 
conclusions and ICCOlllmendations based on 
observations, worker interviews, and measun:ment 
results. Some of the recommendations are drawn 
from our expetience in addn:ssing similar HHE 

Hea/lh Hazllll1 EWJ/ualfon Repott No. ~2784 

requests at plants in Omaha, Nebraska and Tampa, 
Florida. This is the final n:portofthis NIOSH safety 
and health evaluation. 

The plant is located in an industrial J1111k near the 
Otiando IntemationalAitport, Orlando, Florida. The 
building is a single slDiy Slee! fiame and c:oncme 
struc1ute COffilrucred in 1980. The building contains 
loading docks, mail sorting machinery, 
administrative offices, a post office, and conveyors 
forbanspottingpacbgesandtraysfilled with leUers. 
The plant n,ceives, sorts, and ships packages and 
leUers. The plant is a latge, open bay with a 2S foot 
ceiling and is designed for mail processing. The 
plant and office floor plan is shown in Figute I. The 
plant floor contains a cafeleria, iesbOOlnS, 

maintenance areas, offices, ceiling-suspended 
conveyon, and HV AC ducts and diffusers. 
MemminesaboutlSfeetabovetheplantfloorhouse 
several HV AC systems tbatverrtilatethe plant floor. 

The plant has approximately 1093 workets 
throughout three work shifts 1efeued to as Tour 1 
(363 workets), 11 :00 p.m. - 7:00 a.m.; Tour 2 (271 
wotlcers), 7:00 a.m. - 3:00 p.m.; and Tour 3 (459 
wotlcers),3:00p.m.-11:00p.m. Theplantprimarily 
employs mailbandlers, mail processing machine 
operatots, parcel post distnlJutots, express mail 
service cletks, air mail records processors, 
distnl>ution cletks, optical character teaderlbar code 
sorter (OCR/BCS) opetatots, mail processors, flat 
sorting machine (FSM) operators, and maintenance 
WOtkets. Major categ0ties of workers and the 
number in each group (all toUIS) are as follows: 
manual cletks (482), small pan:el and bundle SOttas 
(40), FSM clctks(l66), OCR/BCS cletks (141), and 
mailhandlets (264). 

The larger HV AC system air bandlets are single­
mne, oonslant vohtme heating and cooling-coil 
equipped units. Outdoor and n:tum air is filtered by 
roll-type filter.. or ftamed filter.I composed of spun 
synthetic material of relatively low efficiency (about 
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30% effi;inicy, dust spot 1lcsting method). 
Maioreoance woda:rs have annual and semi-annual 
maintenance schedules fur HVAC syslrms and 
cbillers.. 

Mainb:nance wmta"S clean readers and· sorters to 
keep paper dust from. inhibiting 1he tiow of mail 
through 1he machines and dean paper dust from 

. optic:stopn:vmtmalfunc:tioos. Maiotenaoceworkis 
aindnc:ffll during all tours; however, IDll5t 
maiotenaoce is peaf.xmed m Tour 2 (7:00 a.m. to 
3:30 p.m.) when Iowa- mail volume allows gmda" 
acc:ess ID mail sorlaS / readeas fur routine cleaning 
Scll1er and iader deaning (hereafla ref cued ID as 
"blowout") procedun:s n:quin, woda:rs 1D open 
machine panels and vacuum as many inmrior and 
extaior surfaces as p<IS.ffl>le before re..asing 1he 
flow of1he vacuum c:leaner 1D use 1he blown air 1D 
push paper dust out of1he machines. Blowouts last 
about 20 minules and me generally scheduled once 
every 24 hours of machine opeaation. Accooling to 
maiole11a10, peasoouel, CXllllpffllSed air is used fur 
blowouts ma limited basis since it can be harmful ID 
machine bearings. Compressed air is used at a 
maximmn of30 pomids per square inch (psi) or less 
to pn:vmt skin injwy from 1he ausb:eanL 
Mainb:nance woda:rs perform either full machine 
blowout or a partial blowout, which is primarily used 
ifit is nee 1y 1D lreep 1he machine optics dean in­
between full blowouts. Workers peaf.xming 
blowouts wear goggles and a filtering facepiec:e 
1espuatur. 

Some particulate is a,llec:ted by air filtration uoits 
intended fur dust aiotrol These small stand-alone 
uoits are equipped wi1h loweffic:iencyroll-type tilter 
media. A few of these uoits are suspeuded from 1he 
ceiling. 

Environmental 
Inspections were carried out in 1he loading dock 1D 
determine the probabilily that outdoor air fiom the 

' t 
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loading dock would mix wi1h 1heconditiooed indoor 1· 

air of 1he plant. Tnspectiom were .liade ID find a 
plausible amse fur deaeased oxygai'leYels. ' 

Since mill: antigen bad bem a clom.,mem of 
airborne dust at a similar~ in T"8PB, Florida, 
mill: antigaJ mmlysisof dust samples Ill 1he Orlando 
plantwasofiulaest. TbesympCDmsmsocialtdwith l 
mill: antigaJ include nasal and ocular m:hing, 
rhinonbea, S11C€t i1~ m11 ess ofbn:alh, wbrezing, 
and productive~ Mile antigaJ exposum was I 

exploredasacausefurcatainheallh eff'edsrquled 
in 1he Orlando plant, including sinus Jn,larhes and 
aslbma I 

Particulate ~pies were a>llec:led to determine if 
dust conceollatioos oo 1he plant floor~ ete-.aled 
ampared to particulate in the office area of 1he 
plant. Particle m-selective sampling was 
peaf.xmed since 1he fi:action of iobaled aerosol 
deposilingindiffcreutregionsofthe1espilaluly1ract 
can be used to help assess 1he se.aity of exposun:. 
Thequanlityofparticlesdepositinginc:ialainregions 
of lhe iespiraluly 1ract may help expbrln why heallh 
effix:ls an, largely cooai11laled where a majority of 
particle deposition occms. Typically, particles an, 
"inhalable" if they deposit anywhere in 1he 

. iespiralulytracttiom the nasal passagesto1he lowest 
(deepest) hmg (the "pulmonmy" region). The 
"lboracic:" fi:action (about 10 micrometers or less in · 
aerodynamic diameter) deposit below 1he nose and 
mouth, in the Iowa- region oonsisting1mainly of the 
1Jacbea and ainduding bronchl .,cl bronchioles. 
The"lespu-able"fi:actionan,tbosep&rtic:lesa>llec:led 
in 1he lowest ~ particles not c:apbmld in 1he 
nose, mouth, or thoracic: region. 

In addition, air bandlers were io51...-.ted to delenoine 
if outdoor air was entering 1he veotiJatioo syslrms 
and to assess iflhe syslrms might bedispeasingsome 
a,ntaminant originating in some put of 1he plant or 
wi1hin the air bandlers lhemselves. 

Partic:u1ate and mill: antigen samples~ a,lleded. 
from nine loc:atioos in 1he plant (see~ I - 9, 

· Figure l)and one location in lheoffic:earea(location 
I 0, Figure I). Sampling Slations wen: near and &r 

Heall/J Hazad &aluaoon Repa,f f>- 9IUIOIJ8..Z784 . 
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:umblowoutoperations. Samplingcxx:urredduring 
lowout. Blowoulsoccurprimarily in locations I, 2, 
, S, and 8 (see Figure l). 

>n March 17, 1999, NIOSH investigators reviewed 
IVAC maintenance n:c:ords and inspected IS 
IV AC systems which service the plant and offices. 
ibe inspections coosisled of a brief visual 
issessment of filter seating. linkages, dampers and 
llltualors, dust and insect accumulation, condensate 
lrainage, mold or slime co11taminatioo, chemical 
,romge within air handler rooms, and outdoor air 
ntake positions and screening. 

Jo March 17 - 18, 1999, NIOSH investigators 
1C1f01med qmntitative mea air sampling in the plant 
md office meas to assess the particle si7.e 
:lislnl>ution and inbalable dust concentratioos. An:a 
particle si7.e distnllution samples and inbalable dust 
mnples wae collected fur approximately 7 5 hours. 
Particle sizing was petfonned by 8-stage Anderson 
~le 298 im1-- t, MS with impaction gn:asecoated 
Myim- subsbates at a cahlnted flow rate of 2.0 
liters per minute (Umin). Tobalable dust samples 
were collected by IOMsamplersatacahlnted flow 
rate of 2.0 Umin. 

From March 16 to 18, 1999, mea airborne dust 
samples wae collected fur mile antigen analysis: 
five fiom the plant (locations 2, 4, S, 6, and 8, Figwe 
I) and one fiom the office mea (location 10, Figure 
I). In order to collect sufficient dust mass, dust was 
collected continuously fur approximately 60 hows 
with Opell face cassettes onto 37 nullimeter (mm) 
polyvinylchloride(PVC)0.45 miaomem (µm)pore 
size filters !lUacbed to air pumps calibrated at 30 
Umin. Dust samples wae analyzed by enzyme 
immunoassay for the mite antigens 
Dermataphagokles pteronyssinus (Der p I) and 
Dermataphagokles farinoe (Der fl). 

Medical 

NIOSH n:sean:bers conduded in1l:rviews with 
individuals who had felt they had experienced 
respiratory symptoms in the worlcplace. Interviews 
were facilitated by plant-wide announcements, and 

by union ,ep,mtatives who helped identify 
workers with respiratory complaints. Workers who 
wae · interviewed completed a questionnaire 
regarding lheir experience . wi1h respirato.y 
symptoms associated with dust exposure. . In 
addition to interviews, entries into the plant medical 
unit annual logs fiom 1994-1999 were reviewed. 

See Appendix 1 for Evaluation Criteria. 

Environmental 

The following are the results of obsemitions and 
environmental measurements Chat wae made in an 
effort to determine the potential fur the plant to 
cause adverse health effects listed by the requesters. 
The requesters listed insufficient ventilation, high 
airborne paper dust concentrations, truck exhaust, 
and low oxygen levelsasenviromnental deficiencies. 

Truck Exhaust 

F.ngineering controls observed at the loading dock 
are likely to prevent exhaust fiom entering the 
indoor plant airspace. The controls include air 
curtains in the loading bay and a double set of 
automatically closing garage-type doors 1hat seal the 
loading dock fiom the plant. These controls were 
fimctional at the time of the walkthrough survey. As 
long as 1hese controls are functional, it is unlikely 
1hat significant exposmes fiom vehicle exhaust will 
occur in the plant fiom the Ioaamg dock. As an 
added precaution, ca.boo monoxide (CO) sensors 
were installed next to the bay doors to help alert staff 
to lwardous concentrations of CO. In addition, 
truckers are required to shutoff engines after backing 
to the dock. These controls were considered 
effective in addressing the issue of overexposures to 
vehicle exhaust. 
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Low Oxygen Levels 

Oxygeo-deficiai isofleo RSSOCiBll'd wilh c:mfinM 
spaces, notw.rmlall'dh1ildms" TypicallalSOIIS fur 
oxygen depletion include chemical n:actions where 
oxygen is c:onsnmof, displacement of oxygen by 
olher gases, and adsotpion of oxygen by surface 
c:hemisby.1 No oxygen depleting cmditioos were 
observed at the plant, and symplOOIS of oxygen 
depletion were not evident 

Air Handler Inspec:lioos 

The n:suJts of the HV AC inspec:tioos pcaf.amed on 
Man:h 17, 1999, are pr 11td in Table I. 

Overall, the HV AC syslaDS were in good 
111ecbanic:al condition. Return and supply duds of 
the air bandlas c:ontained a light dust load which 
was coosiclered nonnaJ and not c:xcessiwly dusty. 
Most outdoor air damp:n were fimcliooal;" at least 
three uni1s bad dampers that were closed. Cooling 
c:oiJs were not in full operation at the time of the 
inspOL:tiootbeief.ae, an assessment of cooling coil 
IXllldensate pan drainage could not be performed. 
Condeosale drain pans in two uni1s OODlained a layer 
of grey or black slime. Oiemic:aJ pads designed ID 
leachbiocideintothedrainpanwaterwereobserved. 
Drain pan surfaces appeared 1D be insnlBll'd and 
tbeiefu.e would bec:ballengingto propealy clean and 
disinfect. Although a slorage area was noted in the 
return airplenmn, the materials were not c:msidered 
ID be an anission haz.anL Air tilters were in good 
cooditioo. 

Particle Size Distnootions (Oravimelric) 

Tolal dust coocen1Illtions c:olleded by the sampler, 
and . e,;timates of iespirable and thoracic dust 
co,a:a1bations by loc:atioo,arepr: Si nltd in Tables 2, 
3, and 4 (see Methods fur definitions). 

Table 2 pres uts the dala from Tour 3, Table 3 
pres •tsthedala from Tour l,andTable4 pr e·ds 
dala from Tour 2 [see Figure 1 fur sample 1oc:ations 
(1 - 10)]. The average of the plant measmements is 

listed as well as COIK>eolrations ~ in the 
office Joc:atioos (all in bold type). ! . 

i 

Out of30 samples (10 per shift), 21 bad collecled a 
sufficient amouot of dust 1o a11ow pmticle me 
dislrihition cak:uJatioos. . In the lplant, the tour 
averagec:o,a:all1atiooofiespirablecbtnmged from 
0.02 to 0.03 mg/nr'. The tour avenge conueolndion 
of thoracic dust was bet9ieen 0.04 'ID O.OS mg/m3• 

The dala in Tables 2 - 4 iDusbate Chat dust 
conccotratioos in the plant were similar to the office 
cnviromnent. 

Figure 2 OODlains graphs of ~ ftaction per 
diameter in1l:rwl Wl'51JS pmticle diameter to 
iDusbate the particle me dislnootiort by loc:atioo fur 
the 21 valid samples. The particle size dislnootions 
indicate that in most areas of the plant(samples from · 
loc:atioos 1 - 9) mass ftaction inam:s from about 6 
to 20 µm and dec:reasc:s from 20 to 50 µm. This 
pattern is similar 1D distrihatioos measured in the 
office mea (loc:atioo 10). One empcion is plant 
Location 9 during Tour 1 which showed a distinct 
ir.aease in thoracic (about 10 II> 30 µm in 
aerodynamicdiameter)andlargeriohalableaerosols 
(30 µm and larger). This region is close 1D manual 
casing and FSM clerks. , 

lnhalable Dust Concentratioos 

lnhalable dust (up to 100 µm) conccotratioos 
collected from areas 1- 10 are pru doo iri Tables. 
Concentrations are based on I-hour time-weighted 
average (1W A) exposures in milligrams of dust per 
cubic meter of air (mg/m'). F.xposures during 
sampled periods were judged to be u:p. ,. dalive of 
exposures during •msampled peaiods. Dust 
conccotratioos determined ova-the course ofTows 
3, l, and2 did not exceed the~ Confen:nc:e 
of Governmental Industrial Hygienists (ACGm) 
exposme limit(lO mg/m') fur inhalable particulates 

· not odierwise classified (PNOC, see Appendix 1). 
The average of the plant measuremmts (by tour) is 
listed as well as wuceutudions liieasured in the 
office loc:ations (all in bold type).; Tour average 
iobalable dust COllCadlations in the plant nmged 
from 0.56 to 0.86 mgtm•. The ~ in Table S 



illustrales 1bat inbalable dust concentrations were 
similar to those measured in the oftke environment. 

Airborne Miaobial Sampling 

No airborne mite'antigen (Der p I or Der f ij were 
detected above the limit of cleectioll (0.021 
micrograms (µg)'sample Der p I; 0.009 µglsample 
Der f n in any of the five plant mid one office 
locations. 

Medical 

During the site visit, a small number of wodcers 
participated in a 30-minute questionnaire (see 
Appendix 2). Out of a work fon:e of approximately 
107S mail handlers. clab, mailltaiance, mid other 
workers, eight workers were administered the 
questionnaire. This population iepi dt:d less than 
t:O"/o of the total work fon:e mid was not randomly 
selected. Thelefu1e,thesamplecannotbeconsideml 
1epresentative of the work fon:e as a whole. 

The questionnaire was administered by a ~ingle 
intetviewer. It was designed to elicit information 
about cum:nt upper. mid lower .espiratoty 
symptoms, systemic symptoms, work-n:latedness of 
symptoms, smoking hisloty, mid past illnesses. 
Qnestioo, about depattment, job, mid machine 
assignmenlS were open-ended. 

The ages oftbe eight respondents ranged from 4S to 
62, with a mean age of SS years. Six were male. 
One of the eight nlSpODdents was a cunent smoker, 
sixnlSpODdents bad smoked for at least a year during 
their lifetimes. All of them worked in the 
production area in the center of the plant 
Respondents perfOlUled various job 1asks such as 
mail handler, electronics technician, mail sorter, 
manual casingtsoning, letter distn"bution clerk, mid 
mail pnx :ssor. 

Wotkets were questioned with n:ganl to the 
presence of symptDms occurring more than once a 

Health Hazald Evaluation Repo,t No. 994>68-271U 

week during working hours at the plant Two of the 
respondents reported being completely 
asymptomatic, while a third tespondent 1epotlied no 
upper or lower .espitaloty complainls mid only 
mrelyc:xperiencing"flu-like" symptDms(whichtbey 
allribUled lo couttldiug inftuema). Three workers 
tepotb:d 1bat they expeaienctd nasal symplDmS 
(itri1ated, stuffy, or nmny nose). mid one tepotb:d 
inilaled eyes. Two tepoib:d iuitated throat mid 
cough; one teputb:d productive cough. Five1epo1b:d 
flu-like symptDms (fevers, aches, tiredness) with ~ 

Vlll)'ing degiees of fiequency, three reported 
wbeering, two were bolheted by tigbb..:ss in the 
c:hest,and twoiepoib:d 1battbeywm: sbortofbteath 
more1ban once a weekeitberwbileatworlt or home. 
In IDlal, fuur 1espondea11s repoiled ooe or more of the 
chest symproms: wheezing, chest tightness, or 
shortness ofbteath. 

One respondent felt 1bat symptoms were WOtSe at · 
work. This worker felt better on days off. When 
muming to wotk, symptDms worsened. A second 
respondent felt betla' after work. The third 
respondent bad a cough which wo.sened after~ 
mid as the week ptogt : d However, symplDmS 
le s : ted after days off or when on vacation. All 
eight teSJJODdenlS felt their symptDms. WOtSeDed . 
during blowout. 

One of the respondents reported 
physician-diagnosed asthma with onset three years 
after starting work at the plant Two respondents 
bad bronchitis, bay-fever/nasal allergies, mid sinus 
trouble. One tep01b:d bronchitis, mid one reported 
sinus trouble. 

Quality of life questions were asked to detennine if 
generalized feelings of dissatisfilction might 
influence peaception of symptDms by severity or 
number of symptoms. Six oftbe respondents l8led 
their quality of life as vay satisfactoty, the highest 
rating. 

Orlando Medical Unit Reports 

The medical nnit annual logs from 1994 to 1999 
were reviewed for .espiratoty symptom-n:lated 
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visits. These - found under the carego.y "Noo­
Ox:11patio•\8l Illness-Respindury(ADergy!Coiyar 
and ' tulaled by year fur each lour of duty. 
Additioiially, the sub-category "1-.adarhc" was 
included in the 1ulals. · · The •espiudury symplum­

n:lalr:d medical UDit visits - divided by the tulal 
mnnber of medical unit visits per year. . Table 6 
p ils 1hese data fur each year and lour of duty. 
The data provides a rough desciij&n of the 
•espiuituiy sympium-n,lalr:d visits as cmnpared to 
the tulal munber of visits. _ · · 

Themedical unit data showed •espiratury symptom-
• n:lalr:d visits - 29% of the tulal. for fiscal year 

(FY) 1994, 23% fur FY 1995, 17% fur FY 1996, 
16% fur FY 1997, and 21% tor the first six moolhs 
of FY 1999 (9198-3JIJ9}. The permilage fur FY 
191)8 was lOY.; data waeooly availabiefurTours I 
and2 

The data in Tabk 6 wae collecled as a indicator of 
overall . n:spiratury complaints and . to assess the 
variation in the nmnber of complainls from tour to 
tour, and year to year. Of DOie is the ·appemaoce of 
a general decline in n:spiratury-relab:d medical unit 
visits . fioio 1994 1hrougb 1997, and then the 
appemaoce of an incn:ase in the first six-moolhs of 
1999. ·. 

Acdclmt and IDness Repons 

The District Office also perflMmed a~ of the 
Human · Resources lnfonnatiun System for 
occupatiooal illness cases when: a CA-2 (Federal 
F.mpl<JFs Notice of Occupational Disease and 
Claim for Compeosatioo) was submitted to the 
Office of Wom::r.l Compeosatioo Progtmn&. The 
data was searchable from October I, 1996, 1hrougb 
April 13, 1997. The Central Florida Dislrid, 
covering 40 pus1a1 facilities, bad 793 injury and . 
occupational illness(CA-l)cases during that period. 
A search for case codes found one classified under 
·disease of the hmg· and two under "respiratory 

-agents." 

- .. ~ 

PaperDust~ 

Tlien: is some evidence that sinusitis cjin be indured 
or exacabated by ocalj>Blioual cxpos1aes to dusls. 

' l 
' 

I 
A possible medumism is the impain:d clearaoce of I 
mucous from the msal passages as a RSUlt of 
swelling of the msa1mucosa se.:ll!u11y1oallagic« I· 

. irritant minitis. 2 One sludy revealed 1111 association 
between Bil iuueased nde of upper n:spiratury 
symptoms and exposures to various tyi>es'ofllllD- . 
specificoca,patiooal dusls. lmreslingly, lhis sludy 
alsosbowedahigberpn:valeooeof uppern:spiralu!y 
ll)'iujAC IIIS inocver-smobrstban in cum:ntsmukas.3 

Mill Wllrkas e,,posed 1D paper mJt during ils 
production bad more upper ,espiratury symptoms 
<throat initation; nasal aus1s>, more coug1i with 
phlegm, -and inc.eased pn:valena:1 of aslfvna 

• compan:d 1D non-c:xposed wortas.. ! In anolher 

c:amparison of paper dust expme,:11' versus llllD­
expme,:I woda:rs, then: was inaeased risk · fur 
wbc=zing, bn:alhlessness, chronic icougb, and 
...._,_ phlegm.' ' 
U.U:UIU\. ! 

I 

Studies oftulal paper dust cxpascaes In soft paper 
mills indic ale tbatacM:rSehealthefli:cboccurwhm: 
eooceullatioos of airborne dust mnge from IS 1D 20 
mp/m•.u OnesludyperflAmedinasoftpapermillin 
British Columbia with paper dust ~Is under 10 
mp/m.3 showed no increase intheprevalenceoflower 
or upper n:spiratury symptoms among 1932 
wortas.' ' 

In general, studies ofk>M:r levels ofllilal paper dust 
exposure (I to 3 mp/m') in soft paper 1Bills showed 
Bil incn:ase in complaints of nasal irritation and nasal 
crusts, but no iuuease in co11ghing, duooic · 
broocbitis, aslfvna, dyspoea, or sinusitis. Then: was 
no decline in ,espiratury fimction DOied afti:r low 
levels of exposure. In n:latively ~ (> S mp/m') 
versuslow(<lmp/m')exposun:groupsatooeplant, 
the high exposure groups exbtl>ited more upper 
n:spilaloiy symptoms (throat ~ throat 
initatiun. and nasal crusts),· but no diffiaence 

I . 

I 
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between the groups in tams of cough or cough with 
phlegm and no increase in cross-shift change in 
pulmonmy function was found. However, 
deaements in fuR:ed cxpiratocy volume in one 
second (FEV .)and fuR:ed vi1al capacity(FVC) were 
associated with at least 10 years of high-exposure 
work. I Jn anolher study, pulmonmy function tests 
did not show any changes in lung function for 
workers exposed to 1Dlal dust levels less 1han s . 
m,lm' for greater 1han ten years. Though there was 
an inaease in 1he prevalence of upper respiudo.y 
symplDms with dust exposure, no dose ::spouse 
relatioosbip could be found.' At least 1bree studies 
suggest that higher levels of tolal paper dust 
exposure (> S m,lm'} in pulp and paper mills seem 
to be associated with an inaease in resphatay 
symptoms.'" However, it is not clear whether or not 
exposures to pro, essingchemicalsorthepaperdust 
itself is clearly 1he cause for cel1ain symptoms. 

Before processing, wood may contain wood 
preservalives, fungal spores, and lapenes. In the 
process of aeating paper products, wood fibers are 
fieed by digesting the fibers, a process that removes 
lignin and bemic:ellulose from the fibers. This is 
accomplished by the sulfi1I: acidic process (using 
sulfi11:) or in recent decades, the suHide alkaline 
process (associated with hydrogen disulfide, 
dimethyldisulfide, dimethylsulfide, and 
methylmerc:aplan). For printing paper, bleaching is 
used to increase 1he whitrness of the pulp to various 
degJees. This involves the addition of chlorine, and 
in recent decades, chlorine dioxide. Other methods 
bave :eceutly been favored in an effort to replace 
chlorine compounds, including the use of peroxides, 
oxygen, ozone, binders, enzymes.and peracetic acid. 
The pulp is mixed with water and cel1ain additives 
which have included cel1ain filling agents (talc, 
titanium dioxide, clay, aluminum bydroxide, barium 
sullide), wetslrellglh agents(polyvinylamideresins), 
whitening agents, retention agents, anti-fuaming 
agents (waxes, 1all oil rosin), dyes (benmlrine-base 
dyes, titanium dioxide), dispetSing agents, caating 
agents (melanin resins, casein, latexes, calcium· 
carbonate, aluminum hydroxide, barium sulfate, 
colophony), and slime controlling agents or 
"slimicides" (organic bromic compounds, methyl-

bistbiocyanate, fatty acids, pentachlorophenl, 
isothiamlinones, mercury compounds, and 
ethylenediamine). '° 

The repulping and deinking of paper wasle for 
recycling involves further chemical treatment. 
Mixtures of used newspapers, magaziMS, and wasle 
from the production of corrugated paper may be 
repu1ped withoutd&-inking. The paper is mixed with 
water in a pulper and major impurities such as 
slaples are removed. The paper pulp is refined, and 
slimicides, sizing agents, flocking chemicals, fillers, 
and other chemicals are added to the recycled pulp 
and paper. Deinking newspapers and magazines 
involves dissolving ihe wasle paper in water, the 
addition of fatty acids and otber chemicals to 
dissolve impurities, and the addition of bleaching 
chemicals to restore whiteness to 1he paper. 
Common chemicals used in the repulping and 
deinking include fatty acid derivatives, l:ychogen 
peroxide, sodium bisulfe, sodium bydroxide, 
sodium silicate, sodium ditbionate, hypochlorite, 
polyethylenimine, (dielhylenetrinitrilo) pentaacetic 
acid, bentonite, kaolin, and acrylamide polyme:s, as 
wellasslimicides,e.g.,thiazole,bromine,andcopper 
compounds. In addition to 1hese chemicals, the pulp 
fibers likely contain biological contaminants 
including mycotoxin and endotoxin which could be 
coocentrated to some extent as process water is 
recycled." 

A study of paper dust exposure in Croatian paper 
recycling wo,f,ers compared exposed (9.1 m,Jm' 
tolal dust mean concentration) and unexposed 
groups. Among the exposed group, more chronic 
respiratoiy symptoms ( cough, phlegm, bronchitis, 
shortness of breath, sinusitis, and nasal 
inflammation) were obselved, along with lower hmg 
fimction measurements [FEV I and maximum 
expitatay flow rates at 2So/o and the last SO"/o of the 
FVC (FEV25 and FEV,.)] compared to the 

· unexposed group. Of IOI exposed workers, 16% 
bad positive skin prick tests to at least one of two 
paper extracts in conbast to zmi positives for 
unexposed workers. Increased sennn IgE levels 
were found in 21 % of the exposed workers and in 
So/a of the controls. F.xposures to paper dust in 1he 
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recyclingplaotwm:higbertbanthosefflXllllJDellde 
by Croatian SlaDdanfs (3 mr/m.3 total dust, l mr/m' 
n:spirable dust). l2 The allergic oompooeut c::xplored 
in the Croatian recycling mill slUdy suggests an 
allergic puCcntial of paper dust mq,osures. 

No epidcmiological studies have been perbm«l to 
assess apo5111e arid 1espo11se to paper dust aeall:d 
by the mail handling and sorting pocess.; Expo.me 
to certain cbanical couqaoils of the dust, illlhc::r 
than the aggtegale aitbome ~ of the dust, could 

· be a factor in p !ling Cll' aggillY8ling ceI1ain 
symptmns in sensitized WOikas. FCll' _ example, 
te5pinlllxy · _ 811d adanraJS seositizatioo to the . 
enzymes cellulase . and xy1anase usec1 in the 
bleac:bing process have been described in the 
lib:ralme. - Afta- fuur illODlbs to six years of 
exposure.. fuurworkers e11posed ID 1hese enzymes in 
a laboraloty setting developed c:onlact urticmia 
fullowed by tbinitis and asdm,a . All fuur workers 
developed specific antibodies against the enzymes. D 

Since the origin of the paper dust to which workers 
an: exposed is likely to be quite variable under mail 
sorting conditions, it is difficult _to assess the full 
range of chemical, and perhaps biological ___ __,_._. -= . ""'ation of QNll811imaots, 1bat 1111: ................ WWI JIil. 

the dust 

As delennined by a literature sean:h fur teferences 
OIi the subject, health effects ISSIOCiated wilfi 
exposim:to paper dust genenm::d tiom mail handling 
an: not well dia:uK:laized. A basis fur limiting 
expo51m: to the paper dust in mail baodling 
cnvirooments · is unpeeled by the variability in the 
soon:esof paper dust Because paper dust is likely to 
vary widely in cxmposition. the ACGm PNOC 
slandanl cannot be applied widi cer1aintyto all types 
of paper dusts. It is not certain 1bat the OSHA 
PNOR $landard, the cellulose wuteut of paper, Cll' 
any other 51Jbstance and/Cll' impurity is appropriate 
fur limiting exposim: to paper dust Many types of 
dust exposim:s an: without applicable exposim: 

limits. 
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Basedooaitbome dust si7.e dislribulioos, most of the 
ill8SS ofparticulateacrosolizedoo the plant floor will 
likely deposit in the upper 1espinlllliy tmct. 
According to the iobalable ill8SS c1a1a, no mea 
QlllCellbalions c:xceedr:d applicableexposim: limits. 
The si7.e dislributions of pmticles and the inbaJable 
particulate CXJIUllliations did not differ appeciably 
betv.een plant and office sampling locations 

Then:latively lowpressmeusedatthe Odandoplaot 
fur blowout (when using '8C1Jllill cleanets opaall.:d 
in nwase inslead of cxxnpessed air) did not appear 
ID aerosolize as much paper dust as was obsea w:d 
during blowout at other filcilities. 

In iegard to the iequesleiS' perc:eplion 1bat paper 
dust wnc::entiations - high, it should be DOied 

. lbat at this point in time, the COl•rubatioo of paper 
dust in the mail handling mvirooment 1bat could be 
defined 8S "high" (hazanlous) bas not been . 
delennincd (see Appendix 1). · 

Paper dust bas IICCUlllulali.:d OIi sud'aces wi1hin the 
plant, particularly wi1hin air ducts and the inb:ricrof 
air bandlets. The cellulose wntent of paper dust 
provides a fuod soun:e fur fimgi, and paper dust 
absoibsmoisbm:tiomtheair,sothellCCUlllulationof 
bulk paper dust will likely provide a matrix fur · 
miaobial growth. The extmt to which paper dust 
actually contributes 1D bea1th effects due to 
microbial growth is not known. lloweYa', paper 
dust should beCXJ11Sidetedas a factor in investigating 
health CX1111plaints due to its potential fur suppoiling 
miaobial growth. No mite antigen was detected in 
aitbomemeadustsmnples,sothealletgenicp Jllei11ial 

of the dust in tmns of dust mite antigen could not be 
delennined. 

- . 
Overall, air handlers - in good mechanical 
condition. Most of the air baridlers seivic:ing the 
plant floor had outdoor air dampers 1bat - bod1 
functional and Opell. The hygienic condition of the 



air handlers was generally good with the exception 
of accumulated debris and slime layer in two air 
handlers. Biocide paclrds used in the drain pans 
were not efJective in peventingthe m:cumulatioo of 
microbial malaials in the pans. The extent of 
hygienic problems in the air handlers was not 
c:oosida'Cd to be significant fflOHgh to warrant 
further investigation by environmental sampling. 

OMPDC management does not have a respiratory 
protection progtam and does not c:oosider paper dust 
exposures at OMPOC to be sufficiently elevlded to 
warrant the use of respiratoty protection beranse 
paper dust exposures, even during mail sorter 
cleaning. are well below the PNOR slaodard. 
no-ver, scme employees have associated paper 
dust exposures 1D their own respiratoty problems. 

Medical 

Symptom data was not obtained ftom a random 
sample of the. working population. The most 
prevalent symptoms noted were flu-like symptoms 
(fevers, aches, tiredness) which affected five of the 
eight respondents, and one or more of the chest 
symptoms; wheeze, chesttighlDess, and sboctness of 
breath, which affected fi>urof the eight respondents. 

It is not possible 1D definitively Slate the mechanisms 
unc!er¥ngsymptoms in these individuals. However, 
questionnaire data suggests work-relatedness. 
Association of symptoms with blowout suggests 
aerosolizr:dparticulatematerialasanetiologicfactor. 

The high fiequency of systemic symptoms 
(headaches, fevers, achiness, fatigue, etc.) was 
unei.pected Although such symptoms are not 
specific for any particular disease process, they can 
be associated with inflammatory conditions such as 
endolDxin inhalation. 

Findings From Other Post Office Plants 

Recent NIOSH HHEs that have involved a site visit 
to assess paper dust and other exposures include the 
Orlandoplantandp~minOmaha,Nebraska; 
Tampa, Florida; and San Francisco, California. 

Other requests that have not involved a site visit 
include Portland, Oregon; South Bend, Indiana; 
Smwsbury, Massachusetts; Waite Park,MiOJ1CS'lla; 
and Longview, Washington. The on-site 
investigations have focused on HV AC and mail 
sorting machinery inspections, review of personnel 
teeuids, review of the occupational safety and health 
program, interviews with employees, and 
mvironmental sampling. 

The site-visit p~b employ about 1000 to 3000 
workers and have similar Tour schedules as 
Orlando. In general, most requesters mmtion 
exposures toambientpaperdustordust gene.ated by 
blowoutas causing symptoms. A lack of wcmnning 
prior 1D blowout is a common amplaint. The 
n:questasnoted thatsymptomsaresomelimes linked 
to the beating, ventilating and air conditioning 
(IN AC) systems. Common symptoms among 
requests include nasal congestion, a "respiratory" 
complaint, l!ea«lacre, and irritated eyes (five 
requests) and cough, skin irritation, asthma, and 
sinus infection (three requests). 

Medical essessrnmm at site-visit p~b have 
generally focused on interviews of workers who 
reportedly have experienced respirato.ysymptoms in 
the workplace. lnlaviews were facilitated by plant­
wide announcements and by piblicity ftom union 
rep datives. The workers were interviewed by a 
NIOSH physician or DID'SC, and a questionnaire was 
answered(inTampaandOrlando)tohelpdocument 
relative frequencies and work-relatedness of upper 
respiratoty, lower respiratory, and systemic 
symptoms among the respondents. In addition, the 
interviews/questionnaires were conducted eitheroo­
site or by telephone. In SOOle cases, individual 

. medical records were reviewed. District-level 
accident and illness n:ports were reviewed at 
Omaha, Tampa, and Orlando. 

Overall, participation for interviews was low, 
consisting of only 14 workers out of 897 in Omaha, 
38 out of 1700 in Tampa, and 8 out of 1075 in 
Orlando. Thus, the overall prevalmce of symptoms 
among the respondents cannot be considered 
repesenlative of the working population. A few 



gmeralizalioos can be made regarding the 
rapoodeols, however. The most prevaleot 
sympltJms DOied wae sinus problems (aiilated, 
namy, stuflyDOSe), ilchy eyes, itdly/scrall:hytbroat, 
and o.like symp1oo1s ere-. aches, lirildness). 
Olher, less common sympltJms included hea,la,:be, 
CO!lgb,cbestlighlew-ss,slull =ofbn:adl. wbttti1ig, 
and skin rash. Wlllkaslejludedbaviogaslbma (11), 
broochim (24), allergies (18), and sinusiti&'sinus 
sympltJms (34). AD the mpoocfc,ds in Orlando and 
Tampa thought some sympltJms wSUltd during 
blowout. . 

Theplant-levlllanddislrict-level uwfal or accident 
logs did not meal a · great ·c1ea1 of specific 
infonnalion · sini:e the case carego. ies wae 
gmeralized under such beadings as "'Non­
Occupaliooal Din Rcspilallly(Allagy/Cmym)", 
"dust/fureign particle", "inbalation", "diseases of the 
hmg", OI' "respindoiy agents... The prevalence of 
1hese illn OI' a::cidetds could not be attributed 
specifically ID paper dust. 

From Ibis and Olher on-site cvalualioos of postal 
lilcililies, · we canclude that paper dust blowout 
involves n:latively short-lrml, deYaled parliculale 
c:oncei1lration in the areas immediately surrounding 
blowout. Most of the particulate settles quickly and 
is in the inbalable nmge (less dum 100 miaoos in 
aerodynamic diameter). Blowout . aerosolm:s 
c:oDlaminanls that odlawise would not be inbaled, 
includingpaperdustcmlainingdaniailsassocialed 
with paper · manufacturing or recycling, 
microbiological componemsofthedusl, and perhaps 
rubber sheared &om machine belts. If pe. fo.med 
carelessly, blowout can llllR)SOlmi floor dusts and 
paper dust. Thaefore, the aerosolized dust is a 
mixal dust and not simply paper dust. Given that 
most of the mass of parliculale aerosolized due to 
blowout will likely deposit in the upper ,espinduiy 
ttact (UR1), agg.avalion of symplOmS in Ibis mea 
would be plaust'ble due to expo51Be to blowout dust. 
We baYe found mile anligen in the plant 
eoviromnerit, but only in the n:lalively humid 
environment of Florida. 
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The NIOSHfield sludiesbaYe notdefinilively found 
the cause(s} fur the underlying sympltJms of 
_ _,_ .. ___ the iestioooa" .....__the. 

......... ~ ~, Ip BeUi11AU\Jlll 

NIOSH HU& suggests wuk-maledo ss, and the 
associalion of symplOmS with blowout suggests 
aerosolized parliculale ' as . an etiologic factor. 
Symplllms appear lo be moslly inilalm, in nature; 
with some womrs experiencing relief &om 
symplOmS after leaving the wuk place. Allagy, OI' 

the inaeased suscepb'bility ID iuilanls that is often 
associalrd with allagy, can be a predisposing facfor 
fur many individuals. 

OSHA Respintory Protection Directives 

Aa:onlingto an OSHA iulapelaliou leuer m dust 
cxposwe of postal emplo,ees daled Seplrmber 25, 
1990. "certain individuals wbo are alleigic ID DOD- ' 

specific dusts should be allowed ID wear pw:clive .I 
dust masks." If a worker's private physician 
"ptescn'bes a dust mask", Ihm "a leuer &om bisJher 
private physician cxplsining · the individual's 
susceplibili1y should be placed m file in the Heal1h 
Unit. .. Aa:onlingtothe iulapelaliou leuer, "OSHA 
policy is not ID cite i1n ~ fur laclt of a 
aespualuiy p111Cec tioo progiam llllless there is a 

. pmmial fur employee oweaeap&R or an aiherse 
bealtb condition OCCUiS due ID the ·,espualui. 
The.efo.e, the use of disposable dust masks ID limil 
cxposwe to low levllls of mrisanre dusts would DOt, 
in ilse~ IICU:SSiblte the need fur a respindoiy 
pUCt:ction p.ug.&11L"14 This coo:mplioo &om a 
written respiratoryproleclion p.ug.am is n:pralNI in 
the 19980SHA1espua1uiyproleclionfinabulewith 
clarification that a disposable dust mask is a 
"filtering facepiece (dust mask). .... 

Aa:onling ID the 1998 OSHA respiratory proleclion 
final rule, even if expo5ID'CS do DOI~ use of 
aespiraluis beca11se expo5ID'CS me below applicable 
limits, eanployas may provide respiraluis or allow 
employees. to use their own respirators. The 
employer must ensure that the respjtaluis in use do 
not pi c 5 c II a ba7Jud ID the bealth of employees. If 
only tillering facepiece 1espualuis are vobmtarily 
worn, the employer is not~ to implement a 
writtenrespiratorypiw:climprog.&IIL AccmlinglD 



OSHA, it is 1he anployer who must rely on 
"ptofcsslonal judgement and available da1a sources 
when selecting respirators fur poteclion against 
hazardous dlemicaJs 1bat have DO OSHA PEL." 
According to OSHA, it is prudent to select more 
rather 1han less ptoteclive respirators.,,, .. 

The published litaature on paper dust provides little, 
if any, guidance on 1he likely effi:ds of post office 
paper dust since: I) 1he exposures occurred in 
paper-making plants where 1he nature of 1he 
exposure was likely to be w:cy difti:aeut to 1bat in 
mail baodling facilities; and 2) 1he dust levels in 
paper-making plants were considerably higher 1han 
seen in this facililf. 

The results of 1he environmental dust sampling 
helped to characterize 1he concenbation of dust and 
size distnl!ution of dust . in 1he plant and office 
environment, but cmmotaddress 1he beal1h concerns 
with certainty. Conclusions ~ 1he link 
between dust ·exposures and beal1h effects. are 
limi1lld since dust genendt:d on 1he plant floor is a 
mixeddustandnotsimplypaperdust. Thaefuie,1he 
conieut of 1he dust between plant and office areas is · 
likely to be different given the different sources of 
dust In addition, particulate sampling pe.formed 
during this relatively short SW"Vey does not fully 
characterize 1he nmge of exposures likely to occur at 
1he plant, and exposures were uscsscd by area 
measurements; personal sampling may yield 
different exposure data. Other issues ~ 
ventilation, truck exhaust, and low oxygen levels can 
be addressed by observations of 1he NIOSH 
investigators. 

Regarding ventilation, there are DO minimum 
outdoor air flow guidelines specifically for 1he light 
industtial environment. By observation of conttols 
in place to prevent mixing of plant and loading dock 
air, and by observation of caJbon monoxide (CO) 
sensors to alert management to a hazard fiom 
exhaust, it was delennined by NIOSH investigators 

1bat vehicle exhaust was not a significant hazard to 
workers in 1he plant. In addition, DO mechanism for 
oxygen depletion was observed. Oxygen depletion 
was judged to be not a significant hazard to workers 
in 1he plant. 

In a letter dated July 23, 1997, to Omaha Mail 
Processing and Dislnoution Center (OMPDC) 
management, Omaha, Nebraska, an OSHA area 
direclorobserved 1bat "employees with pn,-existing 
1espitatoty ailments such as seasonal allergies, 
cbrooicaslhma, [or] bronchitis are routinely exposed 
to paper dusts 1bat initiate or aggravare these beal1h 
conditions." In 1he letter, OSHA recommended 
conttols 1bat include 1espi.tidlliy protection, smoking 
cessation, adminislrativerotation,and/ora,gi.t:,eo ing 
solutions which . • • dust __,,.;,,., at 1he mmm,ue ,,,----& 
Optical Oiaracte.- Reader (OCR) / Deliw:cy Point 
BarCode Sol1tr(DPBCS) areas with airfilttation or 
wet vacuuming of surfaces. 16 

The following NIOSH n=mmendations focus on 
1he conttol of non-specific and paperdustexposwes, 
conttol of paper dust acwmulation within 1he plant, 
and maintenance ofHV AC system componen1s: 

Non-specific Dust Exposures 

NIOSH investigators agree with OSHA 1bat 
concentrations of catain non-specific dusts or paper 
dust can be elevated at times such 1bat dusts or 
components of 1he dusts might initiate symplDIIIS or 
aggravate pro-existing respiratory conditions. We 
fiDther agree with OSHA recommendations to 
provide respirato.y protection for employees with 
cbrooic respiratory conditions, provide a smoking 
cessation ""'81BIII for affected individuals, and 
expe.im~ with permanent . administrative job 
rotations for affected wo.ters. 

~11 

> 



Control of Non-specific Dost Eq,osnres 

Aa:ording 1D OSHA, if the employer decides that 
volunlary respi.ator use is pennis.,ible and will not 
present a bll2ard to the health of the employa,, 1he 
employer is ,esinwl>le fur selecting 1he type of 
,espi.ator facepiece and filrer.. Aa:ording 1D 1he 
latest OSHA Fmal Rule fur Respiratory ,PnJkdioo, 
selec:tioa ii dmrmined by "infonned profes.,iooal 
judgement" and "available dala !IDIJll:eS."" Filter 
seleclion is slJaigbtfix wmd, even if1he mass median 
aerodynamic diameter(MMAD)of1he particulate is 
not known; any Part 84 filrer may be used. If a 
physicianprescn"besa"dustmask,"1henarespirator 

· · that uses a Part 84 filrer is a good selection. .A loose­
fitting filtering facepiece .espilator. is a good filst 
choic:efur.espuatoryproll:dionagainstnoo-specific 
dust cxposmes. that initiate or aggravate employee 
health conditions. Becauseoflheir higher efficiency 
against 03 rniaoo particuiate, Part 14 fillers are a 
good choice fur 1hese .espilators. Part 84 fillers 
provide mm 9S to99.97% efficiency in the .anova1 
of 03 miallllleta particles. After July I 0, 1998, 
non-powered. air-purifying, particulate-filter 

· respirators were approved under Part 84.17 

If respiratory symptoms are not controlled with a 
loose-fitting filtering facepiece n:spimtor, 1hen a 
tighrer-fittingfilteringfacepiece.espilator should be 
selected in 1he proper size fur 1he wodcer's face. 
These respirators are specially molded to fixrn a 
more complete seal with 1he &ce: · · If symptoms 
persist with a tight-fitting filtering facepiece 
,espirator that bas been fit11:sted fur1he wodccr, 1hen 
respi.ators which progres.,ively mioio.m: facepiece 
perodiatioo should be selected. 

If any respirator other than a filtering facepiece 
respirator is used, 1he employer must implement a 
medical evaluation to ensure that the wodrer is 
medically able to war the respirator, and ensmethat 
1he respirator is cleaned, ston:d, and maintained so 
that its use does not present a health bll2ard to the 
wodccr.14." 

his important to note that when respirators are used 
voltmtarily without fit lesting (or other lrain01$) no 
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level of proll:dion is asmred. The level of prulection 
provided by a negalive-pressu .espilator will be 
more dependent on 1he quality of 1he fit1csting than 
on 1he respirator. 

Control of Paper Dost Esposnres 

Paper dust exposure mm blowout operations is a 
source of coocean fur poslal employees who mate 
exposure to 1hedust with health effecls. Eight HHE 
RqUCSIS since October 1997 have been filed that 
.elate exposures ID paper dust with ,espi.atory 
infections, cough, asdvna, and allergic diinitis in 
c:a1ain workers. Typically, 1he process associaled 
withgeoeiating1hedustis1heuseofcon.pr I d air 
ID blow dust mm SOlting macbme,; At this lime, it 
is not possil>le ID definitM:ly stale 1he mechanisms 
underlying symptoms in c:a1ain individuals. The 
association of symptoms with blowout only suggeslS 
that aerosolm:d particulate is an etiologic filctor fur 
symptoms. 

Until the etiology can be 1 : d in a more 
definitivestudy,itshouldbeititaaledthat1heUSPS 
consideis vacuuming. to be .mandaby before 
blowout. It is 1be NIOSH investigalois' opinion that 
the aerosolmdion of. blowout dust should be 
mioirnm:d, perhaps by nsing 1he lowest wlocity 
airsteam that is compalll>le with effective cleaning. 

Respiratory protection should be used by employees 
perfom1ing blowout and by employees who 
.eiiperieoce sympeoms associated with blowout. 
Ideally.employees who have symplOnis lriggeied by 
blowout ·should not be exposed, or blowout should 
be timed such that affected wodcers are not in the 
vicinity of blowout. 

Control of Paper Dost Aa:nmuJation 

In a 1etb:r to the OMPOC elated July 23, 1997, 
OSHA sugges1S engineering i:ootrol of airborne 
paper dust in the fixrn of mooliW}. air filtration or 
wet vacuuming of floors or machines to mnove · 

dust. NIOSH investi"""""' · the paper . ~~ cncomage 
control of paper dust accumulation within the 
building on the grounds that paper dust provides a 



good matrix for microbial growth, and microbial 
growth, particularty within HV AC sysrems, should 
be minimized. Ideally, paper dust should be 
controlled at 1he soun:e to pc.cut accumulation 
within 1he building. At a minimum, its 
accumulation should be controlled within HVAC 
n:tum and supply airslreams. Control by pn:filters, 
increased efficiency of primmy filters, and 
prevention of filter blow-by are some options. 
NIOSH investigators do not encourage 1he 
application of water to collect paper dust unless 
moistened smfaces are dried within 24 hours. 

. DV AC Systems 

For all air handlers, priority should be given to 1he 
mnoval of slime, 1he mation of '-flowing drain 
pans, 1he disinfection of surfaces, and 1he prevention 
ofblow-by of unfiltered air from around filter media. 
It is reconuneQlled that 1he enclosed Building Air 
Quality Action Plan (published June 1998, authored 
by 1he F.nvironmental Pmtection Agency and 
NIOSH) be used as a guide for maintaining and 
improving HV AC operations. HV AC system 
maintenance workers should receive training in 1he 
recognition and control of contamination in air 
handlersandinod!ercomponentsofHVACsystems. 
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AlrHandler 
Nwnber 

AH1 

AH2 

AH3 

AH4 

AH5 

AH6 

AH8 

AH9 

AH10 

AH 11 

AH12 

AHGF13 

AHGF14 

AH17 

TABLE1 

Observations of />Jir Handler Conditions 

Orlando MaH Handling and Distribution Center; Orlando, Florida 
HETA98-0068 

Zone Conunents 

Plant No <XIII menls 

Plant No CXll III ll!llls 

Plant Not:llu11eds 

lobby No CXll III ll!llls 

Adn*1istrative No CXlllllll!I ds 
.-ea 

Adniiistralive Possible while mold growth on inlerior insulation, m idei isalion pan 
area with slight slime, slightly dusty interior 

Plant Oulside air dart1Jer" closed, flaky grey/black organic matter in drain 
pan 

Plant 0.1tsicle air dart1Jer" rusled and dosed, light dust 

Plant Oulside air dai I iper dosed, debris in return plenum 

DalaSite No 00111ne11ts 

MIS~ No CXlllll iellls 
Room 

NorthDock Slight dust 

NorthDock Slight dust 

Cafetetia l..ightdust 

HeaJIII Hazanl Evaluation Repxt No. 99-0068 ~15 
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TABLE2 

Alrt:Jome Dust Concenbatlons and Estimates of Resplrable and Thoracic Concentrations Based On 
. Dust Collectfon by Marple 8-stage Impactors, Tour 3 (3:00 p.m. to 11:00 p.m.), Mardi 17, 1999 

Oltando Mall Handling and Dlstrtbullon Center, Orlando, Florlda 
HETA 99-0088 · , 

Location # [See Figure 1) Sampling Sample Concentration · 1:stlmatecl Resplrable 
(Machine type; Job type) Period Volume (rngtrnl} Concentration (rngtrnl}1 

(liters) Buedon 
TotalMnt 
Collectecl 

1 (Mall Processors; OCR Operators) 1521-2303 944.8 0.03 0.01 

2 (Manual Sorting; MaQ Service Clerks) 1524-2307 938.7 · 0.07 .. 
. 

. 0.02 

3 (Manual Sorting; Mall Sarvlce Clerks) 1528 -2315 915.3 0.10 0.03 

4 (Mall Proceaors; OCR Operators) 1509-2300 979.2 INS2 INS 

5 (Mall Proceaors; OCR Qpetalors) 1553-2319 899.1 0.09 0.03 

8 (Manual Sorting; Mall Service Clerks) 1532-2318 925.7 INS INS 

7 (Mall Handiers; Mall Processing Machine ' 1505-2258 . 943.8 0.14 0.04 
Opet ators & Mall Handlers) 

8 (FSM & Mall Processors: FSM Operators 1542-2325 915.4 0.08 0.02 
& OCR Operators " 

9 (Manual Sorting &FSM; Man Service 1538-2322 945.1 0.05 0.03 
Clerk9 & FSM Operators) . 

Plant Locatlona (Average Concentration): 0.08 0.113 

10 IOfflc1Locatlon) 1558-2329 902.5 o.oe 0.02 

Esamatad Thoracic 
Conce11ballon (mgm,1)1 

0.02 

p.04 
0.05 

INS 

0.05 

INS .. 

0.07 

0.04 

·o.04 
. 

0.114 

0.114 
1 • Deposition curve source: ACGIH [1995) Air sampling Instruments for evaluation of atmospheric contaminants, B"' Id., Amertcan Conference of 
Govemmental lndustrtal Hygienists, Table 5-5, lnhalable, Thoracic, and Resplreble Dust Criteria of ACGIH-ISO-CEN, p. 102. 

· 2 • INS· lnsufllclent mass on one or more stages of the sampler. ' . 

p-,.1, Health Haw Eva/uelfon Repo,t No. 91-DOel 
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Airborne Dust Concentrations and Estimates of Resplrable and Thoracic Concentrations Based On 
Dust Collection by Marple 8-Stage lmpaclols, Tour 1 {11:00 p.m. to 7:00 a.m.), March 17-18, 1999 

Or1ando MaH Handling and Distribution Center, Or1ando, Floricla 
HETA 99-0068 

Location # [See Figure 1) Sampling Sample Concentration . Estimated Resplrable 
{Machine type; Job type) Period Volume (mgtm') Concentration (mg/m3)1 

{liters) Basadon · 
Total Mass 
Collected 

1 {Mall Processors; OCR Operators) 2335-0748 1008 INS2 INS 

2 {Manual Sorting; Mall Selvlce Clerl<s) 2338-0750 993.8 INS INS 

3 {Manual Sorting; Mall Service Clerl<s) 2342-0752 989.8 0.07 0.02 

4 {Mall Processors; OCR Operators) 2329-0746 . 999.0 INS INS 

5 {Mall Processors; OCR Operators) 2351-0758 970.0 INS INS 

8 {Manual Sorting; Mall Service Clerl<s) 2400-0754 952.7 0.12 0.05 

7 {Mall Handlers; Mall Processing Machine 2325-0743 1011 FAULT" FAULT 

. Operators & MaD Handlers) 

8 {FSM & Mall Processors; FSM Operators 2405-0800 950.0 0.11 0.03 

& OCR Operators 

9 {Manual Sorting &FSM; Mall Service 2357-0759 984.0 0.10 0.03 

Clerl<s & FSM Operators) 

Plant Locations (Average Concentration): 0.10 0.03 

2320-0804 1048 INS INS 

Estin l8led Thoracic 
Concentration (mgtm')' 

INS 

INS 

0.04 

INS 

INS 

0.07 

FAULT 

0.05 

0.04 

0.09 

INS 10 IOlllce Location\ 
1 = Deposition curve source: ACGIH (1995) /'Jr sampling Instruments for evaluation of atmospheric contaminants, 8"' ed., Amertcan Conference of 
Governmental Industrial Hygienists, Table 5-5, lnhalable, Thoracic, and Resplrable Dust Criteria of ACGIH-ISO-CEN, p. 102. 
2 • INS; Insufficient mass on one or more stages of the sampler. 3 = Sample voided; mechanical fault of sampling pump. 
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TABLE4 . 

Airborne Dust Conca ,batlons and Estlmatel of Resplrable and Thoracic Concenbatlons Based On 
. Dust ColtecllOl1 by Marple 8-Stage lmpactcrs, Tour 2 (7:00 a.m. to 3:00 p.m.), March 18, 1999 

- .,. .,_, •' . . . .. 
Ortanclo Mau Handling and Distribution Center, Orlando, Florida 

HETA 99-0068 

Sample ConcenbaUo.1 l:stlmated Resplrable Location # [See Figure 11 ·· Sampllng_ 
(Machine type; Job type) Period Volume (mg/m') Based Concentration (mgtrnl)' 

a Otters) on Total Mau 
(:ollected . 

1 (Man Processors; OCR Opetatori) 0748-1523 914.5 0.05 0.01 

-.. 2 (Manual Sorting; Mal Service Clerks) · . . 075Q-1526 946.9 0.09 0.02 

-' 3 (Manual Sorting; Mall Service Cler1<i) · · 0753-1533 · 973.1 ·0.04 0.01 

· - 4 (Man Processori; .OCR Opeiatoll) 0745-1513 943.8 0.03 0.01 

5 (Mall Processors; OCR Operators) 0800-1645 837.9 0.14 0.04 

e (Manual Sorting; Man Servlce Clerks) 0756-1537 978.6 0.08 0.03 

7 (Mall Handlers; Mall Prociisalng Machine 0742-1509 901.2 INS2 INS 
Operators & Mall Handlers) 

8 (FSM & Mall Processors; FSM Operators 
& OCR Operators · 

0806-1556 842.4 0.09. ·0.01 

· 9 (Manual Sol1lng &FSM; Mell Service 0803-1553' 875.8 . 0.04 
', 

0.02. 
Clerks & FSM Ope, atoll) 

Pllnt Location• (AYll'IDI Conc,ntrltlon): 0,07 0.02 

10 IO!llce Locltlonl 0809-1604 · - 911.2 O.M 0.02 

Estla ,i81&d Thol8clc 
Cor.ce,illallo,i (ffll>'mai' 

. 

0.03 

0.04 

0.03 

0.02 

0.07 

0.05 

INS 

0.03 

0.02 

O.M 

0.02 
1 • Deposition curve source: ACGIH [1995) PJr sampllng lnslnlmants for evaluatlon of atmoapherlc contamlnanta, 8" ed., American Conferanca of 
Governmental lndustrlal Hygienists, Table 5-5, lnhalable, ThorllClc. and Resplrable Dust Criteria of ACGIH-l~EN, p. 102. • 
2 • INS; lnsufflclent mus on one or more stages of the sampler. · 
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TABLES 

lnhalable Oust Concentrations by IOM SamplelS, Tours 3, 1, and 2, March 17 • 18, 1999 

Ortando Mall Handling and Distribution Center, Ortanclo, Florida 
HETA 99-0088 

L.-tlan. [See Figln 1) Sampling Pertod: Mardi 17, Tour3 s~ Period: Mardi 17 • 18, Tour 1 Samplng Perlad: Mardi 18, Tour 2 
(Machine lylle; Job lylle) 3:00 p.m. to 11:00 p.m. 11. p.m.to7:001.m. 7:00 1.m. to 3:00 p.m. 

Sampling Sample Col tell lb ltlOi I Slmpllng Sample Concli lb Ilion Sampllng Sample Co11c111batlon 
Duration Volume (m;'m') DurlltOn VOkml (m;'m') Duration Vakme (m;'m') 

(llllrw) {INlrl) (IIM) . 

1 (Mai l'nlcmon; OCR()pelatorl) 1521 ·2303 944.8 1.44 23S5-0748 1008 o.e1 0741.1m 814.5 1.40 

2 (Manual Sorting; MaH Servicl Cllrkl) 1524·2307 838.7 0.19 2ssa. 07150 ees.8 1.98 07150· 152e 948.9 1.48. 

3 (Manual SorUng; Mai Servicl Clerkl) 1528-2S15 915.3 0.22 2S42.0752 989.8 0.37 0783· 1533 873.1 0.11 

4 (Mai Proceuon; OCR Operatora) 1l509·2SOO 979,2 I uo 2S29.0748 888.0 0.31 . 0748°1513 943.8 0.71 

5 (MaU PIOCHIOII; OCR ()peratora) 1883-2S18 898.1 0.30 2351 • 0788 870.0 0.25 0800-1848 837.9 0.38 

8 (Manuel Sorting; MIi Servic1 Clerkl) 1832 • 2S18 925.7 1.88 2400.0754 952.7 0.25 0788-1837 978.8 0.43 

7 (Mell Handllrl; Mall ~Ing Machine 
OpelllOII & Mal Hlndllrl) 

1808 ·2288 943.8 1.81 ma-0743 1011 0.78 0742• 1i509 901.2 0.41 

8 (FSM & Mal Proceuon; FSM Operato11 1542.ma 915.4 0.18 24()5.01500 9150.0 0.44 0808-1588 842.4 0.40 
&OCR()peratora 

9 (Manual Sorting &FSM; Mel Servlcl 
Clerkl & FSM Operatora) 

1538·2S22 945.1 0.73 2357.0759 984.0 0.43 0803-1883 875.8 0.11 

Plant LOClllona (Awrage Conc111blllon): 0.88 0,88 0.11 

10 (Otllcl L.-tlanl 1558·"""" 902.5 0.71 mG-0804 1048 UI 0808 • 115()4 911.2 0.22 

Health Hazard Evaluation Repo,t No. 99-0068 Page 19 

-----------------------··•4"<11'1 '' 



F'iscal 
Year 

1994 

1995 

1996 . 
1997 

1998 

1999 ------· 

TABLE6 

Respiratory-Rel Mecfical Urit Visits by Tour of Duly 

Orlando Mail ~ and Disbibulion Center, Orlando, Florida . 
. HETA 98-0068 . 

Tour1 Tour2 Tour3 Totals. 
(11:00 p.m. 1D (7:00 a.m. lo (3:00 p.m. ID 
7:00a.m.) 3:00p.m.) 11:00p.m.) 

30.4%. 282%· 27.8% 28.7% -
(202S>5)1 (120/425) (303(1089) · (625f'l179) 

102% 25.8% 292% 22.7% 
. (82/803) (1471568) (37611287) (605Q658) . 

19.8% 19.6% ; . 5.4% 17.0% 
(259/1305) (1071545) 

' . 

(241443) (390/'l293) 

9.4% - 20.7% 17.5% 15.9% 
(461491) (82/396) (160/912) (288(1799) 

. 

10.3% 9.1% Data unavailable - 9.7-% 
(42/406) (37/404) (791810) 

15% 22.3% 25% 20.7%. 
(27/180) (25/112) (48/191) . (100,483) 

. . . . - . - . .. 
= 1 numerator IS respiratory visits, del ICI, II ialDI IS 1Dlal visits 

l 



FIGURE1 

Airborne Dust Sampffng Localions 1 Through 10 

Orfando MaH Handffng and Distri>ulion Center, Orfando, Florida 
HETA 98-0068 

EXISTING 
F°LQQR PLAN Et_ 

• 
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FIGURE2 

Partide Size Sele ctrJe Dust Sa ,ipli, ig l.ocalior is 

aid Size DislriJutions, March 17 -18, 1999 

Orta ldo Mail I la ding aid DisbiJulion Cenler, Olla ldo, Florida 
tETA 98-0068 
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FIGURE 2- continued 

Particle Size Selective Dust San ipil ig Locatio, is 

and Size Disbi:lulions, March 17 -18, 1999 

Orlando Mail Hancling and DistrlJulion Center, Orlando, Flolida 
HETA 96-0068 
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FIGURE 2-c:onlnled 

Paticle Size SelectiYe Dust Sa11pi11g l..ocaCions 
aid~ DislriJUions, March 17 -18, 1999 

Orlando Mail~ a,d DislrbJ6on Ceder, Oltando, Florida 
tETA 98-0068 . 
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RGURE 2 - continued 

Particle Size Seleclille Dust Sampling Locations 
and Size Dislributions, March 17 -18, 1999 

Orlal ldo Mail Handrlllg and Distribution Center, Orlando, Florida 
HETA 98-0068 
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Appencliil 
Eftluation Criteria 

As a guide 1D the evaluation of the hazauds ~ by "Mlltplace exposures, NIOSH field slaff employ 
cnviromnental evaluation crilaia fur the ~s o,cnt of a mnnber of cbemical and physical agents. These crib:ria 
an:: iolended to suggest levels of exposure lo whichlll05twamrsmay be exposed up lo 10 hours perday,40 hours 
per week fur a working lifetimewilhoutexperiencing adverse health effects. It is, however, impolbml lo D0le1hat 
not all wamrs will be pultdl:d fi:om adverse health efJeds even lhough their exposun:s an:; maintained below 
these levels. A small percadage may cxperieoceadverse health efJeds because of individual susceplibility, a pre­
existing medical cooditioo, aod/ar a hyperseositivit (allergy). In addition, 1D1De hazaudoos 11di!#a1-es may act 
in combination~ olher wukplace exposures, the general cnviromnent, arwithmedic:ations ar personal habits 
of the womr ID produce health~ even if the OCC11palinnal exposures an:: cmtroUed at the level set by the 
uitetiou. These combined efJeds an:: ollm notcoosidered in the evaluation uileria. Also; IDIDe 11·ws1a11•:es are 
absodled by direct cuilri with the skin and mucous membranes, and thus poo:,dially inueases 1he overall 
exposure. F'mally,evaluation uileriamaychangeovertheyearsasnewinformationm theloxic efJedsof anagart 
become available. 

' 
The primary soun:es of cnviroomental ewluation uileria fur the workplace are: (I) NIOSH Rrromroended 
Exposure Limits (Rtil.s}, • (2) the American Caoference of Govanmental lnduslrial Hygieoisls' (Acom-} 
Threshold Limit Values (ILV~" and (3) the U.S. Dq,artment of Labor, Occupational Safety and Health 
Administratim (OSHA) Pamim"ble Exposure Limits (PELs). • Fmp1oyas an:: eoc:ouraged lo follow the OSHA · 
limits, the NIOSHRELs, the ACGill1LVs, arwhiclleverarethe more piolediveuilerion. 

OSHArequires811employertofumishemployeesaplaceofemployment1batistieefi:om nmgnized hazards that 
areQUSingararelikelytocausedeatbarseriousphysic:albarm.21 Thus,employasshoulduodeisbmd1hatnotall 
lm.ardouscbemicals bavespecificOSHAexposure limits such as PEL'sand STEL's. An employer is still required 
by OSHA ID protect their employees fi:om hazauds, even in the absence of a specific OSHA PEL. 

· A ~weighted 1M:13ge (1W A) exposure mas to the IM:l'lge airborne c:oncentratim of a si!bslaoce dming a 
nonnal~lO-hourworkday. Somesubsla11ccsbaven:commendedshort-tennexposim:limits(STEL)arceiling 
values which an:: intended to supplement the 1W A where there an:: recognized toxicefJeds &om bigberexposun:s 
over the short-term. 

Paper Dust 

The aggiegate dust genenllt.d by mail sorters and aerosolized by maintenance proc:edures is difficult to 
characterize, but likely includes paper, adhesives, and iiibber crumbs fi:om drive belts. The paper con1eUl of this 
dust is a complex mixture of papers of unknown origin. It is likely that exposures to chemicals used in the 
manufacture of paper, in associatim with paper dust, would be well below any applicable occupational exposim: 
limits fur paper dyes, bleaching agents, and olhercbemicals associated with paperllllillUfacturi Paper dust can 
be categot ized as 811 organic dust because it is of vegetable origin. Some types of organic dusts have been 
associated with acull: responses (irritation ar toxic pnemnonitis). long-term ,espouses (chronic bronchitis), ar 
hypersensitivity ,espouses. 22 

Prior to 1986, paper dust exposure bad been .egulaled under the OSHA "nuisance dust" ar particulate not 
otherwise .egulaled (PNOR) PEL. In 1986, OSHAs Occupatiooal Health ReviewCommission ruled 1hat paper 
dust is 811 Olgllllic dust; tben:fore the nuisance dust standanl did not apply to paper dust!' In 1993, OSHA issued 

1 
; 



a notice that all inert, nuisance, and organic particulate would be covered under the PNOR Slandard if no other 
exposure limit was applicable. Pre Illy, paperdustexposutesare limited under the OSHA PNORslaodmd (IS 
my/m.3 total dust, S Dlflnt' respirable dust). »;ZS The PNOR c:ritaia were established to minimin, mechanical 
irritation of the ey\lS and nasal passages, and to pnMOt visual iuleife.ux:e. 

Formerly ,efum:d to a nuisance dust, the txefuned ACGlll n. V taminology fur nm-specific particulate is 
particulales not otherwise clas.mied (PNOC). The c:ritaia for die classification of a suhs121ce as a PNOC include 
die fullowing lung pathology: I) die an:hi1mun: of die air spaces .anains in1llCt; 2) ClOIJagm (scerlissue) is not 
funnedtoasignifiamtem:nt;and3)1helissuereactionispoladiallynm:ml>le.35 TheACGlllrec:ommeodedUV 
forexposuretoaPNOCisl0.0my/m.3 inbalableparticulate,3my/m3 ,espirableparticulate,8-bour1WA. NIOSH 
bas not developed specific evaluation c:ritaia for PNOR/C exposures. 

Cellulose is a major compooeut of paper. · It is c:oosidered to be a biologically non-toxic nalural polysaccbaride 
which is widely dislribuled in naluie. Airborne cellulose dust bas been desa,l,ed as bolh non-irritating and 
non-toxic with little adverse cffecls on die lung at woceubatioos of less then 10 IJlf/ut' .35 Since wood conlains 
about SO to 70% cellulose, 351he cellulose wultiut of pepercould plausibly limit an 8-hour1W A exposure to peper 
dustbytbeOSHAPFL(ISIJlf/ut'lolaldust,Smy/m3,espirabledust).NIOSHRFL(IOmy/m3 totaldust,Smy/m3 

,espirable dust)ot ACGlllUV (IO my/m3 total dust)exposure limits for cellulose. 

Dust Mite Antigen 

Dust mites are eight-legged, sightless ai1bropods about 03 millimell:rs (mm) in leogtb. They feed on skin sceles, 
· fungi, and other debris. They absorb water, lheaefuie mites are dependent on ambient hmnidity and 1hrive in high 

hwniditycnvirorunents. Mites excrele_digesll:d food and enzymes IL'!I fecal pellels which range in saefrom about 
I Oto 3S µm, similar in si7Je 1D pollen g,ains. 27.21 

Sensitivity to mite proleins is associated with inhalalion of mile body puts or proleins associated with mite fecal 
pellets. 27 F.xposure to these antigens can result in ihinitis and immediate or delayed aslhme upon exposure in 
sensili=t individuals. Typical symplDIIIS range ftom neseI and ocular ilching, ihinorrhea, soeezing, shortness of 
breath, whttzing, and productive cough.• Commen:ially available allergen extrecls of mile proceinsare available 
to delennine sensitivity to the proceins either by skin testing or for in vitro assays oflgE anlll>odies.27.29 

Typically, mite antigen is sampled from surface dust and anely7ed by enzyme immunoassay. This is because 
epidemiological studies of mite exposure in domestic environments involve small quantities of airbo.ne dust in 
undislurbed enviromnents. Sufficient dust mass cannot be oblained to measure whet are considered to be typi<:al 
airbomemileanligenc:oncentrations(commonlyO.OOS1DO.OSOµyjm3). Inaddition,lhesestudiestypi<:allydonot 
report the relevance of the particle si7Je of llllligenic maleriaL It bas been common practicetoasessexposu,e based 
on the measurement of an allergen in a n:servoir of dust with the aswmption that the allergen couleut of the dust 
• nnomv.>ly ......... with inhaled 27;,, IS ,....•-•v corre..,..... exposure. 

The tlueshold woceubation (in micrograms of antigen per gram of dust, µwg) for sensiti7.ation 1D the mite antigen 
Derp I (ftomD. pteronyssima)andDerfl (ftom D.farinae) is2µwg; the dose fur symptoms is 10 µg/g. These 
tluesholds are based on epidemiologic studies designed to. estimate whet level of antigen was likely to result in 
sensitization in patients with atopic tendencies, and the dose that elicited symptoms in clini<:ally sensitive 
individuals. Thesetluesholds should be applied as a basis for advising sensitiz.ed individuals totakeslepstoreduce 
exposure. They are not meant to establish permissible exposure limits, since certain individuals may have a 
,esponse at a lower exposure.29 

Heam, Hazanl &alua6an Repolf No. 99(I068 271U ,._27 

' 



Certain studies have cletmnined that fecal particles are die major form in which Derp I becomes ahbome,and that 
less than 0.001 ~ is airborne in undisturbc;d rooms. Dmiog dislurbance,aerosolmdDerplbas been measured 
&om o.oos 1D0.2/J.l/m'.r1"' It is likelytbatmilelllltigen is associated with largerpartic:ulatewbichsellles mpidly 
after dislwbance. . 
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Appendix2 
Questionnaire 

QUESllONNAIRE FOR U.S. Postal Semce, Orlando, norida 
BETA (99-0068) 

DATE: ______ _ 

MO DAY YEAR 

I. What is your first name, middle initial and last name? 

(First) MI (Last) 

2. What is your social securi1y munber'l ___ _ 

3. In case we need to clarify some debuts later. we would like ID he able 10 call you. Would you please tell me 
your home phone munber'l .(__J ___ _ 

area - nmnber 

4. What was your date of birth? ______ _ 
MO DAY YEAR 

s. Sex: I.Male_ 2.Female_ 

I 
' 

·' • 



IIEAL1B QOES110NS 

PLEASEANSWERYESORNOIFl'Ol'mBILIFYOUAREINDOUBTABOUfWBE'IBERYOUR ._ 
ANSWER IS YES ORNO. CHOOSE NO. 

rouGH 
, 

7A. Do you usually have a cough? I. Yes_2. No_ 
(Count a cough with first smake or m first going 
out-i>f-ooors. Exclude clearing of throat) 

IFNOT07ASKIPT0IIA. 

B. Do you usually cough like 1bis m most days filr 3 c:ooseadive mon1bs or lllClle during the yem'1 .· 
I. Yes_2. No_ · 

C. What month and year did you first have 1bis cough? 

MO Yl'...AR 

PHLEGM. 

BA.Do you usually bring up phlegm liom yoorchest? I. Yes_2. No_ 

. ... 

(Count phlegm with the first smoke or m first going out of doors. Exclude phlegm liom the nose. 
Countswallowal phlegm). 

IFNOTOIA SKIPTO 9A. 

8. Do you bring up phlegm like Ibis m most days filr 3 coosecutive months or mon: during the year! 
I.Yes_2.No_ . 

c. What month and year did you first have trouble with phlegm? 
MO YFAR 

WHEFZING 

9A.Have you bad wheezing orwlrisding in your chest at any time in the last 12 mon1hs? I. Yes_2. No 

IFYl'.S T09A GOT09C 

8. Have you ml! bad wheezing or whistling in your chest? 

IFNOT09BGOTO lOA 

1. Yes_2. No_ 

• 

I 



C. Have you been at all short of breath when the wheezing noise was pi :sent? I. Yes 2. No_ 

D. Have you bad this wheezing or whistling when you did not have a cold? J.Yes_2.No 

E. What month and year did you first have this wheezing or wbisding in your chest? ------
MO YEAR 

BREATIB:fSSNF,SS 

I OA. Are you troubled by shortness of breath when hunying on the level or walking up a slight hill? 
I. Yes_2.No_ · 

B. Do you have 1D wallc slower than people of your age on the level because of breathlessness? I. Yes_ 
2.No_ 

D'NO TO 10AAND 10BGOTO 11A. 

C. What month and year did you fust have Ibis trouble with hn:alhl ICSS? 
MO YEAR 

CHFSf-TIGIITNESS 

I IA. Have you woken up with a feeling of tightness in your chest at any time in the last 12 months? 
I.Yes_2No_ 

D'YF.S TO 11A GOTO UC 

B. Have you~ woken up with a feeling of tightness in your chest? 

D' NO TO 118 GO TO 12. 

I.Yes· 2No_ 

C. What month and year did you first have Ibis chest-tightness? ______ _ 

MO YEAR 

ATIACKS OF SHORlNESS OF BREA1H 

12. Have you bad an attack of shortness of breath that came.on during the day when you were at rest 
at any time in the last 12 months?]. Yes_ 2. No_ 

13. Have you bad an attack of shortness ofbreath that came on following strenuous activily 
at anytime in the last 12 months? I.Yes_2.No_ 

14A. Have you been woken by an attack of shortness of breath at any time in the last 12 moritbs? 
I. Yes_2.No_ 

D' YF.S TO 14A GOTO 15 
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148. . Have you ma: been woken by an attack of shortness of breath? I.Ycs_2No 

IFNO TO AU.OF 12, 13, 14 GO TO l.fi. 

IS. What IIIOlllh and yem-did you first have an attack of slulness of breath? _____ _ 
, MO YEAR 

16. Are you c:urrmtly using any medicines fur breathing problems, including inbalers, 
aerosols, tablets ornoo-prescriplio medicine.,? I. Yes_2 No_ 

QUl'Sl'ION17WllLONLYBEASKEDIF1'HEPERSONHASREPORTEDANYRESPIRATORY 
SYMPTOMS INTHE PAST 12 MONTHS OREVER. 

Please 1hink about your job at the time you began having the chest symptoms you described. 

17. Wereyouwutingin(fill-inl* djobcla-sifrcation)? I.Yes_2No_ 

QUl'Sl'IONS 18 - 22 WllL ONLY BE ASKED IF 'lBE PERSON REPORTED RESPIRATORY 
SYMPTOMS IN THE LAST 12 MONIBS. . 

18 .. During yourwodt shift an: the symptoms: I. Belll:r_ 2 Worse_J. Unc:banged_ 

19. A&rgettingbomefromwodt,an:thesymptoms: I-Bella:- 2 Worse_J.Uocbanged_ 

20.0vertbe course of the wodt-'t an: the symptoms: I. Belll:r_ 2 Worse_· 3. Unc:hanged _ 

21. When you an: away ftum wodt, on days-off orwcatiom, an: the symptoms: 
I.Betler 
2.Worse 
3. Unc:banged_ 

22; Are the symptoms \VOl'St on the first day back to wodt [after days-off] compa, ed to other WOik thy.fl I. 
Yes_2.N'o_3.I>on'tKnow_ 

23. While at U.S. Poslal Serna:, Orlando, have you ever bad breathing problems that n:sul1ed in your 
changing your job or your wodt location? 

I. Ycs_2 N'o_ 



SYSTEMIC SYMPTOMS 

24. While VJO!king at U.S. Postal Service, how often have you bad any of the 
following symptoms? 

A.Fevers 1.Never_2.Rarely_3.Monlhly_4. Weekly_5.Dai1y_ 
B.aillls l.Never_2.Rarely_3.Monlhly_4. Weekly_5.Daily_ 
C. N'ight-swads l.Never_2.Rarely_3.Monlhly_4. Weekly_5. Daily_ 
D. Flu-likeachiness 

I. Never_2. Rarely_ 3. Monlhly_4. Weekly_ 5. Daily_ 
E. Unusual tiredness or fatigue 

I. Never_· 2. Rarely_]. Monlhly_4. Weekly_ 5. Daily_ 

IF ALL OF 24A, B, C.D. E ANSWERED l GOTO 30A 

25. Have you bad these symptoms tql"'lll'dly in the last l:Z months? 1. Yes_2. No_ 

26. What month and year did you fitst have these symptoms? 
MO. YR. 

Please think about your job at the time you began having the symptoms you described. 

27. Wereyouworkingin(fill-inpresentjob)? 1. Yes_2.No_ 

QUESl'ION28WILLONLYBE ASKED IF1HEPERSONREPORTEDSYSTEMICSYMPl'OMSIN 
THE LAST U MONTHS (YES tol5). 

28. When you are away from work on days-off or vacations, are the symptoms: 
1. Better 
2. Worse 
].Unchanged~ 

29. While at U.S. Postal Service, Orlando, have these symptoms, such as fevers, achiness, or unusual tuedness, 
resulted in your changing your job or your work location? 1. Yes_ 2. No_ 

30A. Have you ever lost at least 15 pounds without dieting while working at the U.S. Postal Service, Orlando 
Plant?l.Yes_2.No_ 

IF YES T030A., ANSWER THE FOILOWING; IFNO, 1BEN SKIP TO 31 

B. What month and year did Ibis weight loss begin? 
MO YEAR 



31. During your wming hours, at U.S. PoSlal Service, Orlando do you usually have: 

A. Initation of the IIDSC? 
I. Yes_2.No_ 

8. Sluffy or nnmy IIDSC? 
I. Yes_2.No_ 

C. Initation of the eyeif/ 
I. Yes_2.No_ 

D. Initation of the throat? 
I.Yes_. 2.No_ 

PAST ILLNESSES 

32A. Have you_. bad asdima? · J. Yes_2. No 

IFNOT032A GOT033. 

B. Doyoustillbaveit? I. Yes_2.No_· _ 

C. Was itconfinned by adoclDr? I. Yes_2. No_ 

· c. At what age did it slart? MC in years 

E. If you DO longer have it, atwbatage did it slllp'! ___ M,e otupped 

Since wming at Orlando U.S. Poslal Service, have you ew:l' bad any of the following ilbK s s Cs? 

33. AllacksofBrmchitis? I. Yes_2.No_ 

34. Hay-feverornasalallergies? I. Yes_2. No_ 

3S. Sinus trouble? I. Yes_2. No 

36. F.mphysema? I. Yes_2. No_ 

37A. Pnewnonia? I. Yes_2. No_ 

1FNOT037A.SKIPT038. 

B. What month and year did pnewnonia first occur'? 
MO YEAR 

C. How many episodes of pnewnonia have you bad while wming at U.S. PoSlal Service, Orlando? 
· Nmnber of episodes • 

THE PERSON ONLY GETSASKED37D-G IFTHE NUMBEROFEPISODESOFPNEUMONIAIS2 
ORMORE. 
Please think about your job at the time you began having the episodes of pnewnonia you described. 

- HazenJ Evaluation Rspott No. -
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D. Were you working in(fill-in present job classification)? l. Yes_2. No_ 

38. Have you ever bad other chest illnesses? 1. Yes_2. No_ 

1FN01'038,SKIPT039A. 

}'lease list other chest illn es: 
1. 
2. 
3. 
4. 

SMOKING QUESl'IONS 

39A. Have you ever smoked cigwdles fur as long as a year? 1. Yes_ 2. No_ 
('YES' means at least20 packs of cigiuettts in your lifetime, orat leastonecigarettepa-dayfuroneyear) 

IFN01'039A.GO TO QUcrION 40: 

B. How old~ you when you first Sl3r1ed regular cigarette smoking? __ __,Age in years 

C. Do you now smoke cigarettes (as ofl month ago)? I. Yes_ 2. No_ 

IFYES T039C,GO'l'OQUESl'ION 39E: 

D. If you have slopped smoking cigarettes completely, bow old were you when you slopped? 
__ __,Age slopped 

E. On 1he average of !he entire time you smoked, bow many cigarettes do ( did) you smoke per day? 
_(::igarelleslday 

40. Not counting your.;e~ how many people in your household smoke regularly? Nmnber __ 

41. How many hours per day are you exposed to other people's tobacco smoke? Homs. __ 

. ,,_35 

. 



QUAUIY OFLIFEQUl'Sl'IONS 

42. AH in all, apart from any c:oooems you may have about your heallh, how satisfied 'WOUid you say you an:with 
your job? An, you_ . . 

.A. Vaysatisfied · 
8. Modeaately satisfied 
C. Sligbdy satisfied 
D. Slightly ctissatisfied 
E. Mode.ately !lissalisfied 
F. Vay dissalisfied 

43.· · How satisfied an: you with your life as a whole these days? Are you_ 

A. Vay satisfied 
8. Mode.ately satisfied . 
C. Sligbdy smsfied. 
O. Sligbdy dissarisfied . 
E. l.f.xfendely dissali•fied · 
F. Vay ctissatisfied 

OCCOPA'llONALBISIORY • 

44. What mon1h and~ did you first work at U.S. Postal Service, Orlando? 

MO YEAR 

4S. • What shift do you usually work at U.S. Postal Service, Orlando? 
First_ Second_ Third_ . 

46. How many days per week cloyou usually work at U.S. Postal Service, Odanclo? _ DAYS 

47. For how many years in 1IJCal have you worked with metalworking fluids at U.S. Postal Service, Orlando? 
YEARS .. ---

48. For how many years in 1IJCal have you wmcd in dusty jobs outside of U.S. Postal Service, Or1ando, Florida? 
___ YEARS 

49. In 1he last 12 months, which of the following activities have you clone: 

A.Farming 
.I. Yes_2.No_ 

8. Used two-part (Isocyanate) paints 
I. Yes_2. No_ 

C. Wood-working 
I. Yes_· _2.No_ 

l"age 36. _Haz..,~RlspottNo. -. ' .- -



D. Gluing for model building 
E. Welding 
F. Bird-keeping 

1. Yes_2. No_ 
1. Yes_2. No_ 
1. Yes_2. No_ 

, IAMGOINGTOASKYOUABOUTJOBSYOUHAVJ:HEIJ)ATU.S.PustalSemce,Ortando.F1orida 
SINCE January 1996. Sl'ARTING WDH THE JOB YOU HAVE NOW: . 

so. What is your job code? ___ _ 

SI. What is your job title? ________ _ 

S2. What department/section do you work in? ________ _ 

S3. What is your main job task?. ________ _ 

S4. What percent of1he workday do you do that lask?, ___ _ 

ss. Wbatan:youro1herjobtasks? _____________ _ 
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ror 111onnauon an IUJer . 
ICC1111311onal Safety 11111 Beallh Concerns 

can IIOSH It: 
HDtH5-IIOSH 1356-46141 

. lr11Sillbe NIOSH Web sfte It: 
www.alc.gov/ldosh 

.m~;r;, · Del.ivering on the N~.tion's promise: 
/11"9 . • Safety and health at work for all people 

· .--.,_ . through research and prevention 


