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Cincinnati, Ohio 45226
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Health Hazard Evaluation Report 99-0068-2784
United States Postal Service
" Orlando, Florida
February 2000

‘'Dan Hewett, MS, CIH
Tina Gomberg, MS

In January 1999, the National Institute for Occupational Safety and Health (NIOSH) received a health hazard
evaluation (HHE) request from employees of the United States Postal Service, Orlando to conduct an HHE
at the Orlando Mail Processing and Distribution Center (OMPDC), Orlando, Florida . Employees requested
an evaluation of worker exposure to paper dust, exhaust from trucks, and low oxygen levels, and an
evaluation of the heating, ventilating, and air conditioning (HVAC) systems. The primary process / task
_associated with the paper dust exposures is machine mail sorting and the cleaning of machines by blowing
paper dust from the machines (termed “blowout”). [ntherequest,dleemploymlistedooncemsregarding
inhalation exposures and the indoor environment resulting in dry throat/eyes/nose, mlgmmen, sinus
headaches, asthma, bronchitis, and pneumonia.

On March 16 - 18, 1999, NIOSH investigators pefformedawalkﬂ.mughmgyofmewmksiwhndmetwiﬂn
an employee representative to discuss health issues related to worker exposure to paper dust, exhaust, and
other concerns. Mail sorting machinery and HVAC systems were inspected, and records from the
occupational safety and health program and from human resources were reviewed. Investigators performed
quantitative area air sampling to determine inhalable dust concentrations, particle size distributions, and mite
antigen concentrations. Of approximately 1093 manual clerks, small parcel and bundle sorters, flat sorting
machine (FSM) clerks, opt:cal character reader / bar code sorter (OCR/BCS) clerks, and mailhandlers, 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 of 21 area airborne particle size-selective samples and 30 area airborne inhalable partlcu!ate samples
were collected and analyzed to characterize dust concentrations and particle size dlstributmns Six area
airborne parnculate samples were collected and analyzed for mite antigen. !

The exposure limit recommended by the American Conference of Governmental lndustnal Hyglemsts
(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 abserved at the plant, and symptoms of
~ oxygen depletion were not evident. Overall, the HVAC systems were in good mechanical condition. In
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terms of assessing ventilation, there are no minimum outdoor air flow guidelines specifically for the light
industrial environment.

N e —

Onﬁehmmofmvmmuﬂdahmdmfmmaﬂmgﬂhaedﬁmemploywn@wmﬂ%ﬂmesﬂgﬂos j
not find clear evidence that employee symptoms were caused by exposure to mite antigen or paper dust. The
results of the environmental dust sampling helped to characterize the concentration of dust and size distribution
of dust in the plant and office environment but cannot address the health concerns with certainty.

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

From this and other on-site evaluations of postal facilities, we conclude that paper dust blowout involves relative!
short-term, elevated particulate concentrations in the areas immediately surrounding blowout. Most of the
particulate settles quickly and is in the inhalable range (less than 100 microns in aerodynamic diameter). Blow
aerosolizes contaminants that otherwise would not be inhaled, including paper dust containing chemicals associated
with paper manufacturing or recycling, microbiological components of the dust, and perhaps rubber sheared

machine belts. If performed carelessly, blowout can aerosolize floor dusts and paper dust. Conclusions regarding
the link between dust exposures and health effects are limited since the dust is a mixed dust and not simply pape:
[dust. Given that most of the mass of particulate aerosolized due to blowout will likely deposit in the uppe
respiratory tract (URT), aggravation of symptoms in this area would be plausible due o exposure to blowout dust.
mwmmmmmm-mmmwmmdmmmm i

to irritants that is often associated with allergy, can be a predisposing factor for many mdividuals.

Keywords: SIC 7331 (Mailing service), Paper Dust, HVAC, Mail Handling, Mail Processing, Mail Sorting, Bulk
Dust, Particle Size, Dust Mite, Inhalable Dust, PNOR, PNOC
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On January 7, 1999 the National Institute for

Occupational Safety and Health (NIOSH) received a .

request for a health hazard evaluation (HHE) from
cnployees at the United States Postal Service,
- Orlando Mail Processing and Distribution Center

(OMPDC), Orlando, Florida (hereafter referred toas -

the “plant”). The plant receives, sorts, and prepares
mail for delivery.

The request listed adverse health effects which
included dry throat/eyes/nose, migraines, sinus
headaches, asthma, bronchitis, and pneumonia. High
trucks; inadequate heating, ventilating, and air
conditioning (HVAC); and low oxygen levels were
listed as factors in the work environment believed to
contribute to health hazards. It was stated that about
700 workers are possibly exposed, including mail

maithandlers, and clerks. The primary
process / task associated with the paper dust
exposures is machine mail sorting and the cleaning
of machines by blowing paper dust from the

In response to this request, NIOSH investigators
‘(industrial hygienist, nurse, engineer, and
technician) performed a walkthrough survey on
March 16 - 18, 1999. Mail sorting machinery and
HVAC systems were inspected, and records from the
occupational safety and health program and from
human resources were reviewed. Interviews were
conducted among employees who wished to be
interviewed. Quantitative area air sampling was
performed to determine inhalable dust
concentrations, particle size distributions, and mite

The purpose of this report is to provide observations
from the site visit, report the results of the
environmental and medical assessment, and offer
conclusions and recommendations based on
observations, worker interviews, and measurement
results. Some of the recommendations are drawn
from our experience in addressing similar HHE

requests at plants in Omaha, Nebraska and Tampa,
Florida. This is the final report of this NIOSH safety
and health evaluation.

The plant is located in an industrial park near the
building is a single story steel frame and concrete
structure constructed in 1980. The building contains
loading docks, mail sorting machinery,
admmistrative offices, a post office, and conveyors
for transporting packages and trays filled with letters.
The plant receives, sorts, and ships packages and
letters. The plant is a large, open bay with a 25 foot
ceiling and is designed for mail processing. The
plant and office floor plan is shown in Figure 1. The
plant floor contains a cafeteria, restrooms,
maintenance areas, offices, ceiling-suspended
conveyors, and HVAC ducts and diffusers.
Mezzanines about 15 feetabove the plant floor house
several HVAC systems that ventilate the plant floor.

The plant has approximately 1093 workers
throughout three work shifts referred to as Tour 1
(363 workers), 11:00 p.m. - 7:00 am.; Tour 2 (271
workers), 7:00 am. - 3:00 p.m.; and Tour 3 (459
workers), 3:00 p.m. - 11:00 p.m. The plant primarily
employs maithandlers, mail processing machine
operators, parcel post distributors, express mail
service clerks, air mail records processors,
distribution clerks, optical character reader/bar code
sorter (OCR/BCS) operators, mail processors, flat
workers. Major categories of workers and the
number in each group (all tours) are as follows:
manual clerks (482), small parcel and bundle sorters
(40),FSMclerks(l66),0CRlBCSclerks(l4l),and
mailhandlers (264).

'Ihelargerl-NACsystemairhandl_ersmsingle—
zone, constant volume heating and cooling-coil
equipped units. Outdoor and return air is filtered by
roll-type filters or framed filters composed of spun
synthetic material of relatively low efficiency (about
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30% efficiency, dust spot festing method).
Maintenance workers have annual and semi-annual

maintenance schedules for HVAC systems and
chillers. : '

Maintenance workers clean readers and sorters to
kéep paper dust from inhibiting the flow of mait
through the machines and clean paper dust from
optics o prevent malfunctions. Maintenance work is
conducted during all towrs; however, most
maintenance is performed on Tour 2 (7:00 am. to
3:30 p.m.) when lower mail vohmne allows greater
access to mail sorters / readers for routine cleaning.
Sorter and reader cleaning (hereafter referred to as
“blowout™) procedures require workers to open
‘machine panels and vacuum as many interior and
exterior surfaces as possible before reversing the
flow of the vacuum cleaner to use the blown air to
push paper dust out of the machines. Blowouts last
-.about 20 minutes and are generally scheduled once
every 24 hours of machine operation. According to
maintenance personnel, compressed air is used for
blowouts on a limited basis since it can be harmful to
machine bearings. Compressed air is used at a
mm(imimOﬂOpmmdspersthch(psi)orless
to prevent skin injury from the airstream.
Maintenance workers perform either full machine
blowout or a partial blowout, which ts primarily used
if it is necessary to keep the machine optics clean in-
between full blowouts. Workers performing
blowmﬂsweargogglﬁandaﬁltermgﬁeeplece
respirator.

Somepam'culate is collected by air filtration units
intended for dust control. These small stand-alone
units are equipped with low efficiency roll-type filter
media Afewofﬂnmumlsaremspendedﬁundle
cmhng.

Environmental

Inspections were carried out in the loading dock to

I
air of the plant. Inspections were ﬂladel to find a
plausible cause for decreased oxygen levels.

Since mite anugen had been a oanponent of
airborne dust at a similar facility in Tampa, Florida,
mite antigen analysis of dust samples in the Orlando
pla:nwasofmtuwt. IMsymmmsmocmtedmﬂl

dustcmcenuauonsonﬁleplantﬂoormelevmd

eompamdmpammlatcmﬂneofﬁeemoflhe
plant.  Particle size-selective sampling was

' puﬁxmedsmeﬂ:eﬁachonofmbaledhezwol

dq)osmngmdlﬂ'emnreg:onsofﬂlerqmmm
can be used to help assess the severity of exposure.
Thmmmtyofpmmhsdeposmngmcemmreglm
ofﬂ:etwpnm-ymmayhelpexplamwhyhealﬂl

 effects are largely concentrated where a majority of

pmucledeposmonoeuns.Typmllypamcksm
“inhalable” if they deposit anywhere in the

- fespiratory tract from the nasal passages to the lowest

(deepest) hmg (the “pubmonary” region). The
- “thoracic™ fraction (about 10 micrometers or less in

aa’odynam:cdxamdnr)deposltbelawﬂ)enosemd
mwﬂ;md\elowu-tcglonoons;sungmmlyofﬂle
trachea and conducting bronch: 2d bronchioles.
'l'ln“mspmble”ﬁachonmﬂmsemlwooﬂected
in the lowest region; particles not captured in the
nose, mouth, or thoracic region. E

Inadditim,ahbandlaswercnq:ecteﬂtodetumm
if outdoor air was entering the ventilation systems
andto:fﬁxcsystemsmlglnbedlspusmgme
contaminant originating in some part of the plant or

Mmmmdmﬁemﬁgmmlébmoolmed-

from nine locations in the plant (sce 1-9,

" Figure l)mdmelomhonmtheoﬁicem(loenhon

10, Figure 1). Samplmgstahonswuenwandﬁr
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'om blowout operations. Sampling occurred during
lowout. Blowouts occur primarily in locations 1,2,
» 3, and 8 (see Figure 1).

Jn March 17, 1999, NIOSH investigators reviewed
IVAC maintenance records and inspected 15
IVAC systems which service the plant and offices.
ihe inspections consisted of a. brief visual
issessment of filter seating, linkages, dampers and
ctuators, dust and insect accumulation, condensate
lrainage, mold or slime contamination, chemical
Magewmmmhandlermns,andumloorm
ntake positions and screening.

In March 17 - 18, 1999,'NIOSH inthigatms
serformed quantitative area air sampling in the plant
md office areas to assess the particle size
distribution and inhalable dust concentrations. Area
particle size distribution samples and inhalable dust
samples were collected for approximately 7.5 hours.
Particle sizing was performed by 8-stage Anderson
Marple 298 impactors with impaction grease coated
Mylar® substrates at a cafibrated flow rate of 2.0
liters per minute (L/min). Inhalable dust samples
were collected by IOM samplers at a calibrated flow
rate of 2.0 L/min.

From March 16 to 18, 1999, area airborne dust
samples were collected for mite antigen analysis:
five from the plant (locations 2, 4, 5, 6, and 8, Figure
1) and one from the office area (focation 10, Figure
1). In order to collect sufficient dust mass, dust was
collected continuously for approximatety 60 hours
with open face cassettes onto 37 millimeter (mm)
polyvinyl chloride (PVC)0.45 micrometer (tzm) pore
size filters attached to air pumps calibrated at 30
L/min. Dust samples were analyzed by enzyme
immunoassay for the mite antigens
Dermataphagoides pteronyssinus (Der p 1) and
Dermataphagoides farinae (Der £1).

Medical
NIOSH rescarchers conducted interviews with
individuals who had felt they had experienced

respiratory symptoms in the workplace. Interviews
were facilitated by plant-wide announcements, and

by union representatives who helped identify
workers with respiratory complaints. Workers who
were  interviewed emnpleted a questionnaire
regarding their experience  with respiratory
symptoms associated with dust exposure. - In
addition to interviews, entries into the plant medical
unit annual logs from 1994-1999 were reviewed.

See Appendix 1 for Evaluation Criteria.

Environmental

The following are the results of observations and
environmental measurements that were made in an
effort to determine the potential for 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 levels asenvironmental deficiencies.

Truck Exhaust

Engineering controls observed at the loading dock
are likely to prevent exhaust from entering the
indoor plant airspace. The controls include air
curtains in the loading bay and a double set of
automatically closing garage-type doors that seal the
loading dock from the plant. These controls were
functional at the time of the walkthrough survey. As
long as these controls are functional, it is unlikely
that significant exposures from vehicle exhaust will
occur in the plant from the loading dock. As an
added precaution, carbon monoxide (CO) sensors
were installed next to the bay doors to help alert staff
to hazardous concentrations of CO. In addition,
truckers are required to shut of fengines after backing
to the dock. These controls were considered
eﬁ'ecuvema(khmmgﬂlemofovmxposmesto
vehicle exhaust.

Page 3
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Low Oxygen Levels

Oxygen-deficiency is often associated with confined
spaces, not ventilated buildings. Typical for
oxygen depletion inchude chemical reactions where
axygen is consumed, displacement of oxygen by
other gases, and adsorption of axygen by surface
chemistry.' No axygen depleting conditions were
observed at the plant, and symptoms of oxygen

The results of the HVAC inspections performed on
March 17, 1999, are presented in Table 1.

Overall, the HVAC systems were in good
mechanical condition. Return and supply ducts of
the air handlers contained a light dust load which
was considered normal and not excessively ]
Moot utdooe st dampers were feionat: o ks

three units had dampers that were closed. Cooling

; were not in full operation at the time of the
. tion therefore, an assessment of cooling coil
sate pan drainage could not be performed.

 Condensate drain pans in two units contained a layer

of grey or black slime. Chemical pads designed o
lmchblot:demmu;edmmm“ : :
rain pan surfaces appeared t0 be insulated and
thercfore would be challengng o property clean and
. Although a storage area was noted in the
m’irplmmﬂlemmialsmm@nsidm i
to be an emission hazard. Air filters were in good

Particle Size Distributions (Gravimetric)

Total dust concentrations collected by the sampler,
and estimates of respirable and thoracic dust
concentrations by location, are presented in Tables2,
3; and 4 (see Methods for (bﬁniﬁms).

Table 2 presents the data from Tour 3, Table 3
presents the data from Tour 1, and Table 4 presents
data from Tour 2 [see Figure 1 for sample locations
(1- 10)]. The average of the plant measurements is

* Inhalable Dust Concentrations

listedaswellemamaﬁmsmeaan'edi in the

~ office locations (all in boid type). |

O'noﬁoml"&‘(wpwduﬁ),z]u .
sufficient amount of dust to ‘allow particle size
distribution calculations, In the [plant, the tour
wmmofmh&ﬂmﬁm
0.02 0 0.03 mg/m’. The tour
of thoracic dust was between 0.04 to 0.05 mg/m®.
concentrations in the plant were similar to the office
environment, |
Fligure 2 cootains graphs of mass fraction per
interval versus mle diameter to
illustrate the particle size distribution by location for
the 21 valid samples. 'I'hcpamcledlstm,.m
indicate that in most areas of the plant (samples from
locations 1 - 9)ﬁ'acum&°mM6
msmihrbmmmh
lnwtma9dmmg'l‘wrlwhx:hdmwedadnstmct
increase in thoracic (about 10 fo 30 um in
acrodynamic diameter) and larger inhalable aerosols
(30 yum and largez). mmlsclosemmm]
mmgmdFSMclerks. :

I

Inhalable dust (up to 100 pm) . concentrations
collected from areas 1 - 10 are presented in Table 5.
Concentrations are based on 8-hour time-weighted
average (TWA) exposures in milligrams of dust per

- cubic meter of air (mg/m’). Exposures during

sampled periods were judged 1 be represcatative of
concent dl.lnng unsampled penods. Dust
determined over the course of Tours
3,1, and2 did not excced the Americain Conferes
of Govemmenta! Industrial Hygienists (ACGIH)

exposare limit (10 mg/m’) for inhalable particulates

. nddherwnsechssxﬁed(m(x:’m Appendix 1),

of the p ‘“m(lwkm).s
hmdnvbellasomowtmhonsﬁ;mm‘ in the
office locations (all in bold type). Tour average
mhalablednstoonoummansmmepmm.lged

- from 0.56 1 0.86 mg/m’. '!hedatam'r.bles




illustrates that inhalable dust concentrations were
similar to those measured in the office environment.

No airborne mite antigen (Der p I or Der £1) were

detected above the limit of detection (0.021
micrograms (gy/sample Der p £ 0.009 ug/sample

Der f I) in any of the five plant and one office
locations. ‘

Medical
Worker Interviews

During the site visit, a small number of workers
participated in a 30-minute questionnaire - (see
Appendix 2). Out of a work force of approximately
1075 mail handlers, clerks, maintenance, and other
1.0% of the total wotk force and was not randomly
selected, Therefore, the sample cannot be considered
representative of the work force as a whole.

The questionnaire was administered by a single
interviewer. It was designed to elicit information
about current upper and lower respiratory
symptoms, systemic symptoms, work-relatedness of
symptoms, smoking history, and past illnesses.
assignments were open-ended.

‘The ages of the eight respondents ranged from 45 to
62, with a mean age of 55 years. Six were male.
One of the eight respondents was a current smoker;
six respondents had smoked for at least a year during
their lifetimes. All of them worked in the
production area in the center of the plant
Respondents performed various job tasks such as
mail handler, electronics technician, mail sorter,
manual casing/sorting, letter distribution clerk, and
mail processor.

Workers were qumoned with regard to the
presence of symptoms occurring more than once a

week during working hours at the plant. Two of the
respondents reported being completely
asymptomatic, while a third respondent reported no
upper or lower respiratory complaints and only
attributed to contracting influenza). Three workers
reported that they experienced nasal symptoms

(irvitated, stuffy, or ranny nose), and one reported

irritated eyes. Two reported irritated throat and
cough; onereported productive cough. Fivereported
flu-like symptoms (fevers, aches, tiredness) with -
varying degrees of frequency, three reported
wheezing, two were bothered by tightness in the
chest, and two reported that they were short of breath
more than once a week either while at work or home.
In total, four respondents reported one or more of the
chest symptoms: wheezing, chest tightness, or
shortness of breath.

One respondent felt that symptoms were worse at -

work. This worker felt better on days off. When
retuming to work, symptoms worsened. A second
respondent felt better after work. The ‘third
respondent had a cough which worsened after work,
and as the week progressed. However, symptoms
lessened after days off or when on vacation. All

eight respondents felt their symptoms- worsened :

during blowout.

One of the respondents reported
after starting work at the plant. Two respondents
had bronchitis, hay-fever/nasal allergies, and sinus
trouble. One reported bronchitis, and one reported
sinus trouble.

Quality of life questions were asked to determine if
generalized feelings of dissatisfaction might
influence perception of symptoms by severity or
number of symptoms. Six of the respondents rated
their quality of life as very satisfactory, the highest
rating.

Orlando Medical Unit Reports

The medical unit annual logs from 1994 to 1999
were reviewed for respiratory symptom-related

Health Hazard Evaluation Report No. 99-0068-2784




visits. These were found under the category “Non-
Ooalpahonalmnws-kespum(AﬂagyICaym)”
and totaled by year for each tour of duty.
Additionally, the sub-category “Headache™ was
included in the totals. The respiratory symptom-
mlamdmedlcalmnvmtswu'edivdedbydleual
number of medical unit visits per year. * Table 6
presents these data for each year and tour of duty.

The data provides a rough description of the

Tespiratory sym;ﬂnm—relalndvmlsuoompm'edm
the total number of visits. T

'Ihemediealunitdalaslnwed nqmatmysymmm-

" related visits were 29% of the total for fiscal year
(FY) 1994, 3% for FY 1995, 17% for FY 1996,

16% for FY 1997, and 21% for the first six months
of FY 1999 (9/98 - 3/99). 'lhepa'oumgeforFY
l998wasl°'/.,dataweon1ymilablefor'l‘wrsl
ad2 -

'Ihedata'in'l‘ibléﬁwaecolleqndasahdicntorof
variation in the mumber of complaints from four to
tour, and year to year. Of note is the appearance of
agawtaldeclmemmspuatory—re%dmedlmlmn
visits from 1994 through 1997, and then the
appwanceofmmusemﬂneﬁrstsm—monﬂxsof
1999

Aecidentandllln&kq)om A

The District Office also performed a search of the
Human “Resources Information System for
occupational illness cases where a CA-2 (Federal
Employee’s Notice of Occupational Disease and
Claim for Compensation) was submitted to the
Office of Workers' Compensation Programs. The
data was searchable from October 1, 1996, through
April 13, 1997. The Central Florida District,

covering 40 postal facilities, had 793 injury and

occupational illness (CA-2) cases during that period.
A search for case codes found one classified under
. "disease of the lung” and two under “respiratory

,PapeanstExposuns

I
B
'Ihelenssomeevﬂemeﬂmm&nbenﬂned

or exacerbated by occupational exposures to dusts.
A possible mechanism is the impaired clearance of
mucous from the nasal passages as a result of

_ sweﬂmgofﬂwmnlmmosasemndmyballergnor

irritant rhinitis? One study revealed sn association

between an increased rate of upper respiratory *
"of non-

sympioms and exposures to various

for
wheezing, breathlessness, chronic cough, and
chronic phlegm.* '

'Studlesofmlpaperdl.lstexposmmmsoﬁpapﬂ'

mdlsuﬂ:uteﬂntadmhealﬂ:eﬁ'edsmn‘wbue

' BntnshColmnbnawnhpapadustlcvclsunderlO

mg/m’ showed no increase inthe prevalence of lower

oruppetrespnatouysymptomsunmgl%Z
workers.’

I

e g ——r e emataintnlinne v ol S 21 a1

In general, studies of lower levels of tokal paper dust .

exposure (1 to 3 mg/m’) in soft paper mills showed .~

aninmmseinooﬁphimsofmsalirritaﬁonandmsal

crusts, but no_ increase in eoughmg, chronic
bromhms,sthma,dymorsmusm'l‘haem'
' nodechnemmtmmyﬁmcuonmxedaﬁerlow

levels of exposure. InlelauvelyhlghPSmgIm’)
versus low (< 1 mg/m*) exposure groups at one plant,
the high exposure groups exhibited more upper

r&cpnaﬁmysymp!nms(ttmatdqnmﬂnoat-

irritation, and nasal crusts),” but no difference

Page8~
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between the groups in terms of cough or cough with
phlegm and no increase in cross-shift change in
pulmonary function was found.  However,
decrements in forced expiratory volume in one
second (FEV,) and forced vital capacity (FVC) were
associated with at least 10 years of high-exposure
work? In another study, pulmonary function tests
did not show any changes in lung function for

workers exposed to total dust levels less than 5 -

mg/m® for greater than ten years. Though there was
an increase in the prevalence of upper respiratory
symptoms with dust exposure, no dose-response
relationship could be found.? At least three studies
~suggest that higher levels of total paper dust
exposure (> 5 mg/m®) in pulp and paper mills scem
to be associated with an increase in respiratory
symptoms.® However, it is not clear whether or not
exposures to processing chemicals or the paper dust
itself is clearly the cause for certain symptoms.

preservatives, fingal spores, and terpenes. In the
process of creating paper products, wood fibers are
freed by digesting the fibers, a process that removes
lignin and hemiceflulose from the fibers. This is
acoomplishedbytbcmlﬁheacidicptm(using
sulfite) or in recent decades, the sulfate alkaline
process (associated with hydrogen disulfide,
dimethyldisulfide, dimethylsulfide, and
methylmercaptan). For printing paper, bleaching is
used to increase the whiteness of the pulp to various
degrees. This involves the addition of chiorine, and
in recent decades, chlorine dioxide. Other methods
have recently been favored in an effort to replace
chiorine compounds, including the use of peroxides,
oxygen, ozonie, binders, enzymes, and peracetic acid.
The pulp is mixed with water and certain additives
which have included certain filling agents (talc,
titanium dioxide, clay, aluminum hydroxide, barium
sulfate), wet strength agents (polyvinylamide resins),
whitening agents, retention agents, anti-foaming
agems(waxm,mllmlrosm),dym(bmzed:me-based
dyes, titanium dioxide), dlspersmg agents, coating

agents (melanin resins, casein, latexes, calcium’

carbonate, aluminum hydroxide, barium sulfate,
colophony), and slime controlling agents or
“slimicides™ (organic bromic compounds, methyl-

bisthiocyanate, fatty acids, pentachlorophenol,
isothiazolinones, mercury compounds, and
ethylenediamine).”

The repulping and deinking of paper waste for
Mixtures of used newspapers, magazines, and waste
from the production of corrugated paper may be
repulped without de-inking. The paper is mixed with
water in a pulper and major impurities such as
staples are removed. The paper pulp is refined, and
slimicides, sizing agents, flocking chemicals, fillers,
and other chemicals are added to the recycled pulp
involves dissolving the waste paper in water, the
addition of fatty acids and other chemicals to-
dissolve impurities, and the addition of bleaching
chemicals to restore whiteness to the paper.

Common chemicals used in the repulping and

deinking include fatty acid derivatives, hydrogen
peroxide, sodium bisulfite, sodium hydroxide,
sodium silicate, sodium dithionate, hypochlorite,
polyethylenimine, (diethylenetrinitrilo) pentaacetic
acid, bentonite, kaolin, and acrylamide polymers, as
well as slimicides, e.g., thiazole, bromine, and copper
compounds. In addition to these chemicals, the pulp
fibers likely contain biological contaminants
mh)dmgmyootoxmandendotoxmwhichoouldbe
concentrated to some extent as process water is
recycled."

Astudyofpaperdugtm:posmeinCmaﬁanpaper
recycling workers compared exposed (9.1 mg/m’

total dust mean concentration) and unexposed -

groups. Among the exposed group, more chronic
respiratory symptoms (cough, phlegm, bronchitis,
shoriness of breath, sinusitis, and nasal
inflammation) were observed, along with lower hung
function measurements [FEV, and maximum
expiratory flow rates at 25% and the last 50% of the
FVC (FEV,; and FEVg)] compared to the

- unexposed group. Of 101 exposed workers, 16%

had positive skin prick tests to at least one of two
paper extracts in contrast to zero positives for
unexposed workers. Increased serum IgE levels
were found in 21% of the exposed workers and in
5% of the controls. Exposures to paper dust in the

Health Hazard Evaluation Report No. 99-0068-2784
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by Croatian standards (3 mg/m’ total dust, 1 mg/m’
mpn'abledust)." The allergic component explored
in the Croatian recycling mill study suggests an
alletg:cpmmlofpaperdustm ,

Noepidanblogialstndimlnvebém]juformedm
assess exposure and response to paper dust created
by the mail handling and sorting process. Exposure
to certain chemical components of the dust, rather
_ﬂnnﬂ:eaggmgateairbomcofﬂ:edust.wﬂd
be a factor in presenting or aggravating certain
symptoms in sensitized workers. For example,

respiratory ' and cutaneous sensitization to the

enzymes cellulase and xylanase used i the

blewhmgpmomhavebemdwuibedmlhe'

literature. . Afier four months to six years of
exposure, four workers exposed to these enzymes in
a laboratory setting developed confact urticaria
followed by rhinitis and asthma. " All four workers
developed specific antibodies against the enzymes.”

Since the origin of the paper dust to which workers
ateexposedniikelytobequttevambleundermaxl
sorting conditions, it is difficult to assess the full
range of chemical, and perhaps biological

the dust.

As determined by a literature search for references
on the subject, health effects associated with
exposure to paper dust generated from mail handling
are not well characterized. A basis for limiting
exposure to the paper dust in mail handling
environments is impeded by the variability in the
sources of paper dust. Because paper dust is likely to

vary widely in composition, the ACGIH PNOC

slandardcannotbgappliedwithceﬂaintytoalltypw
of paper dusts. It is not certain that the OSHA
PNOR standard, the cellulose content of paper, or
any other substance and/or impurity is appropriate
for limiting exposure to paper dust. Many types of
dust exposures are without applicable exposure
fimits.

‘Orlando Post Office Pmewﬂng and
Distribution Center

. Environmental

Based on airborne dust size distributions, most of the

mass of particulate acrosolized on the plant floor will
fikely deposit in the upper respiratory fract.
According to the inhalable mass data, no area

concentrations exceeded applicable exposure limits.

The size distributions of particles and the inhalable
! concentrations did not differ appreciably

particulate

Tlletehtwelylowptessnensedatdw&landoplmt
for blowout (when using vacuum cleaners operated
in reverse instead of compressed air) did not appear

" to aerosolize as much paper dust as was observed

during blowout at other facilities.

'In regard to the requesters’ puwpuonthatpaper

dust concentrations were high, it should be noted

.that at this point in time, the concentration of paper

dust in the mail handling environment that could be
defined as “high” (hazardous) has mnot been
determined (see Appendix 1). '

Paper dust has accumulated on surfaces within the
plant, particularly within air ducts and the interior of
air handlers.. The cellulose content of paper dust
provides a food source for fungi, and paper dust
absorbs moisture from the air, so the accumulation of

bulk paper dust will ikely provide a matrix for -

microbial growth. The extent to which paper dust
actually contributes to health effects due to
microbial growth is not known. However, paper
dust should be considered as a factor in investigating
health complaints due to its potential for supporting
microbial growth. No mite antigen was detected in
airborne area dust samples, sothe allergenic potential
of the dust in terms of dust mite antigen could not be
determined.

Overall, air handlers were in good mechanical
condition. Most of the air handlers servicing the
plant floor had outdoor air dampers that were both
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air handlers was generally good with the exception
of accumulated debris and slime layer in two air
- handlers. Biocide packets used in the drain pans
were not effective in preventing the accumulation of
microbial materials in the pans. The extent of
hygienic problems in the air handlers was not
considered o be significant enough to wamant
further investigation by environmental sampling.

OMPDC management does not have a respiratory
protection program and does not consider paper dust
exposures at OMPDC to be sufficiently elevated to
‘warrant the use of respiratory protection because
paper dust exposures, even during mail sorter
cleaning, are well below the PNOR standard.
- However, some employees have associated paper
dust exposures to their own respiratory problems.

Medical

Symptom data was not obtained from 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, chest tightness, and shortness of

breath, which affected four of the eight respondents.

It is not possible to definitively state the mechanisms
underlying symptoms in these individuals. However,
questionnaire data suggests work-relatedness.
Association of symptoms with blowout suggests
aerosolized particulate material as an etiologic factor.

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

Findings From Other Post Office Plants

Recent NIOSH HHE:S that have involved a site visit
to assess paper dust and other exposures include the
Orlando plant and plants in Omaha, Nebraska;
Tampa, Florida; and San Francisco, California.

Other requests that have not involved a site visit
include Portland, Oregon; South Bend, Indiana;
Shrewsbury, Massachusetts; Waite Park, Minnesota;
and Longview, Washington. The on-site
investigations have focused on HVAC and mail
sorting machinery inspections, review of personnel
records, review of the occupational safety and health
program, interviews with employees, and
environmental sampling.

The site-visit plants employ about 1000 to 3000
workers and have similar Tour schedules as
Orlando. In general, most requesters mention
exposures to ambient paper dust or dust generated by
blomttasmusingsympﬁoms. A lack of vacuuming
prior to blowout is a common complaint. The
reqmnotedﬂ:atsymptunsuesmndnneslmked
to the heating, ventilating and air conditioning
(HVAC) systems. Common symptoms among
requests include nasal congestion, a “respiratory”
complaint, headache, and irritated cyes (five
requests) and cough, skin imritation, asthma, and
sinus infection (three requests).

Medical assessments at site-visit plants have
generally focused on interviews of workers who
reportedly have experienced respiratory symptoms in
the workplace. Interviews were facilitated by plant-
wide announcements and by publicity from union
representatives. The workers were interviewed by a
NIOSH physician or nurse, and a questionnaire was
answered (in Tampa and Orlando) to help document
relative frequencies and work-relatedness of upper

respiratory, lower respiratory, and systemic

symptoms among the respondents. In addition, the
site or by telephone. In some cases, individual

- medical records were reviewed. District-level

accident and illness reports were reviewed at
Omaha, Tampa, and Orlando.

‘Overall, participation for interviews was low,

cms@ngofmlyl4wmketsoutof89‘lm0maha,
38 out of 1700 in Tampa, and 8 out of 1075 in

Orlando. Thus, the overall prevalence of symptoms

among the respondents cannot be considered
representative of the working population. A few

Health Hazard Evaluation Report No. 99-0068-2784
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generalizations can be made mgardmg the
respondents, however. The most prevalent
symptoms noted were sinus problems (imritated,
runny, stuffy nose),itchy eyes, fichy/scratchy throet,
and flu-like symptoms (fevers, aches, tiredness).
Other, less common symptoms included headache,
cough, chesttightness, shortness of breath, wheezing,
and skin rash. Workers reported having asthma (11),
bronchitis (24), allergies (18), and sinusitis/sinus

symptoms (34). All the respondents in Orlando and

Tampaﬂlwglnsomesymptomsmsmeddlmg _

blowout.

'lheplmn-levelanddlsum-levelmedhalormndent
logs did not reveal a-great deal of specific
information since the case .categories were
generalized under such headings as “Non-
Occupational Hliness- Respiratory (Allergy/Coryza)”™,
“dust/foreign particle”, “inhalation”, “diseases of the
lung”, or “respiratory agents.” The prevalence of
these illnesses or accidents could not be attributed
specifically to paper dust.

From this and other on-site cvaluations of postal
facilities, we conclude that paper dust blowout

2trations inthe N Siately ndi
blowout. Most of the particulate settles quickly and
is in the inhalable range (less than 100 microns in

aerodynamic diameter). Blowout aerosolizes

contaminants that otherwise would not be inhaled,
including paper dust containing chemicals associated
with ‘'paper 'manufacturing or recycling,
microbiological components of the dust, and perhaps
rubber sheared from machine belts. If performed
carelessly, blowout can aerosolize floor dusts and
paper dust. - Therefore, the acrosolized dust is a
mixed dust and not simply paper dust. Given that
most of the mass of particulate acrosolized due to
blowout will likely deposit in the upper respiratory
tract (URT), aggravation of symptoms in this area
- would be plausible due to exposure to blowout dust.
'~ We have found mite antigen in the plant

environment, but only in the relatively humid

The NIOSH field studies have not defmitively found

- the canse(s) for the underlying symptoms of
. workers. However, the questionnaire data from the

NIOSH HHEs suggests work-relatedness, and the

association of symptoms with blowout suggests

acrosolized particulate - as _an etiologic factor.
Symptoms appear to be mostly irritative in nature;
with some workers experiencing relief from

. symptoms after leaving the work place. Allergy, or

the increased susceptibility to iritants that is often
associated with allergy, canbea]tedlsposmgﬁl:tnr
for many individuals.

OSHARespmtoryProtecﬁonDlmcllves

According to an OSHA inferpretation letter on dust

exposure of postal employees dated September 25,

1990, “certain individuals who are allergic to non-
specific dusts shoukd be allowed to wear protective
dust masks.” If a worker’s private physician
“prescribes a dust mask™, then “a letter from his/her
private physician explaining the individual’s
susceptibility should be placed on file in the Health

- Unit.” According to the interpretation letter, “OSHA

policy is not to cite an employer for lack of a
respiratory protection program unless there is a

. potential for employee overexposure or an adverse

bealth condition occurs due o the “respirator.
Therefore, the use of disposable dust masks to limit
exposure to low levels of muisance dusts would not,
in itself, necessitate the need for a respiratory
protection program.”™  This exemption from a

" written respiratory protection program is repeated in

the 1998 OSHA respiratory protection final rule with
clarification that a disposable dust mask is a
“filtering facepiece (dust mask).”*

According to the 1998 OSHA respiratory protection
final rule, even if exposures do not require use of
respirators because exposures are below applicable
limits, employers may provile respirators or allow
employees 10 use their own respirators. The
employer must easure that the respirators in use do

- not present a hazard to the health of employees. If

worn, the employer is not required to implement a
written respiratory protection program. According to

: Paguo

Health Hazard Evaluation Report No. 99-0068-2784

et AW

4



OSHA, it is the employer who must rely on
“professional judgement and available data sources
when selecting respirators for protection against
hazardous chemicals that have no OSHA PEL.”
- According to OSHA, it is prudent to select more

. rather than less protective respirators.'>*

that vehicle exhanst was not a significant hazard to
workers in the plant. In addition, no mechanism for
oxygen depletion was observed. Oxygen depletion
was judged fo be not a significant hazard to workers
in the plant.

' The published literature on paper dust provides little,

~ if any, guiklance on the likely effects of post office
paper dust since: 1) the exposures occurred in
paper-making plants where the nature of the
exposure was likely to be very different to that in
mail handling facilities; and 2) the dust levels in
papermakmgplamswe'eoons:derablyhgha-ﬂnn
scen in this facility. :

The results of the environmental dust sampling
helped to characterize the concentration of dust and
size distribution of dust in the plant and office
- limited since dust generated on the plant floor is a

mixed dust and not simply paper dust. Therefore, the

coutent of the dust between plant and office areas is
likely to be different given the different sources of
dust. In addition, particulate sampling performed
during this relatively short survey does not fully
characterize the range of exposures likely to occur at
the plant, and exposures were assessed by area
measurements; personal sampling may yield
different exposure data. Other issues regarding
, ventilation, truck exhaust, and low oxygen levelscan
. be addressed by observations of the NIOSH
-~ investigators.

Regardmg ventilation, there are no minimum
outdoor air flow guidelines specifically for the light
industrial environment. By observation of controls
in place to prevent mixing of plant and loading dock
air, and by observation of carbon monoxide (CO)
sensors to alert management to a hazard from
exhaust, it was determined by NIOSH investigators

In a letter dated July 23, 1997, o Omaha Mail

Processing and Distribution Center (OMPDC)
management, Omaha, Nebraska, an OSHA area
respiratory ailments such as seasonal allergies,
chronic asthma, [or] bronchitis are routinely exposed
to paper dusts that initiate or aggravate these health
conditions.” In the letter, OSHA recommended
controls that include respiratory protection, smoking
cessation, administrative rotation, and/or engineering
solutions which minimize dust generation at the
Optical Character Reader (OCR) / Delivery Point
Bar Code Sorter (DPBCS) areas with air filtration or
wet vacuuming of surfaces.”

The following NIOSH recommendations focus on
the control of non-specific and paper dust exposures,
conitrol of paper dust accumulation within the plant,
and maintenance of HVAC system components:

Non-specific Dust Exposures

NIOSH investigators agree with OSHA that
concentrations of certain non-specific dusts or paper
dust can be elevated at times such that dusts or
components of the dusts might initiate symptoms or

. aggravate pre-existing respiratory conditions. We

further agree with OSHA recommendations to

provide respiratory protection for employees with -

chmmcmpuatotywﬂmons.pmwdeasnohng
cessation program for affected individuals, and
experiment with permanent  administrative job

Heatth Hazard Evaluation Report No. 99-0068-2784
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. Control of Non-specific Dust Exposures

According to OSHA, if the employer decides that
. voluntary respirator use is permissible and will not
present a hazard to the health of the employee, the
employer is responsible for selecting the type of
-respirator facepiece and filter. According to the
Iatest OSHA Final Role for Respiratory Protection,
selection is determined by “informed professional
judgement” and “available data sources.™ Filter
selection is straightforward, even if the mass median
aerodynamic diameter (MMAD) of the particulate is
not known; any Part 84 filter may be used. If 2
physician prescribes a “dust mask,” then a respirator
" that uses a Part 84 filter is a good selection. A loose-
ﬁtnngﬁlwrmgMpleoelwpm:sagoodﬁrst

against 0.3 micron particulate, Part 84 filters are a
good choice for these respirators.  Part 84 filters
provide from 95 t0 99.97% efficiency in the removal
of 0.3 micrometer particles. After July 10, 1998,
non-powered, air-purifying, particulate-filter
" respirators were approved under Part 84.7

If respiratory symptoms are not controlled with a
loose-fitting " filtering facepiece respirator, then a
tighter-fitting filtering facepiece respirator should be
selected in the proper size for the worker's face.
These respirators are specially molded to form a

more complete seal with the face. If symptoms

pessist - with a - tight-fitting filtering facepiece

respirator that has been fit tested for the worker, then
rmpnatmswhlchpmgrmwelymmnnmfwepme
penctration should be selected.

If any respirator other than a filtering facepiece
miram:isuised,ﬂ:eanployermusti:nplemerﬁa
medical evaluation to ensure that the worker is
medically able to wear the respirator, and ensure that
the respirator is cleaned, stored, and maintained so
ﬂxatltsusedosnotprweluahenlthhanrdtoﬂle
~ worker.""

hishnportantto'noteﬂlatwhmmphatmsmlised
voluntarily without fit testing (or other training) no

level of protection is assured. 'I‘helevelofpttmchon
provided by a negative-pressure respirator will be

moredependentouﬂleqmlnyofﬂleﬁtmungthm
.on the respirator. -

ContmlofPaperDustExposum

Paper dust exposure from blowout operations is a |

source of concemn for postal employees who relate

" exposure to the dust with bealth effects. Eight HHE
“requests since October 1997 have been filed that
. relate exposures o paper dust with respiratory

- i T .l]-’ﬂr - T W I

with generating the dust is the use of compressed air -

10 blow dust from sorting machines. At this time, it
is not possible to definitively state the mechanisms
underlying symptoms in certain individuals. The
association of symptoms with blowout only suggests
that aerosolized particulate is an etiologic factor for

Until the etiology can be assessed in a more
defiitive study, it should be reiterated that the USPS
blowout. It is the NIOSH investigators® opinion that
the acrosolization of blowout dust should be

minimized, perhaps by using the lowest velocity

airsteam that is compatible with effective cleaning.

Respiratory protection should be used by employees
pa-fommg blowout and by employees who
experience symptoms associated with blowout.
Ideally, employees who have symptoms triggered by

'blowoutshwldnotbeuposed,orblowuslmld

betnnedwchﬂ\ataffecwdworketsmnotmﬂle
vicinity of blowout.

Control of Paper Dust Aecumulaﬁon
In a letter to the OMPDC dated July 23, 1997,

OSHA suggests engineering control of airbome
paper dust in the form of auxiliary air filtration or

wet vacuuming of floors or machines to remove '

‘paper dust NIOSH investigators encourage the
control of paper dust accumulation within the
building on the grounds that paper dust provides a

e A L




good matrix for microbial growth, and microbial
growth, particularly within HVAC systems, should
- be minimized. Ideally, paper dust should be
controlled at the source to prevent accumulation
within the building At ‘a minimum, its
accumulation should be controlled within HVAC
~ return and supply airstreams. Control by prefilters,
increased efficiency of primary filters, - and
prevention of filter blow-by are some options.
-NIOSH investigators do not encourage the
application of water to collect paper dust unless
moistened surfaces are dried within 24 hours.

 HVAC Systems

For all air handlers, priority should be given to the
removal of slime, the creation of free-flowing drain
pans, the disinfection of surfaces, and the prevention
of blow-by of unfiltered air from around filter media.
It is recommengled that the enclosed Building Air
Quality Action Plan (published June 1998, authored
by the Environmental Protection Agency and
NIOSH) be used as a guide for maintaining and
improving HVAC operations. HVAC system
maintenance workers should receive training in the
recognition and control of contamination in air
handlers and in other components of HVAC systems.
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TABLE 1
Observations of Air Handler Conditions

Oriando Mail Handling and Distribution Center, Orlando, Florida
HETA 98-0068

Possible white moid growth on interior insulation, condensation pan
with slight slime, shightly dusty interior

Outsudqardarmerdosed.ﬂakygreylblackorganicmuerhdmin
pa‘ .

| Outside air damper rusted and cosed, light dust

Outside air damper closed, debris in retum plenum

No comments
No comments

Stight dust
Shght dust

__J bight dust
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FIGURE 1
Airbome Dust Sampling Locations 1 Through 10

Oriando Mail Handiing and Distribution Center, Orlando, Florida
| HETA 98-0068
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d {mass fraction} / d (log d)

_ FIGURE 2
and Size Distributions, March 17 - 18, 1999

Ortando Mail Handling and Distribution Center, Ortando, Florida
HETA 98-0068 :
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and Size Distributions, March 17 - 18, 1999

 FIGURE 2 - continued '
Ortando Mail Handling and Distribution Center, Ortando, Florida
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FIGUREZV continued
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FIGURE 2 - continued

and Size Distributions, March 17 - 18, 1999

HETA 98-0068
Location® Location 10
~ Tourd ' _ Tow3

T2 . e T,
8 T 5T — ]
b | ~ =
Ol - =

[ = —F

046 - — 92

See] 2. 1
{72 . B E ) -

[ 02 4 S I
~— 0 L= ]
v o w00 Y] ) 10 100
T2
g.1
b
et LE S
‘g }
40 4
8 1
Soay
20zl ,
[ ]
Eo.
- 01 w00

Health Hazard Evaluation Report No. 99-0068 Page 25




~ Appendix 1
Evaluation Criteria

AsagudebhemMmofﬁe!nmdspmedbywkplwcexpoaleOSHﬁeHMempby
environmenial evaluation criteria for the assessment of a number of chemical and physical agents. These criteria
are intended to suggest levels of exposure to which most workers may be exposed up to 10 hours per day, 40 hours
per week for a working lifetime without experiencing adverse health effects. It is, however, important tonote that -
not all workers will be protected from adverse health effects even though their exposures are maintained below

these levels. A small percentage may experience adverse health effects because of individual susceptibility, a pre-

existing medical condition, and/or a hypersensitivity (allergy). In addition, some hazardous substances may act

in combination with other workplace exposures, the general environment, or with medications or personal habits

of the worker to produce health effects even if the occupational exposures are controlled at the level set by the -
criterion. These combined effects are often not considered in the evaluation criteria. Also, some substances are -
absabedbydnedwﬂaﬂwﬂhdnimmdmmmmmhmsﬂﬁmpotmﬂaﬂymﬁeomﬂ

exposure. Finally, evahnhmumamaychmgemﬂwymasnewmfamahmmthekmeeﬁ‘edsofmagun

beemnemﬂable. o

'Thmawmofmmmmlwﬂmmfmmemkplmew(l)mmmaﬂed-

Exposure Limits (RELs),” (2) the American Conference of Governmental Industrial Hygienists® (ACGIH®)

Threshold Limit Values (TLVs®)® and (3) the U.S. Department of Labor, Occupational Safety and Health -

Administration (OSHA) Permissible Exposure Limits (PELs).® Employers are encouraged to follow the OSHA -

' 'lhnhs,ﬁeNIOSHRElgtheACGﬂlILVsotwhidwmmﬁnmmewmediwaiwrim.

OSHAmqummanplwamﬂnmshmplwwsaphoeofanpbymanMsﬁwﬁunmgnmdhmdsm
are causing or are likely to cause death or serious physical harm.” Thus, employers should understand that not all -
hazardous chemicals have specific OSHA exposure limits such as PEL’s and STEL’s. Anemployer isstill required
by OSHA to protect their employees from hazards, even in the absence of a specific OSHAPEL. -

. AﬁmﬁMWWA)mnf&sbﬁewmgeaﬁbmneﬁhmﬁﬁmoﬁMﬁnﬁga

normal 8-to-10-hour workday. Some substances have recommended short-term exposure limits (STEL) or ceiling
values which are mtmdedtompplemunﬂ:eWAwhereﬂmmmogmmdmzﬂ’edsﬁm hlghere:q:osmm
over the shod-wrm

Paper Dust

Theagg'egamdastgumamdbymlsmmﬂdmlmdbymmmammsdﬁwhm
characterize, but likely includes paper, adhesives, and rubber crumbs from drive belts. The paper content 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 association with paper dust, would be well below any applicable occupational exposure
limits for paper dyes, bleaching agents, and other chemicals associated with paper manufacturing. Paper dust can
be categorized as an organic dust because it is of vegetable origin. Some types of organic dusts have been
assoctatedmﬂucutempmms(nntahmoﬂoncpnannonms), long-tmnmpomw(chromchonchms),or
hypersensitivity responses.”

Prior to 1986, papadustacpoanehadbmmgtﬂa&dmﬂerﬂwOSHA“nmmw@st’umﬂmm
otherwise regulated (PNOR) PEL. In 1986, OSHAs Occupational Health Review Commission ruled that paper
dustsmmganmdmtﬂmefmeﬂwnumncedmtstmﬂmddldnaamlympapam” Inl993 OSHA tssued
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a notice that all inert, nuisance, and organic particulate would be covered under the PNOR standard if no other
exposmehmttmapplnmble Presently, paper dust exposutes are limited under the OSHA PNOR standard (15
- mg/m’ total dust, 5 mg/m’ respirable dust)** The PNOR criteria were established to minimize mechanical
-nrnnhonofﬁleeyesandmsalpasagﬁ,mdtopwvmtwsualm!ﬂfueme

meaiymfmedbummd&ﬂ:ewefmdACGﬂiRVtammbgyfmnm—speﬁﬁcmﬁwlﬂek
particulates not otherwise classified (PNOC). The criteria for the classification of a substance as a PNOC include
the following hng pathology: 1) the architecture of the air spaces remains intact; 2) collagen (scar tissue) is not
~ formed toa significant extent; and 3) the tissue reaction is potentially reversible.* The ACGIH recommended TLV
for exposure to a PNOC is 10.0 mg/m® inhalable particutate, 3 mg/m’ respirable particulate, 8-hour TWA. NIOSH

Cellulose is a major component of paper. It is considered to be a biologically non-toxic natural polysaccharide
which is widely distributed in nature. Airbome cellulose dust has been described as both non-irritating and
non-toxic with little adverse effects on the lung at concentrations of less than 10 mg/m®* Since wood contains
~ about 50 to 70% cellulose, the celtulose content of paper could plausibly limit an 8-hour TWA exposure to paper
dust by the OSHA PEL (15 mg/m® total dust, S mg/m’ respirable dust), NIOSH REL (10 mg/m’ total dust, 5 mg/m’
r&sphabledust)aACGHiTLV(lOmg/m’tﬂldm)wlhnitsforceﬂdose.

DnstMiteAnﬁgen

- Dust mites are eight- Iegged,slghﬂmummpodsabwtOB millimeters (mm) in length. They feed on skin scales,

~* fungi, and other debris. They absorb water, therefore mites are dependent on ambient humidity and thrive in high
humidity environments. hﬁmmdlgmdfoodmdumymwasfemlpeﬂetswhwhmgemsmﬁmnabmn
10m35;.m1,snmlarmslzempollengmms.m'

SQBmvuymmmmaemsmmdwnthﬁmﬁmﬁewdym«mmsasodmdwﬂhmiwfeml _
pellets.” Exposure to these antigens can result in rhinitis and immediate or delayed asthma upon exposure in
sensitized individuals. Typical symptoms range from nasal and ocular itching, rhinorrhea, sneezing, shortness of
- breath, wheezing, and productive cough ® Commercially available allergen extracts of mite proteins are available
~ to determine sensitivity to the proteins either by skin testing or for in vitro assays of IgE antibodies.”*

Typically, mite antigen is sampled from surface dust and analyzed by enzyme immunoassay. This is because
epidemiological studies of mite exposure in domestic environments involve small quantities of airbome dust in
undisturbed environments. Sufficient dust mass cannot be obtained to measure what are considered to be typical
airborne mite antigen concentrations (commonty 0.005 to 0.050 g/m®). In addition, these studies typically donot
report the relevance of the particle size of antigenic material. Ithas been common practice to assess exposure based
onthemeasmememtofanallagenmamvouofdustwmlmemnnpumihatﬂleﬂlagmmtanofmedust
is positively correlated with inhaled exposure. 7

The threshold concentration (in micrograms of antigen per gram of dust, n:g/g) for sensitization to the mite antigen
Der p I (from D. pteronyssinus) and Der £1 (from D. farinae) is 2 ug/g; the dose for symptoms is 10 ug/g. These
threshokds are based on epidemiologic studies designed to estimate what level of antigen was likely to result in
sensitization in patients with atopic tendencies, and the dose that elicited symptoms in clinically sensitive
individuals. These thresholds should be applied as a basis for advising sensitized individuals to take steps toreduce
exposure. They are not meant to establish permissible exposure limits, since certain individuals may have a
response at a lower exposure.™
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Cummﬂahweddnmnwdm&mlmﬁmmemmfammwhmnuplmmmm
less than 0.001 jzg/m’ is airborne in undisturbed rooms. During disturbance, acrosolized Der p1 has been measured

from 0.005 t0 0.2 zg/m* 7 Itis likely that mite antigen is associated with hrga-parnculatewhndlsetﬂesmpndly
after disturbance. .
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Appendix 2
Questionnaire

QUESTIONNAIRE FOR U.S. Postal Service, Orlando, Florida
'HETA (99-0068)

DATE:

MO DAY_ YEAR

. | Wlmisywrﬁrstname,'middleiniﬁalandhstmme?

(First) ~ Ml (Last)
. Whatisywsocialsewritymnnber?_;_
. Ineaseweneedtocimﬂymeddnilshwr,wewouldlikebbeablemmﬂmWouldyoupleasetellme

your home phone number? ()
area - number

. What was your date of birth?
; MO DAY YEAR

e

L)

Sex:  1.Male : © 2.Female

Hoaith Hazand Evaluation Report No. 99-0068 f Page 29




HEALTH QUESI‘IONS 7

PLEASE ANSWER YES ORNO IF POSSIBLE. IFYOUAREINDOUBTABOUTWHETHERYOUR
ANSWER IS YES OR NO, CHOOSE NO.

' 7A.Doyouusuallyhaveacough? LYess 2No

(Count a cough with first smoke or on first going
out-of-doors. Exclude clearing of throat)

' ]FNOTO‘IASK]P'IDSA.

_ BDoymmnllyewghlikeﬂmmmostdaysﬁxﬁcmseuﬂvemmﬂsam&mgmeyw?
I.Yes__ _2.No__- ,

C.Whatmdnﬂlmdywrdidymiﬁmtluveﬂ:isowgh?

‘MO YEAR

-

M.Doyouumallyhmgupphlegmﬁunyom-dmt? 1.Yes. _2.No_
(Cmmtphlegmwﬂhﬂwﬂrstmoketxonﬁrstgmngmtofdoors. Exch.tdephlegmﬁomﬂlenose. :
Coumtswallowedphlegm).

IF NO TO SA SKIPTO 9A.

B.Dbyouhingupphiegnlikcmismmostdaysfodmemmﬂﬁmmmdmhgmeyw?
"L.Yes _ 2No___ '

C. What month and year did you first have trouble with phlegm?
’ T MO YEAR

9A.Haveyouhadwheﬁngorwhisﬂinginymrdwstatmytime in the last 12 months? 1.Yes 2 No___
IF YES TO9A GO TO 9C I _
‘B. l-laveym_ev_e_rhadwheaingawhisﬂhghymdwd? l.Yﬁ;_Z:No_

IFNOTO09B GO TO 10A




' C. Have you been at all short of breath when the wheezing noise was present? 1.Yes_ 2.No___

" D. Have you had this wheezing or whistling when you did nothave acold?  1.Yes_ 2.No___

E. What month and year did you first have this wheezing or whistling in your chest?

MO YEAR

BREATHLESSNESS

© 10A. Amywuwbkdbyﬂmdheaﬂlwlmhmrymgmﬂlelevelmwaﬂanglmashghtmm

1.Yes. 2.No_

B.Doywhavemwa!kshwammpeopleofyauagemﬂnlévelbemmofhmﬂﬂmmws? I.Yes_
2.No___

IF NO TO 10A AND 10B GO TO 11A.

C. What mounth and year did you Sirst have this trouble with breathlessness? .

- MO  YEAR

-1 | S
11A. szeywmkenupvnﬂ:afeehngofﬁghﬁmsmywch&statanyhmemﬂwlastl2monﬂ15'7
1.Yes _2.No_:
IFYESTO11AGOTO 11C
B. Have you ever woken up with a feeling of tightness in your chest? 1.Yes_ 2 No__ _
, IFNOTOllBGOTOlZ.

C. What month and year did you first have this chest-tightness?

MO YEAR

ATTACKS OF SHORTNESS OF BREATH

12, Haveywhadmaﬁackomeofbwaﬁﬂutwne.mdtﬁngﬂwdaywbmymwmﬂrest
at any time in the last 12 months?1. Yes_ 2.No __

13. Have you had an attack of shortness of breath that came on following strenuous activity
at any time in the last 12 months? 1.Yes.  2.No___

14A. Have you been woken by an attack of shortness of breath at any time in the last 12 moriths?
1.Yes_ 2.No_ -

IF YES TO 14A GO TO 15
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4B.  Have you gver been woken by an attack of shortness of breath? . 1.Yes  2.No___
mnommorn,u,ucorom

Whatmmthmdywdndywﬁrstlnvemaﬂackofshmﬂnmofbmaﬂ:?

_ MO YEAR
16. Amymumwﬂynsmgmymedicmforbrmthmgpmblems,mhxhngmbalas, '
aerosols, tablets or non-prescription medicines? 1.Yes_2.No___

QUESTION l7WHLONLYEEASKElelHEPERSONHASREPOR’l‘EDANYRESPM’R)RY

SYMPIDMSINI'HEPASI‘IZMON’I‘HSOREVER.
Pbaselhmkabmtyunpbﬁﬂnhneywbeganhvmgﬂnech&symp«msymd&wibed.

17. Weteymwotkingix(ﬁll—inptm:tjob classification)? " LYes 2No___

QUESTIONS 18 - ZZWHLONLYBEASKEDIFMPERSONREPORTEDRISPIRATORY
SYWI'OMSNTHEIASI‘]ZMONTHS.

18. During your work shift are the symptoms: I.Beuaer__ 2 Worse__ 3. Unchanged _

19. Afier getting home from work, are the symptoms: 1. Better __ 2. Worse_3. Unchanged _
Zo.Oveﬂmemseofﬂneworkwwkmdlesymptmns: 1.Better 2. Worse _ 3Unchanged_
- 21. Whmyouneawayﬁmnwmk,ondays—oﬂ'orvamﬂons,mﬂlesymm |

- 1. Befter __
2Worse_#

3. Unchanged __

2 Amﬂwsymptomswmstmﬂleﬁrstdaybmkmwuk[aﬁadays-oﬁ]mpmedmdhumkdws’ i
Yes 2.No___3.Don’tKnow__

23. While at U.S. Postal Service, Orlando, haveyoneverhadbreaﬂxmgproblemsﬂntrmltedmm

changing your job or your work location?
1.Yes___ 2.No




SYSTEMIC SYMPTOMS

24. While working at U.S. PosmlServm,howoﬁeuhaveyouhadmyofﬂ:e
_followmgsymptans? _ :

A.Fevers I.Never 2. Rarely 3.Monthly 4. Weekly S5.Daily
B. Chills L.LNever 2.Rarely 3.Monthly 4. Weekly 5.Daily
C.Night-sweats 1. Never 2. Rarely 3. Monthly 4. Weekly 5. Daily
D. Flu-likeachm S
| 1.Never__ 2.Rarely  3.Monthly__ 4. Weekly 5. Daily__

E. Unusual t:rednessorfahgue

: 1.Never _ 2.Rarely  3.Monthly 4 Weekly 5. Daily

IF ALL OF 24A, B, C, D, E ANSWERED 1 GO TO 30A

25. Have you had these symptoms repeatedly in the last 12 months? 1.Yes 2.No

26. Whatmonﬂlmdyeard:dyouﬁrsthaveﬂlwesympmms‘?
, : ) - MO. YR

Please think about your job at the time you began having the symptoms you described.
27. Were you working in (fill-in present job)? 1. Yes _ 2.No___

QUESTION 28 WILL ONLY BE ASKED IF THE PERSON REPORTED SYSTEMIC SYMPTOMS IN
THE LAST 12 MONTHS (YES to 25).

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

3. Unchanged

29. Whileat U.S. PostalSeWIce,Orlando havemesesymptoms,suchasfevers,achums,orunusmlnmdms,
resulted in your changing your job or your work location? 1. Yes_ 2. No___

30A. HavcyouevalostatleastlSpmmdsmﬂiomdleungwhllewmkmgatﬂ!eUS Postal Service, Orlando
- Plant?1.Yes ©=_2.No___

IF YES TO 30A, ANSWER THE FOLLOWING:; IF NO, THEN SKIP TO 31

B. What month and year did this weight loss begin?

MO YEAR
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31. Dmmgyun'wwhnghoms,atu.s Pos!alServnce,Orlandodoymusmllylnve:.

A Tritation of the nosc?
L.Yes 2No_
B. Stuffy or unny nose?
1.Yes_ 2 No_
C.Imtamnoftheeyw?
" 1.Yes 2 No_ ' _
D. Inritation of the throat? : - ' {
' 1.Yes .2 No_ . - 3 -

' PAST ILI NESSES |

32A. Have you ever had asthma? 'l‘.Ys_iNo__"
mnofdmcoross. |

B. Doyoustillbaveif? 1.Yes _2No _

C. Wasitconfirmedbyadoctor? I.Yes 2. No_

‘C. Atwhatagedldltsimt'? L Age in years

E. Ifyouno longer have it, at what age did it stop? Age stopped
Since working at Ortando US. Postal Service, have you ever had any of the following illnesses?
33. Amlsof Bronchitis? 1. Yes__2.No__ |
3. i-Iay—feverornasalaIl«gids?l.Yes___lNo_

35. Sinus trouble? 1. Yes__ 2. No__

36. Emphysema? 1. Yes__ 2 No__ |

37A. Preumonia? I. Yes__ 2.No__

1IF NO TO 37A, SKIP TO 38.

B. Whatmonﬂlandywdldplmnomaﬁrstown”

MO YEAR
C. Howmanyeplsodesofpnannmlahaveywhadwhﬂewmkmgatu.s PostalSerwoe,Odando"
Nmnberofeplsodes ,

'l'HEPERSON ONLY GETS ASKED 37D-G IF THE NUMBEROFEPISODESOFPNEUMONIAISZ
OR MORE.

Phaseﬂlmkabmﬁymrpbamemmywbeganhavmgﬂnepmodﬁofmmmmymdwuibed.




- D. Were you working in (fill-in present job classification)? 1. Yes___2.No___

38. Have you ever had other chest illnesses? 1. Yes_2.No__
IF NO TO 38, SKIP TO 39A.

"Please list other chest illnesses:
1.
2.
3. . . k»' -.

- 4, ) : o g

SMOKING QUESTIONS

" 39A. Have you ever smoked cigarettes foras long asayear? 1. Yes__2.No__ ~
(°YES’ means at Jeast 20 packs of cigarettes in your lifetime, or at least one cigarette per day for one year)

IFNOTO39A,GOTOQUE§TION40:
.. B How old were you when you first started regular cigarette smoking? Age in years

C. Do you now smoke cigarettes (as of 1 month ago)? 1. Yes___2.No___

IF YES TO 39C, GO TO QUESTION 39E:

D. If you have stopped smoking cigarettes completety, how old were you when you stopped?
__ Agestopped

E On the average of the entire time you smoked, how many cigarettes do (did) you smoke per day?
___ Cigarettes/day

49. Not counting yourself, how many people in yourhdusehold smoke regularlty? Number

41. How many hours per day are you exposed to other people’s tobacco smoke? Hours '
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QUALITY OF LIFE QUESTIONS

42 AﬂmdLapmtﬁmmyomwmymmayhaveMymrheahhhuwmﬁedwmldymny)mmwnh
© your job? Ateyou...

A.Vaysansﬁed

B. Modentelysausﬁed
C. Slightly satisfied

D. Slightly dissatisfied
E. Moderately dissatisfied
. Very dissatisfied

43, Howsatxsﬁedareymwﬂhymrhfeasuwholeﬂmdays? Areyou .

A.Veysansﬁed
B. Moderately satisfied .
. D.Slightly dissatisfied
E. Mudenately dissatisfied
F. Very dissatisfied

OCCUPATIONAL HISTORY :

" 44)What month and year did you first work at U.S. Postal Service, Orlando?

MO YEAR

45. Whatsluﬂdoywusm!lywm‘kuU.S Posta!Semoe.Orlando"
- First____ Second__ Third __

46 Howmanydaysperwed(doymwnllyworkatU.S.PoslalSavwe,Orhub? | DAYS

| 47. Forhowmanyyearsmmllmveywmkedwmmemlworkmgﬂmdsatus PoslalSemoe,Orlando?
"YEARS

48 Fammmmmmmmmmmmoms.mmmmﬁm

49, In the last 12 months, which of the following activities have you done: -

A. Faming
1.Yes _2No___
B. Used two-part (Isocyanate) paints
: 1.Yes_ _2.No___
-C. Wood-working
. 1.Yes__2No

(T




D. Gluing for model building l.Yes 2.No___
E. Welding l.Yes. 2. No__ _
- F. Bird-keeping L Yes___ 2.No___

IAMGOINGTOASKYOUABOUI'JOBSYOUHAVEHEIDATU.S.PW&]SWVM » Orlando, Florida
" SINCE Jaumary 1996. STARTING WITH THE JOB YOU HAVE NOW:

© 50, What is your job code?

51, Whatis your job title?

52. What department/section do you work in?

53. What is your main job task?
54. What percent of the workday do you do that task?

55. What are your other job tasks?
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