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:l.ESPlRATOR USE AMONG WESTERN PENN­
SYLVAN IA SURFACE MINERS. S. Franco, j. 
Cccil.hs . NiOSH. Mo~antown. · "-IVY; E. Yiauger, 
Hershev Medical Center, Hershey, PA: K. 
Stnck.1in .• \1SHA. nunKer, PA 

Kesplracor use among western Pennsylvarua 
jurrace mmers was eva luated as pan or a sIlico­
SIS screening survey. This survey was spon-
30red by il parmership between the 
Pennsylvania Chrome RespIratory Disease 
Program. the Mine Safety and Health 
Admullstration (MSHA), the NatIonal InstItute 
for Occuparional Safety and Health (NIOSH), 
and the Penn State College of Medicine. This 
report summarizes the results of that screening 
regarding the use of respirators. 

QuestIonnaires were administered and com­
pleted by 664 surface miners that addressed 
work habits and respirator usage patterns. The 
majonty of the workers were male. white of 
non-Hispanic ongin. and employed. The mean 
age was 47 years (range of 22 to d7). A large 
percentage of workers were iOWld to have radi­
ographic eVidence conslStent with silicoSIS. 
AnalysIS of questionnaIres suggested that 
improper we or respu-a tors was common. A 
total oi 507 (76A%) oi surface mmers reponed 
rhell' comparues proVIded dust respIrators. 
~ore than half (55.1%) of aU mmers reported \'1 
not usmg il respirator at all. Of the 294 workers 
who reponed using-a respIrator, 40.8% (120) 
reponed USIng it all or most of the time. and 
only 27.6% (81) reported bemg fit-tested. and 
tramed. in UStng a respIrator. Interfering faaal 
haIr was reported. by 31% (91) of the minors. 

..\s a result NI05H and MSHA. adminIStered 
J. SilicoSIS prevennon speaal emphasis program 
that targeted suriace mmers, The objecnve 
induded respirator usage tramIng, and healthy 
work habits education. Fitting. trauung, lvall­
abllity and proper usage are all necessary to 
eifecnvely ?revent silicosis among at-risk popu­
lations. 
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PREDICTION OF RESPIRATOR CARTRIDGE 
SERVICE LIFE AGAINST ORGANIC VAPORS 
.~T WORKPLACE CDNCE:vrRATIONS. E.W. 
Johnson, L.A. Brey, 3M, St. Paul, MN 

Prediction of respirator cartridge service lives 
against organic vapors is a subject of increasing 
interest to industrial hygienists. Considerable 
work has been reported in which parameters 
derived. from breakthrough curve meas~ 
ments are used in mathematical models for pre­
diction of respirator cartridge service lives. 
A~menr berween theory .md experiment has 
been fa irly good over the range of challenge 
concentranons fo r which data are available. 
Yiosr of the available data on service lives of 
respirator cJ.nndges olg;:IlllSt organic vapors has 
been ob t.uned at Cha llenge concentrations from 
.leout 500 to 1000 ppm. Very little service life 
data olre available at the low concentrations 
commonly encountered in workplace air due to 
the "ery long times required for these experi­
ments. 

To check ::hese predictions at low conce..'1tra­
tians. breakthrough curves were detennined for 
commerClally avauabie respirator cartridges at 
~ree orgaruc vapor challenge concentrations -
typically at lx and lOx the TI.V (to 50'-0 break­
t~ugh) ".:'d It 1000 ppm [to 100"10 b,reak-

.:rt I 
:vtEK were amon~ the compounas teStea. 
TestlJl.~ was done at a VOlumemc rlow or 3~ 
L/mm per carmd~e lequlValem to b4 Umrn 
fo r a ~alI or cilrmagesJ at .50% RH .. .;. [3 ruel ana 
!<jaer onoroacoustlC lR E"3S momtor was USal to 
de tect' breaKthrough. ~ 

The t:'0 highest concentratIon oreakthrou~h 
curves ror each comoound were usea to denve 
the parameters in th~ reaction kinenc (RK) 
equation necessary to generate the theorencal 
breakthrough curve for the lowesc concentra­
tion breakthrough curve. AttentIon is drawn to 
situanons where the model breaks down: in 
partIcular. highly volatile orgamcs such as ace­
tone that can migrate through the sorbent bed 
during storage. 
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SOME ERGONOMIC PRlNC:~LES FOR 
MATERIALS HANDLING DEVICES. D.B. 
Chailin. C. Woolley, 1· Foulke. i\. Ra bourn 
University of Michigan. Ann Arbor, MI; ~,.1. 
~ussbaum. VirgmJa Tech, Blacksburg. 'fA ; C. 
Junmerson. Ford Motor Co., Redford. NtI 

It is otten the case m industry that mOVtng 

materials requires a complex. ergonomics 5V;. 
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-----1em perspective both to assure that worke~ "-: 

a.ccommodated and protected. and that proaL. 
hVlty and quality goals are adueved. ThIs ~r!:" . 
sentation attempts to use such a systems aer. 
spective to provide guidance on how diiier!!:--. 
matenals handling .uds can be Specified ana 
used to reduce conitict mherent In these !TII;:;­
SIOns. 

SURVNAL AND GROWTIi OF BACTERIA ON 
RESPIRATOR FILTERS. Z. Wang, T. Reponen, 
K. Willeke, S. GrinshpW1, Umversity of 
Cincnnati, Clncinnati. OH 

All mne types of respiratoni cernfied under' 
the 1995 National Institute for Occupational 
Safety Jnd Health regulations ior respirators 
can be used bv health care workers ior the ~re­
venuon oi Mycobactmum t :.lOrrcuJ051S (MTB) 
tranSmtSSlon. The N95 haif-mask. pamcuiate 
respirator IS the most frequently ~ed fo r thIS 
purpose. Questlons have been raISed regarding I 
the pOSSIbility of MTB growth on resPIrators 
due to handling.. storage, .lOd reuse. This studY! 
was conducted to determme whether MTB mav 
grow, and how long it may survive on a resci- ' \ 
~_ffi~ . 

Bac:IIus suotilis (8S). :'srudomonas J7uorescrns 
(PF). and M. ;:;megmatrs (MS) were selected as 
NfTB slmulant bacteria. 3actena were 

.Aerosolized Wi th a Collison nebuiizer from 
th~ different suspensions: delOnlzed water. 
human saliva. nutnent broth (trypnc soy broth 
fo r BS and PF, Middlebrook 7xlO ior !V1S). 
Deionized. water represented loading with bac­
teria only. human saliva represented. loading 
during respirator wear, and nutrient broth rep­
resented the extreme situation WIth optimal 
nutrients. A preconditioned 37-mm filter was 
cut from a N95 respirator lIld was challenged 
10 mmutes with the aerosolized. bacteria and 
nutrients in an aerosol exposure chamber. The 
airflow rate through the filter was 5 L/min dur­
ing the loading cyde. This corresponds to a 
breathing rate of as L/min under heavy work 
load. Loaded. filters were incubated at &SOlo rela­
tive humidity. The inOlbation temperature was 
37lC for BS and MS and 181C for PF. Analyses 
were conducted a/ter 0, 1,3, 6, 9, and 13 days of 
incubation. Betore studying the survival. sever­
al elution methods were evaluated: VOTtexing. 
ultrasonidng. and mechanical shaking after 
submergtng the exposed. filter in a bwfer solu­
tion. The to tal bactena were counted with a 
hemocytometer while the vlabie count was ana­
lyzed. by cultivating diluted bac:er!ai suspen­
SIOns on agar. 

The data mdicate that vorte;cing: is the best 
elution method, with the highest ~otal and c:ul­
turable bacteria_ It was. thereiore, used in this 
study. None o f these three test bactena were 
able to grow on the N95 resoirator materiaL 
However, BS could survive on filters Over 13 
days while ~ survived for 1-3 days depending 
on the nutnnonal conditions. TIus Indicates that 
used. respirato~ .~ay be a ~tentlal M1l3 trans-
"". cc ......... co .......... .. . . . ....... ~ ......... _. _ __ ~ ~_ .J. _ _ , 

As an attempt to reduce manualliftUlg :.~: 
Glrtytng reqUI rements mherent 10 different . :. 
tOday, many companIes have emoarked on :.:". 
purchase and use oi J vanery or matenai ~il :-. 
dling .1SSlst d eVices. These range trom slm:: :: 
carts to sophisticated artlculatea balance .:.~ .. 
Ergonomic studies on the use 'J f suc.'1 de'.·:,:::c: 
have been conducted ..1 t the Umversltv UI 

Michigan 's Center for Ergonomics Jnd aisot­
where to r the past few years. From these ~ n.:_ 
ies it IS dear that these deVices can reduce :C"'. 

back stress when careiul attentIon IS gIVen rc 
baSIC ergonomIC pnnclples. Under some cIr­
cumStances. however. a partIcular device ::-..a:. 
increase the metabolic energy expenditure in ~ 
time required to perform a materials handJin'.: 
task. and may have little or no beneiioal be;' 
cilaruai ei fect. 

The presen tauon reviews several differer:: 
published studies by the authors and others ". 
this Issue. It ilttempts to syntheSIZe some '.n ::-. 
major iindings in a manner that proVIdes <l ,c 
ennfic basIS for prinCiples meant to assure 
ergonomic beneiits result from the speCliicJ.t: .... 
and use of different devices. The resultmg r::n: 
cipals are proposed to guIde deoslons about . 
whether a materials handling deVIce is need.ec 
(2) what type of device to use under specific 
conditions (e.g., container lifts. carts, hoists. Jr 
articulated balance arms. etc.). (3) what chJ.m;; 
in the workplace may be needed to use a de\'~ , 
effectively, ilnd (4) what type of specIal worxe , 
training may be needed to we a specific dev lc . 
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ERGONOMIC AND SAFETY . .>SPECTS OF 
EQUIPMENT USED!N TRUC<ING DEU\'­
ERY OPERATIONS: AN EVALtJATION OF 
RAMPS AND HAND TRl:CKS. IV.M. 
Kcyserling. K.A. ~to nroe, C.S. Woolley. 5. 3 . 
Ulin. UOlverSlty of )v[ic.1igan. Ann Arbor. :.u 

Ramps and rwo~wheeled hand trucks are ~C L. 
finely used by truck dnvers to unload produc: 
from traders. Because loads in the hand truc;, 
can be quite heavy (sometimes more than :.so 
kg). dnvers may be reqUIred to exert high hap. '.. 
forces when maneuvenng the ~ck down ~he 
ramp_ !n addition to high bmmechamcJi loacs 
on the musOlloskelerai SVs tem. there is an de· 
vated risk of slips .lna fails due to Increased. :,:~ 
"'"n:ll ~""""''''''''''''r\'C ~ . t ho c h"l>....~ ....... _ , _.~~. __ _ 


