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PREFACE 

The Hazard Evaluations and Technical Assistance Brarich of NIOSH conducts field : 

investigations of possible health hazards in the workplace. These 

inve~tigations are conducted under the authority of Section 20(a)(6) _of the . ;, . 


Occupational Safety and Health Act of 1970, 29 U.S.C. 669(a)(6) which· 

authorizes the Secretary .of Health and Human Services, following a writteD 

request from any employer or authorized representative of employees, to 

determine whether any substance norma)ly found in the -place of _emploj(IJlent has 

potentially toxic effects ·;n such concentrations as used-or Joun~ • . ·. 


·: : ;. , 
..····. . . .. 

. The Hazard Evaluations and Technical As~istance Branch also pr.ovides,--tipon . 
reauest, medical, nursing, and industrial nygiene technical and consultative 
assistance (TA) to Federal, state, and local agencies; labor; industry and 
other groups or individuals to control occupational. health hazards and to 
prevent related trauma and disease. 

Mention of company names or products does not constitute endorsement by the 
National Institute for Occupational Safety and Health. 
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. . 
. 1n ._,August . 1982';: .·the National Institute.. f!Jr' :Occu·pa.tiorial Saf~ty · and '- · · ·. 

· 	Health. (NIOSH) · ·received · a request from Kistier ·connnunications, Inc.,.. ·· : ..·:,_._:
Denver, Colorado, . to . evaluate the· potent.ial :·expo·~µre ·\if· employees· to_.:;-_::.:_:· ·. 

pqlych·lorinated·_.··.b:i_phenyls (PCB~). The. -~:c~s '. .w·e·r-e . ·:t',liqu·gnt to 

. 
· 


·.... •
·nave:·.·: 

. . .. ·. 	 corit~mi'nated .n.u~'r.9us: ·cata1 og surfaces ·. which : were·...shi ppec(· from ·the: .·.·. 
: .. pub.li sher ($ates · _Rubb·er Company) to the ·Kistler · warehquse and ·theri . ... 

handled 
ogs .

by employees at Kistler. One einoloYee who handled :these . cata;..::·.· ·.. .:' ·.·.
. . . 1 developed a rash on . the. face • and har.ids ··:while· :~leariirii.res.tdtje.' .:off.: :. •:·. . · ·. ;: :.::: 

. .the. ca:talogs wtii.ch was .thought to have,:_come ·>frcim>a>tr~ilsform~r re.. 
.. :~:~tef ~.-~.~~~~.\0.111~;~t!'.( .~)ubJ.i.shing'. :.hou~e( ' .:~ · :<··"~:).... :.. ·::J.: :t>· :,:: :. 

.. .f.:i af-:._:....:. ;.. :·.·. : ::::..,.~ 
·i·> ·.:.. · :··· \ <?>..,.:· ,.·:.··
. ···.. 


·on ···August · 9·;. 19.82,' )HOSH performed its in·i ·tial · survey• . Bas.ed qi, i:n·:.. ···'\·\ . 
 ·.·· 
for!llatioh found ·during the initial survey, .m~gnesium~. arsenic:,' '•lead; ·- :.-: . .:. 


' 
I• • ca.dmium, chromium;·:zinc, and the pH content of: the _resi'due. found on.. the . .:. ·. · 
·~. 
., ·catalogs were also· evaluated in addition · ..~o PCBs • . _. ·..B."1lk: and .wipe.. ,·:;. · . .... . 
' · i' ' / : samples:· of. ·the ··.residue were ·analyzed .for th.e.)::ontamina'nt~.. of. conc.e.rn.-·:_·.·. :··. · ' 	 ..:· 

• .. 
.
': 	 -· 
.•~.. ;. . . The J~mpl'o_vee most-i.nvolved 1n hatid.l i ng .the··.cor.(tainitiated'°·c~tal pgs· in the-: . · . . ·. 
.l ... ,, ·war~house , operati on· ·.was· intervi'ewed by· a .NIOSH ·-ph.Y:sid an. ·o.ther . · .· · ·. 

wqrkers were only ou.est'ioned briefly_. . •, . . . ·:.' .··. ·:.··· 
·"' 

-~ 
,. 'The ,re·suJti ..of. .the:·:buik" ·and w,··pe· ·sampl·e~.:~h~~e·~/:~·~:n~d~-~~~:~~b~ ·e·'.:1.~vei··~ -:.:_ .( ... .. . .· 	.,, 
:..:. :.- : .. ·': ·..· .. ·-··· . . 

~.. . of ·.PC~s, pol.y~·h,-orf~ated .dioxins .: (-PCDDs·k ·.:and .:-p.o.lychlQr.'i'n.at~~ ...dfbenzo1 ~ ·. · 
~~ 
:;:~ ·.fu·ra:.os.. (PCDF's)·. ~: Ar·senic; cad111ium, an·d cf.irorri.i,ui!i' -were· al.so . below . the · · 

. limit of analytital . detectiori. Lead., ·zi-nc, ·and· ·magnes;.um 1n the b·ulk 
material were. 0.25, · O.'il2, and 0.31 percent, ··respectively~ ·· These. ·were 


•: . only slightly above· the a·nal,ytical detection · ·levels. for · eacli• .The P.H 

·: : was 10.7 which i..s considered distinctly alkalfne. . . . 

The medical evalu.~tion determined that the:· alkalinity· of the du.st~was- · .. ·. 
the probab1e · cause · of. the rash and that an.. · un·accustomed ··amount . of · · . ·.. 
muscular work· was the proba~1e cause of sorenes·s: in a·rm· arid neck. · · · 

-: On the basis . of ·ttie data obtained in ·this investigation, NIOSH · 
' .. detenni ned that exposures to the residue found ·on the catalogs .di d · 
··­ not contain PCBs, PCDDs, PCDFs or a large pe_rcentage ~f the ._vari ­ , · ·. ·. 

·.· ous metals evall!ated. It was determined, ' however~ that the pH ·. 
... 
• ·

.Content ·o·f ·the . residue found on the Catalogs· p·robably'. 'i{aS a ·major 
,. 
-~· contributor · to ·the· irritation/rash experi ence.d.. by 'the enipl oyee who ... :•	 . 

worked with the ·catalogs. The route of cont'ami.nation ~as thought 
:-. : to be ski.n .. contact which was caused by direct:' contact and raising 

dust when the employees handled the catalogs. Therefore, based o~ 
the envi ron111erital and medical findings there ·di d appear to be ·a 

··. . heal th hazard to the workers who handled the contaminated· cata­
... 
,:·.,. 1ogs. Recommendatjons are included in Section VIII of this report 

to help assist i.n preventing future episodes • . 

------------------
KEYWORDS: · S°IC · 4225 (General Warehousirig· and Storage), · publication. 
storage, pamphlets, brochures, dust, pH. 
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II. IUTRODUCTIOH 

In Aucwst 1982 the National Institute for Occupational Safety and 
Health (NIOSH) received a request for assistance from c: representative 
of Kistler Corm,unications, lnc., Denver, Colorado. TJie req·uest was to 
determine if there \vas a health hazard from exposures to polychlori­
nated biphenyls (PCBs) or other polychlorinated conpounds which were 
thought to be in a grayish-white residue found on the catalogs. The 
catalogs were shipped to Kistler from the· publ i st;i ng departr.1e11t of 
Gates Rubber Company, uenver, Colorado . A transforr.ier fire/spill at 
Gates was reported to have contaminated numerous crates containinq 
~ublications that were sent to Kistler. ­

tJIOSH conducted an environr:iental and medical sur,vey duri-n~ ·August 1982 
to · evaluate the potential exposures. The results · and recor:Jmendat-ions 
presented · in this report were given t" tbe companie~ in'lolved anrl the 
employees of concern as soon as the results were available . 

I II ·. BACKGROU!JD 

Kistler Cor;iriunications, Inc . , is a distribution housf! for published 
nater;als, e . g. , l"'agazinE:s, catalogs, par.phlets, etc. The co11pany 
recP.ives this material fror1 industries in the Denver area and distrib­
utes the. materi a1s when _required. Gate~ Rubber Conpany, Denver, 
Colorado, is one of the indust:"ies that store their publishing l'late­
rials at Kistler CoMmunications . · · 

In July 19.82 Gates sent Kistler ·approximately 42 skids which contained 
the company 1 s publicati ons . A few days after their delivery at Kistler 
a warehouse employee f)egan renovin9 the catalogs from tr.e boxes. This 
required approximately a fu·ll day 1s work and during this time the 
enp1oyee counted, cleaned, and repackaged the catalogs. 1t Has deter-:­
mined that during this day the enployee counted thousands of the cata­
logs. As tt,e work day concluded, the enployee noticed a rash around 
the face and hands and it was thought that the grayish-white material 
found on the catalogs might be the cause of the irritation/rash~ The 
following day the er!ployee developed a soreness in her right arm and 
neck . 

I!lfornati on given Kistler rianagenent regarding the grayi sh-tthite r.1ate­
ri al suggested that the catalogs/skids in question were stored in a 
\'tarehouse at Gates Rubber and that c11rinq June 1981, a transforrier 
contail)ing PCBs had caught fire and contar.1inated the catalogs ·and skids . 

This infornation was not available until after the enployee ha<l separa­
ted the cataloqs . eecause of these concerns Kistler contacted NIOS1i to 
evaluate the potential health problen. 

IV. EVALUATIC11; DESIGIJ AN!.; tlETltu[J'.) 

A. Envi ronr.1enta1 

[;ue to the lack of i nfornati0n concerning ttie grayi sr-v,td te r.iate­
ri al found on the catalogs and skids, as \tel1 as th_e concerns 
described to t·l IOSH regardi n9 the potential for PCBs fro!:! a trans­
forner fire, the following strategy wa~- used: · 
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1. 	 Contacted Gates Rubber Company to conftrrn the possibility of 
PCB contamination from a transforrier fire. 

2. 	 Collected various samples of the . grayish-whHe naterial and 
suhnitted the~_,to the NHJSH laboratory for evalaution. · 

3. 	 Based on conversations with Kistler, Gates, and NIOSH ' s labora~ 
tory, it was decided that tl1e r:iater:ia.l would . be analyzed for 
polychlorinated biph€nyls (PCBs), dioxins (PCDDs); and diber1zo­
furans (PCDFs) . PCDD.s and PCDFs are produced when PCBs are 
heated exces_sj vely, either during · man~facture or i .n an expl o­
sion or fire . The material _ was al.so analy'zed for r.iagriesiurn,
arsenic, l.eac', ·· cadmil'm, chronium, zfoc, and the materials' pi-: 
1evel. These 1ast concerns were incl u.ded because of i nfoma..: 
tion which Sl!ggested · that the material .might be· waste· r.:aterial 
from Gates.-' ~att~ry p:rodu~ti.on area ,_ :: · . · . · ·. · :: · ·. · 

A.variety _of tecnni.ques were used t~ ·evai:uate --the· material i-n ·ques..:·: 

~ 
_: tion. The sar.iple.s were analyzed in th~- foll':)\ling ·manner·:· .·. . . . . . : .

1. · Polychlorina.ted. haterial s I• ~ • 	 • ' ' • . . :

Five· samp·l es--one bt!l k an.d fqur ·i,j; pe--were · analyzed .for the 
..··presence ·of i_sorers of PC~s~ PCuDs~ . and ~~uFs of any 'degree of ·. · 

~hlorine substitution,. i. •e._, Cli tq . ._Cls. · Any -individua1 · 
, somers detected .were summed to y1 e1d ._a .concentration for the 
group, e . g., ·.the · tetr~chl,orqdihenzof~ran~. ·Th~- _2,3,7 ,8­

. tetrachlor·o .isomers of 'the ·.oioxins .and furans . are the 'Onlv ones ·... . 
'to 	be r-eport~c! individually. . . ,, . . ... -,: ,, . . ~.-... 

.:·B~th b~:1k. a~d wipe o.f the. grayi sh~\Jhite . ~~t~ri~l : samp;es ' were 

Soxhlet extracted for 24 ·hours with , hot · benzene and this 


· ·extract concentrated to a finai col.umn .o{ _.200 ul using a c.ool 

M2 gas blowdown. A recovery spike of 200· ng of .d12­
ctirysene was added to each sacpl e befo_re extraction and a 

quantitation internal standard of 200 ng of d1o~ant~racene 

was added to· the· 200 ul of cuncentra.ted extract before HRGC-hS 

analysis. Multiple analyses of each sample extract were 

required to screen for and, if necessary, confirm the presence 

of the r.iany PCDIJ and PCDF 	 isomers possible·. 

2. 	 tleta1s and pH 

One bulk sample o_f the grayish-white material was also analyzed 
for arsenic., lead, carmium, chror,iiunr; magnesium, and zinc by 
NIOSH Method No. P&CAt : 173 after digesting a . portion o_f the 
sample with nitric acid and· removi~g the ·excess acid by e'vapor­
ation. 

A 1% Mixture of the sample in deicnized distilled water was 
aqitated for about ten minutes and allowed to settle. The ph 
of the decanted 1 i quid was measured and, si nee it was ·greater 
than 7, no sulfuric acid was present. The pH of the deionized 
water was also checked. 
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5 . f·!e di ca1 

The one \vorker primarily affected was intervie.,.,ed privately on two 
occasions. uther workers Y,erE questioned only briefly in the 
general work area. 

J . EVALUATION CRITERIA AND TOXICOLOGY 

Because · N·IOSH and Kistler did not want to re-expose er;,pl oyees to the 
work operation, NIOSH felt that analysis of the bulk material and 
r.iedi cal i'ntervi ew · was the only way to adequately evaluate the ci rcur:1­
stances 1eading to the episode in question. Therefore, the norma.1 
sources of criteria used to assess the workroori concentrations, e . g. 
the Occupational Safety and Health Administration {CJSHA) standards {29 
CFR 1910.1000); the NIOSH criteria for a recommended standard; and the 
American Conference of Governmental Industrial hyoienists (ACGI1i) 
Threshold · Limit Values for Chemical Substances and Physical . Agents in 
the ~lorkroom Environr.ient (TLVs), 1981, could not be used. 

Except for the pH concern which is discussed below, the medical {toxi­
cological) evaluation criteria used for this investigation are pre­
ser.ted in Tah. le 1. This incl uoes the primary hea1th effects for each 
of the contaminants of concern. Mone. of -the metals \vould be expected 
to have acute eff~cts fron short tera dennal exposure. The polychlori ­
nated conpounds, arsenic, cadmium, and chromium are not included si nee 
th~y were .not detected in the laboratory analysis. 
. . 
The · pH of the dust turned out to be the primary concern in this study . 
pH is a value taken to ·represent the a~idity or alkalinity of a r:iate­
rial. Strong alkalies can be caustic and corrosive in liquid form or 
in moist environments: Sonewhai less alkaline material can be irrita­
ting. Normal· skin is slightl y acid (pli a little less tha:n 7). Sodiur.1 
carbonate (washing suds) solution exposed to the carbon· dioxide 
normally found in air will have a pH in the 9.2 to 11.0 ranqe.1 A 
substance Hith a pli similar to washing suds could be expected to be 

_irritating to mucous r.iembranes or moist skin on prolonged exposures. 

VI. RESULTS AN~ DISCUSSION 

A. Environmental 

The analysis for the various polychlorinated conpounds were all 
non- detectable and therefore this concern was determined to he 
unwarranted. 

The results from the sc1mple col1ectec at Kistler for metals and pl-! 
analysis are des~ribed in Tahle 2. Lead, zinc, and magnesiur.i Here 
the only metals detected and the percentciges were relatively 101-1, 

i .~ .• 0.25, 0 .42, and 0.~1 percent respectively. 

The pH , ·evel (10.7) · of the grayish-white material found was con­
sidered e·xcessively high anc! could be a major factor in the skin 
irr.itation described. 
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B. 	 .Medi ca1 

·The one worker affected noted a reddening of the skin of her face 
after work but did not characterize her prob1em as i rri tati on .. She 
received non-specif i c treatment fron her private physician with 
i rnprovement. The fo11 owing day she experienced discomfort in her 

· right arm and neck. Again this was non-specific. Several other 
employees were que~_tioned br"iefly, but were not involved with the 
i riried i a-te probl er.. · · 

. 	 . 
The most likely explanation for this \·Jerker's prbblerr. is that the 
alkaline dust served as a low level irritant to the skin when Qixed 
with sweat (even though S\'1eati ng was low enough to go unnoticed). 
The irritancy was sufficiently low that only the: rash _was notice~ 

..... l 

able wi~~-out a se_nsa~ion of_- irritation. The dust c:ow:a ·have go~ten 
..... 
l. 	 on- the face both-· by .tr~nsfer on the · han<1s and by: -becor.1ing afrborne· 

while counting the catalogs. . · 
:~... 
·: A ·l i kel_v explanation fo_r the arm and . neck disconfort is an unaccus­

. tor:ied :_amount o.f muscular activity goi r,g through . the· :_rattier large 
cartons 6f cata16gs whfl~ counting then. 

,.. . C. 	 uther 
. 	 . 

It was determined that the .alleged fire and transfori'.ir:r spill ebi­
.. sode \1ere not related. \./hen inquiries .~Jere made by lHOSi-(.of Gates· 

concernir0., these _epi.~~des, Gctes ·stated that .the ·..fJr~--~-a~ ,a r.ubber·.. '.:. 
pprticl e f i re tha.t OG.Currer on June 17; 1%1, .·"i-n· _. Ubi.t ·' u · :of their 

·oenver plant. .The° . _transform~r . srill did· contoi n· ,PCB- fl uid; 
however·, this wa's· described to NIOSH as a mi nor spi 11 · i n the base
ment of Unit 46 which is across . the street from Unit 11 at the 
Denver pl ant . Al so, the spi 11 qccurred on .June · 12 not June 17. 
Finally, the catalogs in question were· storecf in the baser.ie·nt of 
Unit 46; however, the spi 11 was not . in the ·same room as the 
cataloss. · 

· VII. CONCLUSIONS 

NIO~li conclt!ded that a health hazard did exist to the e~ployee who 
handl ed the materials shipped to Kistler from Gates Rubber· Cor:ip·any. · It 
was · felt by MIOSH that this grayish-white material had a high pH level 
wh i ch contributed to the s,ymptoms experienced by the employee. An 
uraccustor.ed amount of physical activity was a factor in the 1:1uscul ar 
complaints. 

VI Ii. RECO!IMEIWATIONS 

In viev, of the findinos of tJIOSH's environriental and medical stuc'y, as 
Hell as personal COITll:l~nications Hith individuals at Kistler and Gates, 
tre ·foll m..Ji ng recor.inendations are made to assist both cor.iparii es in 
proVi cfing a better Hork envi ronr.ient for the concerned enpl oyees: 

1. 	 Gates Rubber Company should atter1pt to deterTPi ne the scurce of the 
grayish-white material. _lf possible i t sh.ould be eliminated; 
otherwise the printed mci.tter should be protected ftcm further 
contamination . 

­

http:uraccustor.ed
http:lHOSi-(.of
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2. 	 Gates should attempt to remcve the grayish-white material from any 
of the remainino catalogs still at t he ~enver plant before allowing 
their employees~ or other er.iplcyees to cor,e in contact with this 
nateri al . 

3. 	 If either of the companies should encounter th'is material ir. the 
future, proper steps should be taken to rer.:ove the JT1aterial. This 
would include tlie use of proper removal equiprient and/or tech­
niaues. Personal protective clothing and good personal hygiene 
neasures should be a necessity. 

4. 	 The proper re~oval equipment would include vacuuming and the use of 
rags to reduce and/or eliMinate the potential exposures descrihed. 

5. 	 Proper personal .protective clothing would include ·idO!>h approved 
dust-type respirators, gloves, and ·possi hly garments worn only for 
this reooval process . 

6 . 	 Lood personal hygiene measures should be considered durfng re­
r.ioval. This would include washing of one's hands and face before 
eating or at the end of the job. Also food, drinking, or sr.ioking 
should be prohibited duri~g the cleaning process . 
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XI . DISTRIBUTIOt~ Al-JD AVAILAB1UTY 

Copies of this report are currently available upon reauest fron IHOSH, 
Di vi si o·n of Standards Development and lechnol.ogy Transfer, Infornati on 
Resources and Dissemination Section, · 4676 Colur.1tia Parkway, Cincinnati, 
Ohio 45226. After 90 days the ·report ~Ii 11 be avail ab1e through tile 
National Technical Information Service O·iTIS), Springfielc', Virginia. 
Infornation regarding its availability through NT!S can be obtained 
fro~ NIOSH, Publications Uffice, at the Cincinnati address . 

Copies of this report have been sent . to : 
. . . . . 

1. Kistl er Comunicati ons, Inc • 
. 2. 	 :u.s . IJepartnent of Labor iosi,A.- i,egjon Vlll . 

:3 .. · l·JIOSH - . Reaion VlII. .. . . 

4 . Colorado .DEipartment of 1,ealth . 
5. State D~signated Agency·. 

For the purpose of inforr1ing ·_affected er.iployees, ·a copy of this report 
·shall be posted in a pr or.ii nen·t place. ·accessible to the employees· for a 

. period of30 cale.ndar. days. 	 · ·.. . . · .. 
. . . ..... ' 

. 



Health Hazard Evaluation Report ~o. 82-370, Page 8 
"


TABLE 1 


EVALUATION TOXICOLOGY 


Kistler Cor.Dunications, lnc. 

uenver, Colorado 

Substance Primary itealth Effects2 

Magnesi_ur.i As freshly generated fune: irritation of eyes, nose; 
flu-like symptoms (metal fume fever) . (Jtherwise not 
toxic. Epsor1 Salts (r.iagnesium sulfate) is used as a 
laxative. 

Lead Chronic poisoning affects red cell forriation, the 
.nervous system, and the digestive systel"l. larly 
synptoms include constipation, ahdor1i na 1 cranps, 
fatigue, and sleep disturbances . i··1assive doses will 
hasten these symptons. Lead .fume exposure is the r:iost 
likely cause of industrial poisoning; chronic ingestion 
being a probleM prinarily in young children. 

Zirlc As freshly generated fume can cause meta1 fur.ie fever 
(see magnesium above) . Zinc salts of stron9 acids are . 
astringent and corrosive to the skin and irritating to 
the gastrointestinal tract. However, as the dust in 
question is alkaline, no dermal toxicity woulc4 be 
anticipated. 
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TABLE L 


Su11mary of Sarr.pl es for t·ietal s and pli in Percent 


Kistler ConMunications, Inc. 

Denver, Colorado 

AU.gl!S t 1982 

Arsenic Lead Cadf'iiun Chromium Zinc t·iagnesi urn ph 

ND 0.25 {·!I., bi.J 0.21 10.7 

UNIT OF DETECTION IN ug/sar.ipl e: 

0.08 0.00~ 0.002 0 .003 O.u02 0.C.04' 1 to 13 

IJi.J = non- detectable · 
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