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PREFACE 

The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field 
investigat_ions of possible health hazards ·in the workplace. These 
investigations are con·duc·ted under the authority o.f Section 20(a).(6) of the 
Occupational. Safety and .Health Act of l970, 29 U.S.C. 669(a)(6) which 
authorizes the. Secretary· o( Health and Human .. Servic.es, following a. written· 
request from · a~y employe~ or authori~ed r.epresentative of employees, to 
dete~mine whether any .substance normally found in the place of employment has. 
potentially .toxic .effects in such concentrations as used or found. 

The..Hazard Ev,aluations ·and Technical Assistance Branch also provides, upon 
request, medical, nursing, and industri-al ·hyg·iene technical -and consultative 
assistance (TA) to Federal, 'state, and locai a_gencies; labor; industry and 
other grO\JPS ·o.r i,ndividuals to control occupational health hazards and to 
prevent relat_e9 traum~ and.;diseas.e • 
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Mention of company names ·or products· does not constitute endorsement by the 
National Institute for· Occupational Safety" and Health. . . ..... . 
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I. · · SUMMARY • f'" • ~ I

In October ·,9.80 . the· National Instit-ute -· for ·occupational ·safety .. ·and 
Health (NIOSH) received a request from Mountain Bell to evaluat~ -expo­
sures to emissions from continuously operating copying machihes at 
their telephone- order.ing center at fort .Collins, .Colorado • .. Th.e two 

. employees who operated ~he -copying machines comp Jai ned . of burning eyes, 
cqugh, headaches, , fati ,gpe·, and pulm~nary irritatiqn. These . sympt:oms 
a.re all compa~i~le with ozone :exposure -. I11dust_rial _hygi~ne e·valuat:ions 
were performed on. · Noyembi::r 1.4, No~~ipber .20, .· >an.ct December .lO.i 1980. 
General room and br~athing zone .~ir. sample.s .were taken for ·determina­
tion of potential ~ipos~ies to ozone~ lhe ' onlj sdu~ce of oz6~~ -~t this 
facility was the air emitted from two .copying machines l.ocated :in. the . 
same room. General room air samples were· taken · ·in· this -room and lii the 
breathing 

. 
zone of. t~e ·two workers operating .t..he .copying machine_s._ .. . . . . •, . 

On the f _i~st two .. vis_i~~' ·.pirect-.r~adi_-.n9: d~.te~~or: tube~ S~Ovted' trace 
quantities of ozone (less then 0.2 mg/M"3). Therefore, long term air 
samples were taken on the December 10 survey. All_. ai.r s~mples ,. on. this 

' 
visit were below the laboratory limit of detecti.on of 0.001 ·mg/M3. 

. . . 

Between the initial and follow-up surveys, Mountain Bell installed ven­
·tilation -.on _bo~l:I _copy.ing machine_s. Th.is totally e_liminat~d any emis­
sio_ns .coming .into .. t,he . room fr.0(11 . both ma,chj,nes. Bci,th . ope~at,ors of the 
.coi:iying mac·h_i.nes not.i~ed-,.an improvem~rit . ~ri. ~9e _" r ,oo~_'.·s afr, ,q~.~li.ty. 

On the basis of the e~vironmental data, ·NIOSH conc·luded1 ttfat a 
,heal.th h-azard did . oat . 

ng 
exist from exposure to . ozone at the Mountain 

B·eJl.· teJephone 9r..oer i center at Fart Co 11 ins, Col orado. Recom­
mendaf ions .on ventilation and work practices are included in Section 

· VHi of ·thi·s -r·eporL 
· . . : .. . .. ... .. . ' 


KEYWORDS: SIC 4811 (Telephone · Communication/Wire or -Rad~o), ozone, 
copying machines . . . .,. . .· .-. ~ _ ._ _. 
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II. · INTRO~UETION . 

NIOSH received a request in October 1980 from management at Mountain 

Bell to determine if there was a health hazard from exposure to emis­
 i 
sions from continuously operating copying machines at the telephone -_. -,

ordering center at Fort Collins, Colorado. Environmental evaluations 
were conducted on November 14, November 20, and December 10, 1980. 

III. BAEKGROUNB 

This request originated· from management at the Mountain Bell facility 

at Fort Collins. The area of concern consisted of a small room in the 

basement of this facility. Two large copying machines continuously 

operated from 1:00 p.m. to 10:00 p.m. five days a -week. The two work­

ers in this room had symptoms such as eye irritation, cough, headaches, 

and fatigue. Such symptoms are compatible with ozone exposure. 


IV. ENVIRONMENTAL DESIGN ANB METHODS 

Ozone was measured by using direct reading detector tubes. Long term 

breathing zone and general room air samples were taken with impingers 

and analyzed according to NIOSH P&CAM Method No. 154. 


V. EVALUATION CRITERIA 
·-­

A. Env.ironmental 

Two sources of . criteria were used to assess the workroom concentra­
·tions · of ozone: (1) American Conference ·of Governmental ·1ndustr·ial 
Hygienists' (ACGIH) Threshold Limit ' Values (TLVs); · (2) Occupatfonal 
.Safety and Health Administration (OSHA) standards (29 CFR 1910), 
January 1978. 

· permissible Exposure · Limits 
·· 8-Hour··Time :.::-Weighted 

Expos1:Jre· Basis 

Ozone •••••••.••••••••••••••••••••••••••• . 0.2 mg/M3 (TLV) (OSHA) 

mg/M3 = milligrams of substance per cubic meter of air. 

Occupational health standards are established at levels designed to 

protect individuals occupationally exposed to toxic substances on 

an 8-hour per day, 40-hour per week basis over a normal working 

1ifet ime • . 


B. Toxicological ~

., ' 

Ozone is a b 1 u i sh colo red gas with a pungent odor. The pulmonary 

system is the target area for ozone. Signs and ·symptoms of ozone 

exposure include eye irritation, cough, headache, vertigo, drowsi­

ness, fatigue, and pulmonary irritation. Pulmonary edema from high 

exposures has been reported. These symptoms may persist for six to 

nine months. · Permanent disability has not been reported.l Ozone 




Health Hazard Evalation Report No. 81-006, Page 3 

intoxication can mimic the common cold, influenza, sinusitis, bron­
chial asthma, bronchopneumonia, pulmonary embolism, and ·myocardial 
infarction.2 Maintaining levels below 0.2 ·mg/M3 for an 8-hour 
day, .40-hour week should eliminate any medical . problems and em­
ployee complaints. 

VI~ ENVIRONMENTAL RESULTS 

The direct ·reading environmental samples indicated trace quantities of 
ozone. There was also a slight ozone odor present. Therefore, long 
term environmental samples were taken. These samples were collected 
after Mountain Bell installed ventilation. All .samples were below lab­
oratory detection limit of 0.001 mg/M3. · 

VII. D1SCUSSI0N -AND CONCLUSIONS 

A health hazard did not exist at the time of this evaluation. This 
conclusion is based upon the nondetectab1e. levels of ozone. The venti­
lation system was adequate and review of blueprints showed that all 
emissions from the ventilation system went to the outsiqe of the build­
; ng. The two workers did not have symptoms after the. vent i 1at ion was 
installed. 

VIII. RECOMMENDATIONS 

l, 	 Adequate ventilation (such as that installed in this facility) 
..._. should be put on other copying machines unless they are in a well 

ventilated area. Ventilation is probably not necessary if the 
copying machines are installed in rooms with adequate ventilation. 

2. 	 If employees complain of symptoms of ozone intoxication, illDllediate 
checks should be made for ozone exposure. 

IX. REFERENC::ES 

1. 	 Plunkett, E.R., Handbook of Industrial Toxicology, Chemical Pub­
lishing Co., Inc., New York, 1976, pp. 315-316. 

2. 	 Proctor, N.H., Chemical Hazards of the Workplace, J. 8. Lippincott 
Company, Philadelphia, 1978, pp. 396-397. 
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·X'I.· ··.arsi'RIBUTION· ANH AVAIL:ABILITY ,, t . . : ' ...

Copies ·of ·th;'s · report · are currently available upon .-request ;from NIOSH , 
Division of ..Technical Services, Information Resources and Dis·semination 
Section, 4676 Columbia Parkway, Cincinnati, Ohio 45226. After 90 days 
the report wi ll be available through the Natfqna'1' T_ec.~n'i~al >Jrifqrmatibn 
Service (NTIS), Springfield, Virginia . Information regarding its 
·avai1abiHty through · NTfS tan be ··obt 'afoed ' "from,·· N,IOSH; · Publications 


:.·:. Office;· at the .Cincinnati address.·'.. ·· · : ·. ! ;.,.; . ·.~ .. 


Copies· of this report · have been sent to: 

1. Mountain Bell. 
2. U. S. Department of Labor/OSHA - Region VIJI! . 
3. NIOSH - Region VIII. 
4. ·'Col orado .. oe·partment of Hea1th. 


···5. ·State Des i'gnated Agency. 


'For the purpose of informing affected emp·loy.ees, a copy of this report 
·shall ·be posted· in a ·prominent place accessible to the employees for a 
period of 30 calendar days. 
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TABLE l 

Breathing Zone and General Room Air Concentrations of Ozone 

in Copying Room 


Mountain Bell 

Fort Collins, Colorado 


December 10, 1980 

Job Classification Sampling Time · Ozone (mg/M3) 

Copy Person . 11:15 AM - 5:00 PM * 

Copy Person 11:15 AM - 5:05 PM * 

General Room . 11:35 AM - 5:08 PM 
 * 

--­

General Room 11:40 AM - 5:08 PM * 
' 

EVALUATION CRITERIA 0.2 
LABORATORY LIMIT OF DETECTION 0.001 

*=below laboratory limit of detection 
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