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PREFACE 
-

The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field 
investigations of possible health hazards in the workplace. These 
investigations 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 Secr~tary of Health and Human Services, following a written 
reouest from any employer or authorized representative of employees, to 
determine whether a~y substance normally found in the place of employment has 
potentially toxic effects in such concentrations as used or found. 

The Hazard Evaluations and Technical Assistance Branch also provides, upo~ 
reouest, medical, nursing, and industrial nygiene technical and consultativ~ 
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. 

t 

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 

l n August 1982, the National lns~i~ute for Occupational Safety and 
Health (NIOSH) received a request to evaluate employee exposures during 
spray painting operations of the coal storage silo and transformer 
fir~wa11 at the Indiana and Michigan (I&M) Power Company ' s Rockport 

· Construction Project in Rockport, Indiana. The request was prompted 
due to the spray painters' reported exposures' to isocyanate paint and 
reported symptoms of eye i rri tati or and shortness of breath. 

NIOSH conducted an environmental/medical survey at the construction 
site on November 3-4, 1982. · Long-term personal breathing-zone (all 
taken inside supplied-air respirators) and area environmental air 
samples were collected for measurement of exposure to methylene 
bisphenyl isocyanate (MDI), xylene, methyl ethyl ketone (MEK), toluene, 
and total aromatic naphtha\ Analysis of these personal and area air 
samples revealed the following range of concentrations which are 
compared with their respective environmental criteria (EC): MDI, 
nondetectable (N.U.) - 16.2 ug/m3 (EC - 50 ug/m3); MEK, N.O. - 9.3 
mg/m3 (EC - 590 mg/m3); toluene, 0.9 - zs,s mg/mJ (EC - 375 
mg/m3); total aromatic naphtha, N.D. (EC ,- 350 mg/m3); and xylene, · 
N.D. - 2.3 mg/m3 (EC - 434 mg/m3). Ideally there should be no 
.detectable concentrations of MDI a.nd/or solvents wf thin the . 
supplied-air respirators. The actual source of the contami~ation of 
air supplied to the hooded respirators could not be determined. Bulk 
sample analysis of the sand used in sandblasting the firewal'ls prior to 

) spray painting revealed a silica (crystalline quartz) content of 100~. 

Medical assessments of the current spray painters revealed no evidence 
of any isocyanate hypersensi ti vi ty or isocyanate related symptoms when 
supplied-air resp·i rators were used. lntervi ews' with fourteen painters 
using isocyanate-based paint prior to the use of supplied-air 
respirators reported experiencing a variety of health effects from 
exposure to mist. These effects included eye irritation, and the basic 
~ndrome of overexposure to isocyanates, with delayed onset of 
wheezing, shortness of breath, chest pain, fever, chills and headache. 
These symptoms reportedly occurred even with the use of half-face 
charcoal filter respirators. In part this may have occurred because 
isocyanates have no olfactory warning properties. The symptoms were 
diagnosed as the flu by several physicians. 

On the basis of the data obtained during this invest1gation .NI0Sh has 
determined that the symptoms reported in the request were related to 
previous isocyanate painting operations when supplied-air respirators 
were not used and that this constituted a health hazard . Medical 
assessments of the spray painters did not reveal any isocyanate related 
symptoms when supplied-air respira_tors were used. Exposure to MDI. 
under the supplied-air hood is currently within the NlUSH-recommended 
standards, but Ml.JI might cause adverse effects even at these levels. 
kecorrmendations to reduce potential exposures are included in Section 
VIII of this report • . 

J 
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KEYWOkOS : SIC 1629 (Heavy Construction), 4911 (Electric Services). 
methylene bisphenyl isocyanate, organic solvents, spray painting. 
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I°I. INTRODUCTION 

On August 23, 1982, the National Institute for Occupational Safety and 
Health (NIOSH) received a reques~ from the Painters Union, Local #156, 
to evaluate employee exposures during spray painting operations at the 
Indiana and ~ichigan {I&M) Power Company's Rockoort Construction 
Project, Rock port, Indiana. A single-component moi·sture-cured urethane 
resin (primer/finisher) oaint was us~~ it this site to paint the coaT 
storage s·ilos and transfor-ner firewalls. The request was prompted by
the spray painters' reported exposures to the isocyanate paint and 
their reported symptoms of eye irritation an<l shortness of breath. 

NIOSH 1nvesti gators conducted a environmental /medi cri1 survey on 

November 3-4, 1982. 


III . BACKGROUND 

The UM Rockport Power Plant is located about 45 miles east of 
Evansville, Indiana in Spencer County. Co!1struction of, the c0,al-fired .. 
plant began in August 1977 and is expected to be completed by 1986. 
The total construction workforce of about 2500 1s ggi male. Spray 
painting of the coal storage silos and transformer firewalls with the 
isocyanate-based pa i :, t started around November 1181 ,in!cr·was nearly 
completed within one year. 

During the NIOSH survey, the spray painting processes operated on a one .t
shift, 5-day, 8-hour per dijy schedule . Usually three-person paint 
crews (2 spray painters and 1 paint mixer ) work at both the silo and 
firewall painting operat1ons. The painters wear hooded, supplied-air 
respirators when spray painting and mixing the paint. · 

Each of the 28 coal silos are ahout 30 feet in diameter and 96 feet in 
height. Both the silos and the various-sized transformer firewalls are 
loc.:3ted outdoors. The daily painting processes varies with the a111ount 
of surface area to be covered and weather conditions. 

Prior to paint1ng, the silos are manually wire-brushed and the 
firewalls are sandblasted. The spray painting equipment consists of 
Bin~'s hand held compressed-air, paint-atomizing guns fed from paint 
reservoir pressure pot~ of either 5-or 7-gallon caoacities. 

The average 1aily use of the single component urethane paint is 12-15 
gallons on the silos 3nd 20 gallons on the firewalls . Th~ solvent 
methyl ethyl ~atone is used for cleaning up the pai~ting equipment. A 
two-package, finish (paint} coating sistem is used on the firewalls. 
However, no painting occurred using the 2-system final coat during the 
NIOSH survey. 

.. 
· 7 
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IV. EVALUATION f)ESIGN ANO MET~OOS 

A. Environmental 

During the NIOSH survey on November 3-4, 19~2, long-tenn persQ,n.1
breat11ing-zone anrl area air samples w~re co11 ected for measuremP.nt 
of exposure to methylene bisphenyl isocyanate (MDI), xylene, methyl 
ethyl ketone (MEK), toluene, and total aromatic naohtha. A bulk 
sample of the material used in sandblasting the· firewails prior to 

j painting was obtained for analysis for cystalline quartz. The 
samoling and analytical methodology for these suhstances, indudintJ 
collection device, flow rate, and referenced analytical procedures 
are prese"ted in Table I. 

B. Medical 

NIOSH interviewed 14 of the 15 painters at the construction site. 
The interviews were ·conducted in a nondirected man.ner to elicit 
complaints and/or symptoms beli~ved, by the painting employees, to 
be work-related. The interviewees wP.re questioned about ·their 
medical h;story; current symptoms, health problems, possible 
workplace exoosures, and occupational history. 

V. EVALUATION CRITERIA 

As a qui de· to the evaluation of the hazards poserl by workpl ace 
exposures, NIOSH field staff employ environmental evaluation criteria 
for assessment of a number of chemical and physical agents. These 
criteria -3re intended to suggest levels of exoosure to which lllOSt 
workers may be exposed up to 10 hours per day, 40 hours per week for a 
working lifetime without exoeriencing adverse health effects. It is, 
however, importa11t to note that not all workers will be orotected from 
adverse health effects if their exposures are maintained below these 
levels. A small percentage may experience adverse health effects 
hecause 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 exoosures, the general environment, or with medications 
or 9ersonal habits of the worker to produce health effects even if the 
occuoational exposures are controlled at the level set by the 
evaluation criterion. These combined effects ·are often not usually 
considered in the evaluation criteria. Also, some substances ~re 
absorbed b.Y direct contact with the skin a11d .·,·111cous membranes, and thus 
potentially increase the overa11 exposure. Finally, evaluation · 
criteria 111~y chan·ge over the years as new infoT"'Tlation on the toxic 
effects of an agent b~corne available. 

J ,.., 
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The primary sources of environmental evaluation criteria for the 
workplace are: 1) NIOSH Criteria Documents and recollfllendations, 2) the 
American Conference of Gov~rnmental Industrial Hygienists (ACGIH) 
Threshold limit Values (°T4~ 1 s), anrl 3) the U.S. Department of Labor, 
·occupational Safety and Health Administration (OSHA) occuoational 
health standards. Often, the NIOSH reco111T1endations and ACGIH TLV's are 
lower than the corresponding OSHA standards. Both NIOSH 
recommendati ans and ACGIH TLV' s usually are based on more recent 
information than are the OSHA standards. In evaluating the exposure 
levels and the reco1tJ11endations for reducing these levels found -~n this 
reoort, it should be noted· that industry is required by the 
Occupational Safety and Health Act of 1g10, 29 U.S.C.651, et seq. to 
meet only ·those levels specified by an OSHA standard. 

A time-weighted average {TWA) exposure refers to the average airborne 
concentration of a substance during a normal 8- to 10-hour workday. 
Some substances have recommended short-term exposure limits or ceiling 
values which are intenderl to supplement the TWA where there are 
recognized toxic effects from hiq~ short-term exposures. 

A. Methylene Bisphenyl Isocyanate 

Methylene hisphenyl isocyanate (MDI), chemical fonnula C15 H10 
~2 02, nonnally a solid material at room temperature, is white 
to pale yellow in color. This odorless substance, with a molecular • 
weight of 250.3, has a low but significant vaoor pressure of 0.05 ~ 
mm/Hg at 200c (680F). This physical c~aracteristic presents
both a vapor and particulate (droplet) exposure in the spray ~- · 
oainting application of ?<)I. High molecular weight ,diisocyanates 
like M!JI present significant vapor hazards when heated or used in 
exothennic oroduction processes.1,2 · 

MDI vapor is a ootent respiratory sensitizer. It is also a strong 
.irritant of the eyes, l'M.lcous membranes, and skin and can cause 
pulmonary edema. Excess exposure to humans causes cough, dyspnea, 
increased pulmonary secretions, and chest pain. Isocyanates cause 
oulmonary sensitization in susceptible individuals and others 
exposed to concentrations above the NIOSH recommended standard. 
Should this occur, further exposure should be avoided, since-even 
extremely low concentrations can trigger an asthmatic episode; 
cross sensitization to unrelated materials is not known to occur.3 

The current federal OSHA standard4 and ACGIH TLVS for MDI is a 
ceiling limit of 0.02 parts of MDI per million parts of air (ppm), 
(0.2 milligrams per cubic meter of air, mq/m3). The current 
NIOSH recommended st~ndard for occuoational exposure to MOI is 
0.005 ppm (0.05 mq/mJ) for up to a 10-hour workshift, 40-hour 
workweek, and a ceiling limit of 0.02 ppm (0.2 mg/m3) for any 
10-minute sampling oeriod.1 
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8. Organic Solvents (methyl ethyl ketone , xylene, and toluene) 

These solvents can cause ?atigue, headache, dr~wsi~ess i nausea, 
vomiting, dizziness, loss of coorrjination and other central nervous 
system effects. Dennatitis of exoosed skin and irritation of the 
eye, mucous membranes and the respiratory tract can also occur.~ 

listed below are the environ~ental evaluation criteria for t~e four 
solvents for which NIOSH collected air samples. 

Environ~enta1 Evaluation Criterial 

----------~~------------- ----------------------
NIOSH RecolTITlenrlerl ACGIH TLV OSHA Stan'dard 

Substance Standard (mg/m3) (mg/m3) (mg/m3) 

Aromatic Naphtha 3502 
Methyl Ethyl Ketone 590 	 590 590 
Toluene 	 375 375 750 
Xylene 	 435 435 435 

------.. ------------------------------- 
1. 	 All air contaminants are time-weighted average (TWA) exoosures for 

a full workday, 40-hour workweek. 

2. 	 The NIOSH recornrnenrled standard for occupational exposur.e to refined 
petroleum sol vents is 350 mg/m3. NIOSH does not have a sped fie· 
recommended standard for exposure to aromatic naphthas. Since 
aromatic naphthas in general, are consirler~1 to have qreater 
toxicological effects than aliphatic naphtha~, this value {350 
mg/m3) should be regarded as a maximum allowable exposure. 

VI. RESULTS 

A. 	 Environmental 

Analysis of the material use~ i~ sandblasting the firewalls prfor 
to painting revealed a crystalline quartz content of 1ooi. Since 
the primary concern of the health hazard evaluation request was the 
characterization of employee exposures during spray painting
operations, the NIOS~ investigators were not prepared to collect 
any environmental air samples to determine exposures to free 
silica. A supplied-air respirator was used by the sandblii5ter 
emoloyP.e at the time of the NIOSH surv~y. A recommendation is made 
to further evaluate employee exposu~es during sandblasting 
operations. 

' 
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Results of the environmental air samples obtained on the NIOSH 
survey are presented in Tables II and III . Personal breathing zone 
and stationary area air samples were t~ken for assessment of 
employee exposures during firewall and silo soray painting 
operations. All personal samples were breathing-zone air samples 
taken inside respiratory supplied-air hoods. Only two of six air 
samoles had detectable MDI (analytical detection limit: 0.2 
uq/sample), at concentrations of 9.8 and 16 .2 ug/m3 (Table II). 
Both were personal samples frol'l workers spray oainting silos, and 

· both were within the NIOSH recommenrled standard of 50 ug/m3. The 
air sample results for methyl ethyl ketone, toluene, xylene, and 
total aromatic naphtha are presented in Table III. The air samples 
for solvents revealed the following concentrations: MEK, N.D. - 9.3 
mg/m3 ; toluene, 0.9 - 28.5 mg/m3· total aromatic naphtha, 
N.D.; and xylene, N.D. - 2.3mg/m3. All measured concentration of 
individual solvents were well within NIOSH recommended standards, 
ACGIH TLVs, and OSHA standards . Also the threshold limit of 
mixtures of solvents for the highest samole found (0.08) is well 
below unity (1.0).2 · · 

B. Medical 

NIOSH investigators conducted medical interviews,and assessed 
h1stories of exposure to MDI-containing paints in fourteen of 
fifteen painters. Eleven experienced burning eyes each time they 
painted. ·Eight of 14 painters regularly experienced shortness of 
breath while painting or within eight hours after painting. Four 
of 14 oainters experienced the classical isocyanate syndrome of 
fever, chills, wheezing, shortness of breath and chest pain within 
four to eiqht hours after usitrg paints containing isocyanates. 
These eoisodes all occurred prior to the use of supplied-air 
respirators. · 

C. General 

Although the ~ain ourpose of the NIOSH investigation was to 
evaluate emoloyee exposures to paint materials, during the conduct 
of the survey NIOSH investiga·tors found certain working conditions 
of the silo spray· painters to be hazardous and recommended to 
management and union representatives in attendance at the 
evaluation's closing conference on November 4, 198~, that . 
appropriate safety equipment (safety lines and/or safety nets) Ile 
installed at t~e silo painting areas. Spray painters were allowed 
to work/walk ·on steel girders, about 60 feet above the ground, 
adjacent to the coal storage silos, without the orotection of 
safety lines ·and/or safety nets. Additional complicating factors 
were t~at (1) the oainters wore supplied-air hoods which limited 

• 
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some oerioheral and vertical vision, (2) painters were required to 
carry soray painting equipment and five-gallon buckets of paint 
across the girders, (3) antl during cold weather, fogging of the 
facepieces restricted visfon. One fatality due to an accidental 
fall had occurred at the construction site in September 1982. 
After further consideration, on November 8, 1qs2, NI0SH oersonnel 
assessed the workinq conditions of the silo spray painters as an 
imminent danger and notified manaqement and union representatives 
and federal OSHA and Indiana State OSHA officials reqarding this 
matter. On November 9, 1982, NIOSH was informed by Indiana and 
Michigan Power Company management and the painter's union that .a 
safety cable had been installed at the work site, thus remedying
the hazard. 

VII. DISCUSSION 

A. Environmental 

NIOSH and the Mine Safety and Health Administration tests and 
certifies respiratory protective devices to assure 'that they meet 
minimum performance requirements necessary to protect workers' 
health and safety. The hooded supplied-air respirator used by the 
spray oainters is aoproved by NIOSH/MSHA for use in--any atmosphere
not immediately dangerous to life or health as long as the 

(( 	 respirator and its approved componentss and replacement parts are
used as one integral system. If non-certified substituted 
respirator components are used, tne NIOSH/MSHA approval of the 
entire respirator assembly is voided and the protection offered ,by 
the respirator may be compromised. · 

The hoorled supplied-air respirator used by the spray painters is 
manufactured and distributed with a two lens system (an acetate 
inner and a mylar outer lens) for abrasive blasting or a one lens 
system for spray oaintfng, with additional (optional) outer lenses 
available for easy removal/reolacement ·if necessary. At the time 
of the NIOSH survey, the supply of reolacement facepieces for the 
respirators was depleted. Improvising, the painters used plastic 
sheeting which they manually cut to fit the size of the 
rectangularly shaped viewfnQ area in the hooded respirators•. Under 
these circumstances the respirator no longer had NIOSH/MSHA; 
approved component parts and assembly, and thus t~e protection 
afforded the worker wearing the respirator was unknown. 

Air sampling at the I&M Power Company found no employee exposures 
to MDI or organic solvents in excess of the current evaluation 
criteria. However, two painters had measureable amounts of MDI 
inside hooded supplied-air respirators. Ideally there should be no 
detectable concentrations of MDI and/or solvents inside the 
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supplied-air respi rators. The actual source of the contamination 
within the ~ooded respirators could not be determined. Possible 
sources include an iMproper seal (collar) on the hooded respirators 
allowing leakage of contaminated air into the hood, and/or
contamination of the air supplied to the respirators. Improved 
respiratory protection, including wearing/ using the suoolied-air 
respirators and their components in accordance with the respirators 
manufacturer I s instructions is necessary to reduce -the ·potential 
for MDI exposures. 

After having worked with paints and solvents, some spray painters 
did not clean their hands before eating lunch. Although 
construction sites usually do not have permanent washing
facilities, i t is hygienically aporopriate that in lieu of 
functional washing facilities, the painters be orovided with ana 
encouraged to use a waterless hand cleaner before break periorls and 
lunch. Three other deficiencies in work practices and orocess 
controls were recognized by NIOSH: smoking was permitted in the 
coal storage silo area near stored flammable paints and s,olvents; 
an inadequate respiratory protection orogram existed as evidenced 
by the lack of standard operating procedures for respirator
training and use; gloves were not used when spray paint equipment 
parts were cleaned in organic solvents. : ·~ 

B. 	 Mer:fical 

Medical assessments of"the current spray painters showed no 
evidence of any isocyanate hypersensitivity, although oainters ~ 
using isocyanate-based paint prior to the use of supplied-air 
respirators experienced a variety of health effects from exposure 
to mist. 

These occurre<i even with use of half- face· charcoal-filter 
respi rator.s. In part this may have occurred because i socvanates 
have no olfactory warning properties. The symptoms were· diagnosed 
as "the flu 11 by several p.,ysicians. 

VIII. RECOMMENDATIONS 

In view of the findings of the medical and environfllental 
investigations, the following recommendations are made to ameliorate.:. 
existing or ootential hazards, and to provide a better work environment 
for the employees covered by this determination . 

1. 	 There should be a respirator program consistent with the guidelines 
found in OHEW (NIOSH) Publication No. 76-1g9, "A Guide to 
Industrial Respiratory Protection," and the requirements of the 

.. 
' • 
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General Industry Occupational Safety and Health Standards (29 CFR 
1910.134). In addition, the compressors used for suoplying air 
should be equipped with the: necessary safety and standby devices 
and meet minimum air quality specifications. NIOSH reco111T1ends that 
supplied-air respirators be worn when isocyanate containing paints 
ar~ 	sprayed. 

2. 	 Respirators and thei_r component parts (with NIOSH/MSHA . 
certification/approval) should be used in accordance with the 
manufacturer's i_nstructions. 

~- Suitable protective equipment should be used for the hands and 
forearms of the painters who clean the spray painting equipment
with organic solvents. Gloves should be of sufficient length,. · 
impervious to the solvents, and flexible enough to be used for t he 
task performed. 

4. 	 Supervisors (first line) should familiarize themselves and their 
employees with any manufacturer 1 s1recommendations regarding 
precautionary measures and specific directions befor·e attempting to 
use any materials in the conduct of their work. Current Material 
Safety Data Sheets and all available information concerning . 
products .used, including health effects should be dbtained and made 
avaflable to all personnel. Furthennore, a continui_ng education 
program conducted by_ a person or persons qualified by experience or 
special training, should be instituted to ensure that all employees
have current .knowledge and understanding of iob safety and health 
hazards, proper work practices and maintenance procedures, and that 
the'/ know how to use respirators correctly. Materi.al s ·should be -· 
labeled with infonnation on proper use, needed personal protective 
devices, and descripti"ons of adverse health effects. 

.s. 	 Smoking in and adjacent to spray painting and paint mixing areas 
should be prohibited. 

Initial environmental assessments of emoloyee exposures during 
firewall sandblasting operations, including exoosures to respirable 

silica and noise, should be performed. Also, periodic 

environmental evaluations of employee exposures to isocyana~e.s, 

should be conducted to assure that the above reco11111endations- are"' 

adequate to protect the affected employees. 


7. 	 The following procedures should be tried to correct the fogging of 
the lenses of hooded respirators in cold weather : 

a) 	 initially increase the air pressure supplied to the hood, ·but 
do not to exceed the allowable maximum pressure recommended by 
HIOSH/MSHA and the respirator manufacturer. 

,, 
' 

,.. 
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b) 	 second, obtain and .utilize anti-fogging solutions/ agents which 
are usually COITITier.ctally available through respirator
manufacturers or di$tributors; 

· c) 	 last, ff the first two options do not prevent fogging of the 
respirator lens, obtain from the respirator manufacturer a 
vortex tube, a device with which one can vary the. temperature 
of the air supplied to the hood thus help preventing· lens 
fogging. 

a. The painting crew should use protective coveralls to prevent
contamination of their clothing with paints and solvents . 
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TABLE I 

Air Sampling and Analysis Methodology 

lndi~na anu Michigan Power Company 

Rockport Construction Project 


Rockport, Indiana 


Substance 

HETA 82-3ti9 


Collection Device Analysis References

Methylene bisphenyl isocyanate Impinger 15ml 1.0 High Performance 
11Ni tro 11 Reagent Liquid Chromatography 

. Methyl ethyl ketone Charcoal Tube 0.05 & 0.2 Gas Chromatography 

Crystalline silica Bulk Sample Vial - X-Ray Diffraction 

Toluene Charcoal Tube 0.05 & 0.2 Gas Chromatography 

Total Aromatic Naphtha Charcoal Tube 0.05 Gas Chromatography 

Xylene Charcoa 1 Tube O.CJb &0.2 Gas Chromatography 
~ .. b 

1. The modifications included sample preparation, instrument condition settings, and column selection. 

NIOSH 240 

NIOSH P&CAM 1271 
,W:i.th modi fi cations 

NIOSH P&CAM 2591 
with modifications 

NIOSH P&CAM 127 
. with modificat_ions 

NIOSH P&CAM 127 
with modifications 

NIOSH P&CAM 127 
with modifications 



TABLE II 


Results of Environmental Air Samples For Methylene Bispheny1 Isocyanate 

Indiana and Michigan Power Company 

Rockport Construction Project 


Rockport; Indiana 

HETA 132-359 


Sample Volume Methylene Bisphenyl
Sample Location{l) . Date/Time { 1 i ters) Isocyanate { ug/m3) {2) 

Coal Silo 11/3/82 286 9.8 
Spray Painter 9:19-14:05 

Coal Silo 11/3/82 290 16.2 
Spray Painter 9:18-14:08 

Coal Silo 11/3/82 128 N.0.3 
Pot Man 12:05-14:13 

Coal Silo Area 11/3/82 175 N.O. 
Sample on Walkway 12:20-15:15 

'! ~-..Adjacent to Silo 

Fi rewa11 11/4/82 84 N .D. 

~pray Painter 1,:38-14:02 e. 

Firewall Area Sample 11/4/82 73 N.O. 
Attached to. Scaffold 12:53-14:06 
at ~reathing Zone Level 

£valuation Criteria (normal workday, 40 hr/wk time-weighted average) 50 

Laboratory analytical limit of detection (ug/sample) 0.2 

1. 	 All samples are personal breathing-zone air samples taken inside a 
respiratory supplied-air hood except those indicated as area samples• . 

2. The concentrations are time-weighted averages for the period sampled. 

3. N.O. = non~dectectable concentration 



r 	 ~ 
11,111 , ~ 111 


kesults ot l11viro1micnul Air ::,~mplc\ ~or ~olvcnts 

lndiancs and Mict.lgan Power Company 
rtockµort Construct.ion PrQject 

Rockport, Indiana 
11ETA 82-359 

Sainple Volume Methyl Eth)tl Ketone2 Toluene2 Xylene2 
Sample Locdt1 onl uote/T1me (11 ters) (1119/n))) ; (mg/rn3i (mg/m3) Total Aromatic Naphtha2 

Coal Silo 11-3-82 34.7 0.9 28.5 0.3 

Area ::,a111ple ~n Walkway 12:20-15:l!> 

AoJacent to ~11o 


Coal ~no ll-4-ts2 10.6 5.7 U.9 H.O.~ 


... 	

Pot Ftan: Clean Up 14:15-15:0!1 

Operations 


Coal Si lo ll- 3-b2 9.J N.D. 7.5 N.D. N.IJ. 
Spr;sy Painter 09:19-12:0J 

Coal Silo 11-3-&2 20.0 3.5 7.0 N.O. N.D. 
Sjj"rayl'afnter O!l:ltl-14:5!1 

Firewall 11-4-e2 4.4 6.8 6.& 2.3 

Area $amp1e attached 12:!i~-14:06 

to scattold at breathin~ 

zone level 


Firewall 11-4-bi! 4.8 H.O. 6.3 11.u • N.u. 
Spray i>ainter 12:3&-14:l.l, 

l:Odl ::»ilo 11-3-b, 9.8 3.1 5.1 N.O. N.D. 
Spray Parnter 12:0b-l!i:01. 

l.Oal ::,1 l 0 11-4-82 2.ti N.O. 

Spray Painter: 14:15-15:0!i 

Clean Up Operations 


Codl Silo ll-4-b2 25.7 9.'.$ 3.9 11.0 . N.l,. 
Spray filnter U7:J8-l!>:09

.. 
L	va ·, uati on Criteria ( normal workday. 40hr/o1k. 

time-•e19hted average) 590 375 4:S4 3504 

1. 	 All saiaples are personal breathing-zone air samples taken inside a respiratory supplied-air hood except those indicated as 
area samples.· . ' · 

t.. 	 Tne concentra tions are time-\ieighted averayes for the period sampled. 

'.$. 	 N.u.' = non-detectable concentrations 

"· 	 Tt,e N10Stt reconnenoed standaro for occupoti~ndl exposure tu refined petroleum sulvents is 350 mg/m3. NIOSH does not have a 
reconwoenueo standard for exposun: to aromatic naphthas. ~incc aromatic naphthas in general, are corrsidered to have grl:ater 
toxicological eftects than aliphatic naphthas, thts ··value, (JSO mg/m3) should be. regarded as a llldximum allow~blt: exposure. 

.. 



	Health Hazard Evaluation Report



