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TheHliwdEvaluatioosandTecbnicalAssistanceBram:h(HETAB)oftheNatiooallnstituteforOccupati~ 
Safety and Health (NIOSH) conducts field investigatioos of possible health hazards in the wodq,lace. These 
investigations are conducted under the authority of ~on 20(a)(6) of the Occupational Safety and Health 
(OSHA) Act of 1970, 29 U.S.C. 669(a)(6) whichauthoro.es the Secretaiy of Health and Hmnan &rvices, 
following a written request from any employer or authorized rq,resentative of employees, to detennine whether 
any substance normally found in the place of employment has potentially toxic effects in such concentratioos 
as used or found. • 

HET AB also provides, upon request, technical and coosultative assistance to Federal, State, and local agencies; 
labor; industry; and other groups or individuals to control occupational health hazards and to prevent re!ataf: 
trauma and disease. Mention of company names or products does not constitute endorsement by NIOSH. 

This rq,ort was prepared by Dr. Christopher M. Reh and Dr. Jeftrey B. Nemhauser ofHET AB, Division of 
Surveillance, Hazard Evaluations and Field Studies (DSHEFS). Field assistance was provided by Joohua 
Hamey, MS. Analytical support was provided by Data Chem in Salt Lake City, UT. Desktop publishing was 
performed hy Ellen Blythe and David Butler. Review and prq,aration for printing were performed by Penny 
Arthur. 

Copies of this rq,ort have been sent to employee and management representatives at T rilithic, Inc., and the 
OSHA Regional Office. This rq,ort is not copyrighted and may be freely rq,roduced. Single copies of this 
report will be available for a period of three years from the date of this rq,ort. To expedite your request, 
include a self-addressed mailing label along with your written request to: 

NIOSH Publications Office 
4676 Columbia Parkway 
Cincinnati, Ohio 45226 

300-3564674 

After this time, copies may be purchased from the National Technical Information Service (NTIS) at S325 Port 
Royal Road, Springfield, Virginia 22161. Information regarding the NTIS stock number may be obtained 
fu>m the NIOSH Publications Office at the Cincinnati address. 

-· , .... _ ,... .. . .. . . ..... . .. ------- .. .. ---- . -- ------ -

Forthepurpose otlnfonning affected employeei;,i:ppies. C>f tllis~ sl'i:ait1>ec·· 
posted by the e11q:,loyeriri apfu.nmentplaceacce~sible tottieemployeesfora .. petiodi:Jf3ocaieoctardays, · · ··· · ··· ·· · ··· 
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Highlights .of the NIOSH Health Hazard Evaluation 

Evaluation of Solvent Exposures from the Degreaser . 

NIOSH was asked to determine if health problems were related to the new solvent used in the cold 
vapor degreaser (1-bromopropane [I-BP]). We also evaluated 2-bromopropane (2-BP) exposures; 
2-BP is a contaminant commonly found in I-BP formulations. We conducted site visits in July 2000 
and November 2000, and this handout summarizes the findings from this evaluation. 

. ·. · \Yhat NIOSH Did ~- . . . . . 

• We collected breathing zone air samples 
to measure assemblers' I-BP and 2-BP 
exposures. 

• We collected air samples in and around the 
degreasing room, to measure I-BP and 2-BP 
levels in the areas near the degreaser. 

• We talked with the requestors and 
management representatives about health effects 
which they associated with the degreaser. 

. . . 

· · ,Yhat NIOSII Found.· . . 

• Assemblers are currently exposed to low 
levels of I-BP. 

• No 2-BP was detected in any of the air 
samples. 

• Employees described symptoms of past 
solvent exposure. 

VVc>...-h.pl~co 
Sfff'etv --.d K$altt. 

···cc~:::;=_--·:.:--···,:···;:·:··;;:;s··.··-

UI 

• The symptoms disappeared once the 
degreaser was enclosed and ventilated. 

,,'bat Trilithic l\Ianagers Cari-Do ~- . - . - - ·-

• Give employees who use the degreaser 
more protective gloves. 

• Give chemical splash aprons that will 
protect employees from I-BP. 

• Train employees on the hazards associated 
with I-BP, and on safe work practices 
associated with the use of the degreaser. 

_\Yhat the Trilithic Employees 
· -: · · Can Do . __ . . 

• Use the gloves and apron every time you 
use the degreaser. 

• Attend every safety and health training 
session that is offered. 

• Do not eat, drink, or smoke in work areas. 
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Health Hazard Evaluation Report 2000-0233-2845 
Trilithic, Inc. 

Indianapolis, Indiana 
January 2001 

Christopher M. Reh, PhD, CIH 
Jeffrey B. Nemhauser, MD 

On April 7, 2000, 1he Natiooal Institute fur Ocs:npatiooal Safety and Health (NIOSH) received a amfidmtial 
employee n:quest fur a beaJth hazard evaluatim (HHE) at TriJilhic, Inc., in Indianapolis, Indiana The request 
Ct:nteied oo health effects JIOSSlbly assoc.iated wid:i 1he inlroductioo of a new solvmt called NPB in 1he cold vapor 
degreaser. The solvent <xlllainoo 1-bronq>ropane (I-BP, also called n-propyl bromide), which is coomooly 
cootaminated wid:i 2-brooiopropane (2-BP, isq,ropyl bromide). The NIOSH investigators cooductoo site visits on 
July 18, and November 8, 2000. Duringlhe Ianasitevisit, I-BP and 2-BP persooal breathing zooe and area air 
concmtrations were measured to determine employees' exposures to these compounds when cleauiog small parts in 
1he cold vapor degreaser. 

Approximately ooe year before submissioo oflheNIOSHHHE request, Trililhic cbangedlhedegreastt's cleaning 
solvmttoaproduct<xlllaining I-BP. Socnafta-lhecbangeinsolvmts,employeesworkinginandnearlheassrmbly 
areas experienced lx'adacbes, nausea and VOOJiting, near syncope ("feeling faint"), and mucous membrane initatioo. 
In response, Trilithic built a room to enclose 1he degreaser. In additioo, a local exhaust vmti)atioo systrm was 
installed to vent 1he vapors fian within 1he room to 1he outside of lhe building. Coostructioo oflhe ....-.tilated room 
was canpleted approximately 3 moolhs priortolheinitial NIOSH site visit Atlhe timeoflhe initial NIOSHsite 
visit in July 2000, neither managmrm represeutatives, norlhe \Wiker rqneswtati.e oorlhe requestoc were aware 
of oogoing or persisteut beaJth amplaints. 

FuD-shift time-weighted average I-BP and 2-BP expa;ure measurements were obtained fian 20 assanblers in 1he 
Comp,nms., Tech Statioo, F.ngineering Support, Filters, Custom Filters, and Tunables DeparlmcDls. The I-BP 
exposures ranged fian 0.0 I parts pe.-millioo (ppm) to 0.63 ppm, and 13 of lhe measurements (65%) were apial to 
1he minimwn qnaotiflable coocentratioo (0.02 ppm) or less. All lhe 2-BP expa;ure measwemeots were belowlhe 
minimwn detedable coocmtratioo (MDC) of 0.004 ppm. 

Two short-term, task-based I-BP exposure measurements obtainedfianemployees usingtbedegreaserwm:23 and 
8.4 ppm. No 2-BP was detected in either oflhese samples (short-tenn 2-BP MDC was 0.06 ppm). 

Area air sampling was cx:oim1ed in 1he degreaser TOOOl, and in areas adjacent to that room. The highest area air 
conceotralioos were fuund in 1he samples ooD!'rled in the degreaser room. A I -BP an:.eotration of 4. 42 ppm and 
a 2-BP , o• 01Uation of 0.02 ppm were found at the degreaser, and a I-BP coocentratioo of I. 7 ppm was fuund 5 
feet from 1he degreaser. All olher I-BP and 2-BP coocentratioos were either-r low, or noaoalytewas detected 
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Based on the current knowledge cooceming oca,pational exposures to I-BP and 2-BP, the NIOSH 
investigatms conclude that there is no current health hazanl related to the use ofNPB in the cold vapor 
degreaser at Trilithic. Recent enclosure of the cold vapor degreaser and improvements in ventilation 
appear to have effectively controlled levels of I-BP. Moreover, improved worlc practices (allowing · 
parts to more thoroughly drip d,y prior to transporting them out of the room containing the degreaser 
unit) may have also served to decrease exposure to I -BP. Sinre the degreasing operation was enclosed 
and the local exhaust veotilatioo improved the previously repm led nonspecific symptomr and health 
effects appear to have resolved. 

Keywords: SIC 3663 (Radio and Television Broadcasting and Conmnmicatioo F.quipment), degreasing operati~ 
cold vapor degreasers, n-propyl bromide, isopropyl bromide, 1-bromopropane, 2-bromopropane, gloves, small parts 
cleaning, 1--BP, 2-BP, NPB. 
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On April 7, 2000, the National lnstinne for 
Occupatiooal Safety and Health (NIOSH) received a 
coofideotial employee request for a health hazard 
evaluation (HHE) at T riJithic, Inc .• in Indianapolis. 
Indiana (hereinafter ,efu,ed to as T rilitbic). The 
request focused OD the requesters• perception of 
health effects associated with 1-bromopropane( I -BP, 
also called o-propyl bromide) exposures during the 
use of a cold vapor degreaser. The NIOSH 
investigators conducted an initial site visit on July 18, 
2000, which included a walk-through survey of the 
areas mentioned in the ffilE request and informal 
diswssions with management and employee 
,eplfse>datives. On November 8, 2000, NIOSH 
investigattv'<; conducted a fullow-up site visit and 
collected I-BP and 2-bromopropane (2-BP, also 
called isopropyl bromide) inhalation exposure data 
from employees cleaning small parts in the cold vapor 
degreaser. 

TriJithic is a manufucturer of instnnnentation and 
compooeo1S for the radio frequency and microwave 
communicatioos industry. At the time of our site 
visit, the plant was nmning 2 shifls, 5 days a week 
and employed 75 - 85 persom over these 2 shifts. 
Many of the employees at TriJithic are involved in the 
baud assembly of small filters, subsystems, and other 
parts used in these instruments or components. 
During assembly, approximately 40 employees (over 
the 2 shifts) may have the need to clean parts, and this 
cleaning is peifonned using the cold vapor degreaser 
(hereinafter ,efo. ,ed to as the degreaser). Degreasing 
may beperfonned by any given employee, ooaverage, 
2 - 3 times per-week 

In order to clean parts using the degreaser, an 
employee first places the parts in a metal wire basket. 
Next, the covedinmthe degreaser is removed and the 
basket of parts is lowered by band into the degreasing 
solution. After a brief period the basket is raised and 
anowoo to drip-dry inside the degreaser. Tue 
degreasing solution used at Trilithic is NPR 
distributed by Tulstar Products, Inc. (Tulsa, 
Oklahoma). NPB is a halogenated hydrocarbon 
mixture. the main COIIljlOIX2lt being I -BP. 

Health Hazard Evaluation Repotf No. 2000-0233-2845 

The parts cleaning task is perfonned infrequently by 
the assemblers. oo an as-needed basis. It is common 
for an assembler to clean parts ooly a few times a 
\\eek. Employees wearnitrileglovesand splash-proof 
goggles when using the degreaser to clean parts. A 
single pair of nitrile gloves is located next to the 
degreaser, and this same pair is used by each 
employee who cleans parts during a given worl< shift. 
It was unclear to the NIOSH investigators how often 
the gloves are replaced with a uew pair. 

The degreaser fonnerly coutained I, I, I -trichloro­
ethane as the cleaning solvent. Theo, approximately 
ooe year before submission of the NIOSH llliE 
request, T riJithic changed the degreaser's cleaning 
solvent to a product ax,raining I-BP. At that time, 
the degreaser was not equipped with local exhaust 
veotilatioo. Soon after the change in solvents, 
employees worl<ing in and near the assembly areas 
began to report a variety of symptoms. These 
symptoms included headaches, nausea and vomiting, 
near syncopef'reeliugfuint"), and mucous membrane 
irritatioo; the cause of these symptoms was believed 
to be due to exposure to I-BP. In respoose, Trilithic 
management built a room toenclosethedegreaser. In 
addition, a local exhaust ventilatioo system was 
installed to vent the vapors from within the room to 
the outside of the building. Coostructioo of the 
ventilated roOll1 was completed approx.imateiy 3 
mooths prior to the initial NIOSH site visit. 
Subsequent to the enc1ooure of the cold vapor 
degreaser writ and improvements in ventilation, no 
further health effi:cts have ame to the atteotioo of the 
llliE requestors. 

Industrial Hygiene 

We attempted to assess inhalatioo exposures in an 
employees poteotially t:KpOSed to I-BP. F.rnployees 
(assemblers) in the Compooents/Subsystems/EAS 
(hereinafter referred to as Components), Fihers, 
Custom Filters, Tech Support, Engineering Support, 
and Tunables Departments were taigeted for a full­
shift inhalation exposure measurement. Additiooal 
short-temt., task-based inhalation exposures were 
measured fur employees using the degreaser. The 
inhalation exposure measurements were determined 
by sampling the air in the employee's breathing :woe. 
Area air sampling was also comurted at the 
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degreaser, in the degreaser room, and in the areas near 
the degreaser room AD breathing zooe and area air 
samples were analyzaI fur I-BP and 2-BP, the latter 
being included since it is a cormnonly fuund 
contaminant of I-BP produels and funnulatioos. 
F.rnployee participatioo in this study was vohmtuy. 

Air sampling was coodueled using a NIOSH draft 
analytical method fur I-BP and 2-BP. In this method, 
air is drawn through a slandard charcoal tube (SKC 
Anasorb® CSC 14 2000) at a naninal flow rate of 
I 00 to 200 milliliters pet minute (ml/min) using a 
cahl>rated petsooal sampling pmnp. After sampling, 
the charcoal tubes were capped aod shipped 
refrigerated to the analytical laboratory. The fimt 
and backseclioos ofthecban:oal tubes were placed in 
glass vials, and each secti<m was desorbed fur 
30 minutes with I milliliter of carboo disuliide F.ach 
sample was analyzaI fur bolh I-BP and 2-BP using 
gas cbromatograpby with a flame iooi2.atioo detector. 

The I-BP limit of delectioo (LOD) and limit of 
quaotificatioo (LOQ)furthedraftNIOSHmethodare 
I microgr.un pet sample (µg/sample) and 
4 µg/sample, respectively. The LOD and LOQ fur 
2-BP are 0.9 µg/sample and 3 pg/sample, 
respectively. I.ODs and LOQs are values determined 
by the analytical procedure used to aoafy,J: the 
samples, and are not depmdeot oo sample volume. 
Mininmm detedable cxr- 011iatioos (MDCs) and 
minimum quantifiable an:mtratioos (MQCs) are 
determined by dividing the I.ODs and LOQs by air 
sample volumes appropriate fur the given set of 
samples. In detennining the MDC and MQC fur the 
exposure dala, we used a sampling period of8 hours 
(480 minutes) and a flow rare· of 100 ml/min to 
caladate ao air sample volume of 48 liters (L). This 
results in a I-BP MDC aodMQC of0.004 parts pet 
millioo (ppm) and 0.02 ppm, and a 2-BP MDC and 
MQC of0.004 ppm and 0.01 ppm. The MDC and 
MQC reflect the sensitivity of the air sampling and 
analysis protocol, i.e., the lowest I-BP aod 2-BP 
exposure c:ooceutratiom that could be reliably 
ddected and qnaotifiro by the procedures used in this 
study. 

Medical 

On July 18, 2000, NIOSH cooducted ao opening 
meeting with management and employee 
represrnlal ives. Health effi:cts believed .due to 
exposure to I-BP were shared at that time. A 

Page2 

tclephooe interview conductrxl with the requcstor of 
this HHE =led several health an::ems tooigbt to 
be related to inbalatioo of vapors of I-BP. No 
interviews with individual employees potentially 
exposed to I-BP were cooducted 

As a guide to the evaluatioo of the bamnls posed by 
\\OO<place e,qx,swes, NIOSH field staff employ 
mvirmmeotalevaluatiooaiteriafurtbe , ane:111 of 
a ll1lDlbea- of cliemical aod physical agents. These 
aiteria are intended to suggest levels of exposure to 
which most worlcers may be exposed up to IO hours 
pet day, 40 hours pet wedc fur a working lifdime 
without expel~ adverse health effi:cts. It is, 
howewl; impoitautto metbatootall wodrezs will be 
pIOtedOO fum adverse health effi:cls even 1hougb 
their exposures are maintained below these bds. A 
small petceulage may e,cperienc:e adverse health 
effi:cls because of individual susceplibility, a ~ 
existing medical amditioo. and/« a bypersensitivit 
(alle,gy). In additioo, srme ba7.anlous S1tbstloces 
may act in ambinatioo with odier wodq>laa: 
e,qx,swes, the general envin:onent, (JI" with 
medicatioos (JI" personal habits of the worlce.- to 
produce health effi:cls e\'121 if the axupatiooal 
exposures are cootroiled at the level set by the 
criterion. These canbined effi:cls are often not 
coosiden:d in the evaluation criteria. Also, scme 
subsia,u:s are absorbed by direct amlact with the 
skin aod mucous membranes, and this r••#iaily 
iDcreases the overall expasure. Fmaily, evaluation 
criteria may change <M:I" the years as new 
infonnation oo the toxic effi:cls of ao agent become 
available. 

The prima,y !QJTCeS of enviroomeotal evaluatioo 
criteria fur the workplace an:: (I) the U.S. 
Dq,arlmeot of Labor-, Ouqmli 101 Safi:ty and 
lkalth.Administratioo(OSHA)Peamissil>leExposure 
Limits (PELs),1 (2) the American Coofaa.u: of 
Govemmema1 Induslrial Hygienists' (ACGIH®) 
lbresbold Limit Y.ilues (TLVs®),2 and (3) NIOSH 
ReaxnmendedExp<Nm:Limits(REu;).3 Employers 
are encouraged to fullow the OSHA limits, the 
ACGIH lLVs, the NIOSH RELs, « whicbewer are 
the IDOl"e protective criteria. 

Health Hazard Evaita6an Report No. 2000.a233-2845 

adz1

adz1

adz1

adz1

adz1

adz1

adz1

adz1

adz1



. -

F.mployel's should understand that DO( all baz.ardous 
chemicals have specific OSHA exposure limits such 
as PEl.s and short-term exposure limits (STELs). 
Nooelhcless, OSHA requires an employer to furnish 
employees a place of employmem that is free from 
~1ffl hazards that are causing or are likely to 
cause death or serious physical bann [Occupational 
Safety and Health Act. of 1970, Public Law 91-596, 
sec. 5.(aXI)]. An employer is still required by OSHA 
to protect. their employees from ha=ds, evel) in the 
absmce of a specific OSHA PEL. 

A~ average (IWA) exposure refers to 
the average airborne cooce:otration of a substance 
during a nomial 8- to I 0-hour _.,,oo1ay_ Some 
substances have recornmeoded SlEL or ceiling 
values which are intended to supplement the lWA 
where there are ,erogniml toxic effects from higher 
exposures over the sbort-tenn. 

1-Bromopropane (1-BP) 

Currently, there are oo OSHA, ACGlli, or NIOSH 
exposure evahmJion criteria fur I-BP_ 1.2.3 Albrmarle 
Corporalioo bas developed its own nxx.uu,ieooed 
occnpatiooal exposure guideline for I-BP. This limit 
is based on initial, nnaudited data from the Albemarle 
Corporation's own ongoing two-generation 
reproductive study in rats.• In this study, young male 
and female rats received a daily 6-hour inbalation 
exposure to a known cona:otration of I-BP for a 
minimum of70 days. After this period, the animals 
were paired fur mating, and the daily exposures 
aEliouol 1hrough the 14-day maling period and day 
20 of gcslalion. No litters were observed in the 750 
ppm exposure group, and a significant decrease was 
observed in the number and size of litters in the 500 
ppm exposure group. A slight (statistically 
insignificant) decrease was observed in tbe mean 
number of pups born and live pups per litter for the 
250 ppm exposure group. Based on these results and 
a I 0-fuld safety fuctor, Albemarle set their I-BP 
recommeoded exposure limit at 25 ppm as an~ 
1WA exposure.' 

2-Bromopropane (2-BP) 

The SaI1h Korean Mioistiy of Labor bas developed 
an occupational exposure guidelioo'limit fur 2-BP. 
lo I 998, the Mioistiy of Labor issued a stmdanl 

Health Hazard Evaluation Repott No. 2000-0233-2845 

limiting 2-BP exposure to I ppm as an 8-hour lWA 6 

This stmdanl was based on a limited onmber of 
=rkplace epidemiological studies and animal 
toxicologicalstudieswhicbfoundthat2-BPexposure 
produces effects in the oigans of reproduction in both 
males (low sperm count) and females (ovarian 
dysfimction)andalsoaffix:tsthehematopoietic(blood 
forming) syslfrn. 7·'-'-'"-11 -'213 There are no OSHA, 
ACGlli, or NIOSH exposure evaluation criteria for 
2-BP.'.2.3 

Industrial Hygiene 

FuU-shift lWA I-BP and 2-BP exposure 
measurements were obtained from 20 assemblers in 
the Componmts, Tech Slation, F.ogineeriog Support, 
Filttn, Custcm Filttn, and Tunables Departments. 
The results from these exposure measurements are in 
Table I. The 1-BPexposwesraogedfromO.OI ppm 
to 0.63 ppm, and 13 of the measurements (65%) were 
less 1han the MQC (0.02 ppm). Nooe of these 13 
employ= usoo tbe degreaser during tbe work shift. 
The seven measurements that were alxM: 0.02 ppm 
were from employees who usoo tbe degreaser at least 
once during the work sbift, and tbe highest exposure 
(0.63 ppm) was from an employee who usoo tbe 
degreaser twice during tbe work shift. AU tbe 2-BP 
exposure measurements were below tbe MDC of 
0.004ppm. 

T= short-term, lask-based exposure measurements 
were oblaioed from employees using the degreaser 
(Table 2). These measurements were obtained by 
having tbe employee wear tbe breathing zooe air 
sampling equipment only \Wile using the degreaser-. 
Due to the short amomJt of rime any single employee 
spent in the degreaser rocm, degreasing 1aSks from 
several employees were combined nntil the tolal 
approximate sample rime was 15 minutes. The 
degreasing lask-based I-BP exposure coo rilllarions 
were 2.3 and 8.4 ppm. No 2-BP was detected in 
eitber of these samples (sbort-tenn 2-BP MDC was 
0.06ppm). 

The results from the area air samples collected in and 
rear the degreasing room can be found in Table 3 . 
The highest area air conceotralioos were found in the 
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samples collected in the degreaser room. A I-BP 
coocemration of 4.42 ppm and a 2-BP coocemration 
of 0.02 ppm were fuund at the degreaser, and a I-BP 
cooceutratioo of I. 7 ppm was fuund 5 feet fiom the 
degreaser. All other I-BP and 2-BP cooc:m1Iatious 
were either veiy low, or DO analyte was detected 

Medical 

Discussioos with the HHE requestor and 
management and employee represealalives revealed 
that ~p~ health complaintsamougemployees 
working with or around the degreaser prior to its 
enclosure and the addition of local ventilatioo were 
beadacbes, . nausea and vomiting, near syncope 
('1i:eling fuint"), and mucous membrane irritation. 
Accontiug to both managemmt and the requestor, 
employees most likely to be adversely affi:cted by 
exposure to I-BP were 1hose direcdy involved with 
dtweasiug parts or 1hose whose work stations were 
most immediately proximate to the cold vapor 
degreaser. According to both management and the 
requestor, reports of beadacbes and nausea were 
amoogthemostCOOllllOllsymptoms reportedby1hose 
employees workiug in the vicinity of the degreaser. 
TWO employees were transported to hospital fur 
evaluatioo as a result of feeling ill while in close 
proximityofthecoldvapordegreaser. Therepersoos 
were observed in the eme1ga,cy departmeot, 
recovered, and were dischaiged fiom the hospital to 
relUm to 'NOlk. 

Subsequent to the euclosure of the cold vapor 
degreaser unit and n,provemeuts in vmtilatioo, DO 

further health efleds have ame to the allmtiou of 
T rilitbic management or the HHE requestor. Based 
OU interviews oouducted with both the management 
and employee represealalives of Trilithic and the 
HHE requestor, there are no rurreot complaints of 
beadaro:s., nausea, or other symptoms amoug 1hose 
workers who use the degreaser or \WO worlc in its 
proximity. 

At the time of the NIOSH site visit, the full-shift 
lWA 1-BPexposureswereallveiylow. lnfuct,6of 
the 20 full.shift exposure measurements were below 
the MQC, and the bigbe& I-BP exposure (0.63 ppm) 
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was aJnng 40 times less than the Albemarle 
recommended exposure guideline of25 ppm. The I­
BP exposures were bigbfst among employees \WO 
used the degreaser wring the shift, but all of these 
exposures were still low. No 2-BP was dcw:ted in 
any of the 20 full-shift exposure measuroneuls. 

The two task-based exposure measutelDeiltS revealed 
I-BP exposures of8.4 and 2.3 ppm. his difliwlt to 
determine if these levels pose a health hazard, since no 
ewluation criteria are available fur short-ffl"DI I-BP 
exposures. Based OU aun:111: kuowledge, bmvever, 
these exposures probably oo not comtitute a serious 
health risk or baz.ard. No 2-BP was detected in the 
two task-based exposure measumneds. 

Area air sampling in the degreaser rocm also found 
levels of I-BP below the Albemarle ttl00l14umded 

exposure guideline of 25 ppm. The I-BP 
coocemration at the degreaser was 4.4 ppm, and the 
gmeral rocm coocemration was I. 7 ppm. The I-BP 
cooc:mliatious ootside the dtwcascr rocm were in the 
0.02 to 0.03 ppm range. Fmally, 2-BP was "'1rae.l 
only in the area air sample collected at the degreaser; 
the cooceutratioo was 0.02 ppm. 

The mrreut practice at Trilithic is fur employees to 
don uitrile gloves \Weil using the cold vapor 
degreaser. According to Albemarle, these gloves 
provide limited prolllCliou, as I-BP penebates the 
nitriie glove in less 1han 30 mimrtes.14 Couversely, 
gloves made fiom flexible laminates (e.g., Vitoonl, 
4Hnl (PFJEVAL), Silver SbieidDI) will ofler- 8 or 
more hours of protediou. 

~osure of the cold vapor degreaser and 
nnprovemeuts in ventilation appear to have 
effi:clivdy coolrulled levels of I-BP which were 
higher prior to the installation c. the euginrei ing 
coutrols. Morepver, improved work practices 
(~ parts to more tboruugbiy drip dry prior to 
transportmg them out of the room 01ilaini11g the 
degreaser unit) may have also served to decrease 
exposure to I-BP. 

~ the nc inspecific nature of the symptoms 
experienced by sone eq,loyees working with or near 
the degreaser in the past, it is not possible to 
dde.mine the cause of 1hose symptoms. Many 
SOM:Dls, at suflicieutly high ambiellt levels, are 
capable of causing headaches, nausea and VOOlitiug, 
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ligbtbeadedoess, and mucous membrane irritation. 
Giveotheractthat 1-BPbasbeenthesolventinusein 
the degreaser, it is poosible that the previously 
reported symptoms were related to past exposure to 
I-BP. 

Based 00 tbe ammt knowledge axiceming 
occupaliooal exposures to I-BP and 2-BP, tbe 
NIOSHinvestigatorsconcludethattbereisoocurrent 
health hazard related to the use ofNPB in tbe cold 
vapor ~r at Trilithic. Since the ~ 
operatioo was enclosed and the local exhaust 
ventilatioo improved, tbe previously reported 
symptoms appear to have resolved. The measured 
I -BP and2-BP exposures and amLairamccotrations 
were low, and probably not at levels rum:ndytbougbt 
to be pwntially bazanbis. 

The NIOSH investigators offer tbe foUowing 
recatlllW3latio based 00 the data, finding,;, and 
observalians: 

I. If Trilitbic c:ootinues to use nitrile gloves to 
pimct employees using tbe degreaser, then these 
gloves should be for one-time use and discarded by 
tbe employee after each degreasing task. 
Altematively, gloves made from tle,al>le laminates 
(e.g., VttooTM, 4H"' (PFJEVAL), Silver Shield"') 
sboold be used during degreasing, and these gloves 
should be replaced at the end of each worlc shift. 

2. Employees should wear a splash-proof aproo 
composed of ffexil>le laminates when using tbe 
degreaser. 

3. If further local exhaust venti1atioo improvements 
for tbe degreaser are desired, recmuneuded design 
specifications may be fuund in tbe book "Industrial 
Ventilation, A Manual of Ra.um1iellded Practice, 
23rd F.ditioo." by tbe ACGlli (I330 ~ 
Meadow Road, Cincinnati., Ohio, 45240-1634).1 

4. Trilithic should conduct periodic training on the 
hazards associated with I-BP and 2-BP, and on safe 
work practices associated with the use of tbe 
degreaser. 

5. Eating, drinking, and smoking should be 
prolnl>ited in work areas. 
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Table 1 
1- and 2-Bromopropane Full-Shift Exposure Data for Assemblers 

Trilithic, Inc. 

Assembler 

Assembler 

Assembler 

Assembler 

Assembler 

Assembler 

Assembler 

Assembler 

Assembler 

Assembler 

Assembler 

Assembler 

Assembler 

Assembler 

Assembler 

Assembler 

Assembler 

Assembler 

Assembler 

Assembler 

Components 

Components 

Components 

Components 

Tech Station I 

Tech Station I 

Tech Station I 

Custom Filters 

Custom Filters 

Custom Filters 

Filters 

Filters 

Filters 

Filters 

Filters 

Tunables 

Tunables 

Tunables 

Tunables 

HETA 2000.0233 
November 6, 2000 

0753-1520 

0750-1500 

0750-1520 

0748-1520 

0745-1520* 

0745-1520 

0730-1520 

0735-1457 

0725-1520 

0725-1520 

0730-1520* 

0745-1415 

0745-1520 

0725-1515 

1245-1525 

0740-1520 

0740-1520* 

0834-1415 

0834-1415* 

Engineering Support 0730-1520 

45.1 0.02 

43.2 0.18111 

45.3 (0.01) · 

46.1 (0.02) 

42.0 0.02 

45.7 0.02 

47.2 0.02 

42.0 0.08111 

47.8 0.02 

47.6 0.02 

45.3 0.1111 

40.7 0_04111 

45.9 (0.02) 

44.4 0_05111 

16.9 (0.01) 

45.9 (0.02) 

42.5 (0.02) 

34.7 0.02 

27.8 o.o81ll 

47.6 0.63121 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

All times me in military time. An aslfrisk (*) next to 1he time indicat£s the pump fiwlled during sampling, but DO data related to 
sample time or mlume were lost. 
Sample vohnnes are in liter.; of air. 
The I-BP exposure cooa:nlralioo are in parts per miilioo. Cmcentratimsin p;m,ntheses are bet""""1 the MDC and MQC and are 
cmsidered semi-quantitati>e. The number in twacl<ets next to a given exposure cmcadratiro indicates the number of times the 
rmployee usal the degt wring the - shift. 
The 2-BP exposure cmcadratiro are in parts per millioo. ND= nooe deta:k,d, less lhan the MDC. 
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Assembler 
Assembler 
Assembler 
Assembler 
Assembler 

Assembler 
Assembler 
Assembler 
Assembler 
.Assembler 
Assembler 

Table2 
Task-Based 1- and 2-Bromopropa.ne Exposure Data 

for Assemblers Using the Degreaser 
Trirrthic, Inc. 

I 
5 
I 
5 
2 

3 
2 
I 
I 
2 
4 

HETA 2000-0233 
November 6, 2000 

2.8 

2.6 

2.3 

8.4 

' Elapsed sample times are in minutes. 
, Sample WJ1umes are in Jitas of air. 

ND 

ND 

' The I-BP and 2-BP e,cposure cmcemratioo are in pans pe,-millicn ND= none ddt:di,d, Jess 1han lbe MDC. 
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Table3 
1- and 2-Bromopropane Araa Air Sampling Data. 

On exhaust duct above 1he degreaser 

On cart, 5 feet from degreaser 

On cabinet, near degreaser room door 

On metal rack, near degreaser room door 

Near the degreaser room window 

5' fuxn the degreaser room window 

Office next to degreaser room 
I AD times are in militaty time. 
2 Sample Wllumes are in litas of air. 

Trifrthic, Inc. 
HETA 2000-0233 

November 6, 2000 

0725-1503 

0726-1502 

0728-1505 

0729-1522 

0731-1505 

0730-1505 

0731-1503 

81.0 4.42 

82.8 1.70 

86.4 0.03 

95.7 0.02 

82.1 0.02 

75.6 0.02 

90.4 0.02 

' The I-BP and 2-BP exposure IX.D..t2Jbalioo are in pans p,rmillim. ND= nooe deta:led. less than the MDC. 
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ND 

ND 

ND 

ND 

ND 

ND 
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