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SUMMARY

The Natronal Institute for Occupational Safety and Health (NIOSH) has conducted research on
ventilation controls for reducing furmiture stnpping methylene chloride exposures to the OSHA
PEL of 25 ppm Low cost venulation systems were designed by NIOSH researchers along with
Benny Brxenman of Benco Sales, Inc {Cookville, Tenncssee) The controls were constructed and
installed by Benco Sales The controls consisted of enclosing and attaching local exhaust sysiems
o the stripping tank and the ninsing booth and adding an air shower at the stnpping booth  Ths
survey tested four control combinations using new ventilation, 1) worker A with an air shower, 2)
worker A without an air shower, 3) worker B with an air shower, and 4) worker B without an air
shower Dunng each tesi, sorbent tube sampling and real-time sampling were employed Sorbent
tube data collected m the worker’s breathing zone ranged from 11 40 53 ppm  Passive monitor
data resulis were similar A staustical difference 1 breathing zone exposure was found between
workers (p=0 0001), with worker A having the lowest exposures No staustical difference 1n
breathing zone exposures was found for the two air shower conditions, therefore, more data are
needed to determme ability of the air shower to lower exposures  Breathing zone exposures
{95% confidence hrmits) for worker A, with or without the atr shower, were lower than the OSHA
PEL of 25 ppm Dnfferences between the workers are believed to be related ta work practices

INTRODUCTION

In Janvary, 1997, the Occupational Safety and Health Adnunistration reduced the methylene
¢hlonde standard from 500 ppm to 25 ppm over an erght-hour ume-weighted average (TWA)

As a follow-pp from that reduction, researchers from the National Institute for Occupational
Safety and Health {N1IOSH) determuned that a demonstration sike was heeded to show furmiture
strippers how 1o reduce emplovee methylene chlonde exposures to the new OSHA standard while
farmture stripping

In September 1999, researchers from the National Insntute for Occupauonal Safety and Health
(NIOSH) conducted a study of worker exposures at Sunset Strip, Inc as part of work related 1o a
NIOSH cooperative agreement with the Institute for Research and Techmcal Assistance (IRTA)
(Santa Momica, Califorma) NIOSH was one part of a team which was evaloating worker
exposures at the facility after installation of a new ventilation system  Additionally, Benco Sales,
Inc (Cookville. Tennessee) parlicipated by building and installing the ventilation system

FLANT AND PROCESS DESCRIPTION

Sunset Strip, Inc employed four full-time men, including the owner One person stripped
furniture full-time and the others repaired and fimished the furnitare  The stripping area occupied
about 1225 ft* of a 2800 1 leased umt of an industrnal bullding  There was also another leased
un:t of the same industrial bullding where sanding and repair work were performed



Paint, varnishes, and stains were stnpped using a flow system The flow system consisted of an
open tray i which items were stripped by pamping stripping solutien through a brush in a flow
pattern over the 1tem whale brushing stnpped coatings from the furmiture The strpping solution
flowed to a dratn 1 the tray and then into a pail where 1t was again pumped through the brush to
flow over the item being stnpped The employee then transported the furniture to a table 1n the
nnse area where a lngh pressure water system was used to spray the solution from the furmture
Oxalic acid solution was then Lightly sprayed on most preces of furniture to reduce hghteing of
the wood The furniture was then moved to an adjacent area to dry

HEALTH HAZARDS AND OCCUPATIONAL EXPOSURE CRITERIA

Potential chemical hazards m the furniture stnpping industry are found pnmarily dunng the
handling, stnipping, and ninsing of the furniure  Other exposure sources may nclude transfernng
of the stripping solution, the evaporation of solution from the tank, and the evaporation of the
solution from the furniture The major routes of entry of methylene chlonde and other solvents
into the body m¢lude mhalation of vapors and absorpiion of the hquid through the skin - The
seventy of the hazard depends on ventlation, general workstation design, work pracrices,
duration of exposure, the formnulation of the stripping solution, type of operation, and
temperature

Health effects studies of methylene chlonde exposure have been focused on  effecis an the
central nervous system, effects on cardiovascular morbdity and mortality, induction of cancer in
exposed workers (NIOSH, 1977), reproductive disorders (Kelley, 1988), and ¢ffects on hiver
function Repeated skin contact with methylene chlonde may cause dry, scaly, and cracked skin
At lugh arrborne concentrations (greater than 500 ppm), vapors are imitating to the eyes and
upper respiratory tract Direct contact with the hiquid can cause skin burns  Methylene chlornde 1s
a mild narcotic  Effects from ntoxication include headache, puddiness, stupor, unitability,
numbness, and tinghng 1n the arms and legs  The reports of odor threshold range from 25 te 350
ppm (NIOSH, 1977)

A death resnlting from using methylene chlonde to strip furniture was reported (Summer 1999)
An 18-year old man was stnpping furniture at 4 small facility in Chattanooga, Tennessee where 1t
was assumed that he was overcome by vapors and collapsed nto the stnpping tank  Thas facility
had no local ventitation system to remove the methylene chlonde vapors  Also the solution 1n the
dip tank was at a low level causing the employee to put hus face into the tank to scrub the
furmture A local exhaust ventilation system for the dip tank 1 conjunction with mamtainng a
higher level of stripping solution 1n the tank were recommended to the facility owner to prevent
another tragedy {Hall and Estill, 1999)

The current Occupational Safety and Health Adounistration (OSHA) Permussible Exposure Limut
(PEL) for methylene chlonide (62 Federal Register 1494, 1997) 15 an 8-hour time-weighted
average (TWA) concentration of 25 parts per nullion {ppmy), with a shori-term exposure himt



(STEL) concentration of 125 ppim for a 15 minute period This standard was adopted on January
10, 1997 The previous standard was a PEL of 500 ppm with an STEL of 1000 ppm

An action level of 12 5 ppm was also put into place by the new methylene chlonide standard
Once 1t has been determined that an employee has exposures over the action level, the employer
must begin compliance activities including exposure monitoring {(every six months) and medical
survelllance (employees see a health care provider at the cxpense of the employer, if exposcd
more than 30 days per vear) I cxposurcs arc also above the PEL, exposure monitorig 1s
required every three months (OSHA, 1997)

NIQOSH regards methylene chloride as a *“potennial ocenpational carcinogen™ and recommends that
methvlene chionde be reduced to the lowest feasible lirmit (NIOSH, 1992) This recommendation
was based on the observation of cancers and tumors 1n both rats and mice exposed to methylene
chloride 1 aar (NIOQSH, 1986)

BACKGROUND

A new ventilation system was mstalled ar thas facality prior to any sampling  The new ventilation
system, supplied and 1nstalled by Benco Sales, and designed 1n cooperation with NIOSH
researchers, consisted of two exhaust systems—one for the stnpping area and one for the nnsing
area, and a supply ventilation system—an air shower
for the stnpping area The sirpping tank consisted
of 2 96 by 42 inch tank that was 37 inches high
The depth of the tank sloped from 9 to 13 inches
There was a baffle made of sheet metal around the
tank that enclosed the area on the back, both sides,
and on half of the top This baffle reached 53
mches above the top edge of the tank In addition,
a flexible plastic sheet was used to further enclose
the tank on the front half of the top (with exception
of the location of the air shower) and on the front
side (with the exception of the opening for access)
The resultant front openang was 67 by 53 inches
(Figare 1) The hood consisted of {wo slots that
were 80 inches long by one inch wide The slots
were one inch above the lip of the tank  The hood
was connected through a 36 by 16 inch transition to
a 16 inch diameter duct on the left side The 16
mch duct whach included a long radius 90 ° elbow,
went through the cetling, and was connected on the
roof through a second long radius 90 ° elbow to a
centrifugal blower {Dayton centnfugal blower

3 Figure 1 Stnipping Area



Model 2C799A, RPM 1725, HP 2) The blower was then connected to 2 12 inch diameter duct
which went directly up for approxamately 4 feet  The stripping hoed exhausted approximately
3100 cfm with an average slot velocity of 2700 fpm (range of 2000 to 3300 fpm)

An air shower over the front part of the stnppmg tank enclosure provided clean make up ar aver
the warker (Figure 2) The arr was supphed throigh a 48 by 48 inch dual-tempered pegboard at a
height of 95 inches There was a 48 by 48 by 30 inch plenum attached through a transition to an
& mch diameter duct which made a 90 ° turn and went though the cerling and roof where 1t was
attached to a centrifugal blower (Dayton centrifugal blower Model 2C797A, RPM 1725, HP 3/4)
Intake ductwork for the fan extended to the edge of the roof with a 90 “ turn downward so that il
drew air from the side of the building The flow rate for the air shower was 1040 cfm

Figure 2 Air shower above stripping area

The nnse area conststed of an 120 by 96 inch enclosed area (Figare 3) Inside the area there was
a table with the top made of pegboard The pegboard allowed water to drain from the furnsture
that had been nnsed  The floor was sloped to a floor drain mn the enclesure  The sides were made
of plywood and there was a plywood top 96 inches ligh  Plastic sheet was attached to this to
further reduce the front opeming to 76 by 48 inches A plenum was attached to the back wali and
exhausted air from the enclosure through a 112 by 16 inch opening  The plenum was connected
through a transibon to 12 inch diameter duct at the top  The 12 inch duct went (hrough the



ceiling and roof and was connected to a
centrifugal blower (Dayton centmiugal blower
Model 2C799A, RPM 1725, HP 2) The
blower was then connected to a 12 mch
diameter duct which went directly up for
approximately four feet The rnsing hood
exhausted approximately 3200 ofm with an
average face velocity at the front opening of
127 fpm (range of 80 to 170 fpm}

The Benco #B7 stnpping solution used
dunng this survey, consisted of approximately
70 to 85% methylene chlonde, 8 1o 15% .
methanol, and less than 10% other ingredients
according to the Material Safety Data Sheet
(MSDS) effective May &, 1997

METHODS

A survey was conducted 1n September 1999
Aur sampling measurements 11 the workers’
breathing zone were taken for two
employees The two workers who stripped -
the furniture, workers A and B, differed in ) . R

their experience and knowledge of methylene Figure 3 Rinsing Area, notice sampling location at
chlonde properties and hazards and thewr top of cpening

physical characteristics Worker A, an

employee of Benco Sales, Inc , had a degree 1n chemucal engineening and typically worked as a
furniture stripping solution formulator Worker A had read and studied the research on methylene
chloride and knew about 1ts abihity to quickly evaporate into the air and its exposure hazards
Woarker A was approximately 5'5" in stature  Worker B, an employee of Sunset Stnip, knew that
there was an interest 1n the hazards of methylene chlonde but had not particularly studied these
areas Worker B was approximately 6'3" in stature

There were four scenanos that were sampled 1) worker A with the air shower, 2) worker A
without the air shower, 3) worker B with the air shower, and 4) worker B without the air shower
Three rounds of sampling were conducted The order of the four scenarios was designed as a
Latin Square with four rounds of sampling, but time allowed for only three rounds  Durmg each
of the sampling rounds, sorbent tube samples were collected in the worker’s breathing zone for
approximately 45 munutes for each scenarto  The workers conducted both stnpping and ninsing
operations In additien, to the breathing zone samples, sorbent samples were taken 1n the
stnipping area (located directly below the front edge of the air shower at a height of 67 mches,



figure 4), this was
about 24 nches outside
the enclosure opemng),
the rinsing arca (at a
height of 68 inches at
the front opening of the
enclosure, figure 3}, 1n
the general shop arca
(located at a height of
67 inches about 112
inches from the front of
the stmpping tank
enclosure, Figure 5),
and at the drying area
{outside the shop,

located at a height of
46 nches, Figure 6) Figure 4 Aur shower, notice sampling tube location

Air was sampled at a
flow ratc of 50 ml/minute through sorbent tubes (Supelco ORBO-91, Bellefonte, PA} using
personal sampling pumps (Gillian Model LFS 113D, West Caldweli, NI) The ORBO tube

Figure 5 General Shop



samples were
analyzed by gas
chromatography
nsing OSHA
Method 80
{Burnight, 1990)
with
modificatons for
the desorption
process, column,
and oven
conditions

Breathing zone
passive monutor
samples (SKC
575 Sernes,
Eighty Four, PA)  Figure 6 Drying area

were collected n

the workers’ breathing zone for each scenano These were analyzed by gas chromatography
using 4 combination of NMAM 4 ® edition Method 1005 (NIOSH, 1994) with modifications and
the manufacturer's instruchion’s Bulk samples of the unused stnpping selution and used strpping
solution before replenishment were collected to determine the methylene chlonde percentages
(wt%fwt) The bulk samples were analyzed by gas chromatography

The total exhaust volumetnc flow rate for the stnp tank was measured at mune feet before the fan
in the duct It was measured using the pitot traverse method with a Velocicale (T S [, Model
83864, St Paul, MN) The slot velocities for the stripping tank were determned with 2
Velocicale by averaging eight evenly spaced measurements The total exhaust volumetric flow
rate for the ninsing area was determuned by using a Velocicale at evenly spaced locations across
the front opeming The exhaust volumetric flow rate of the air shower was detcrmuned with a
Velocicale using the pitot traverse method 1n the duet four feet from the hood

Real time sampling was performed 1n the breathung zone of both workers A MimRae Model
2000 phetoronization analyzer with a 11 7 eV lamp was ased to detect solvent vapors 1o the air
The data were stored on a data logger, wnternal to the MuuRae  These data were downloaded,
after each sampling run, 1o a portable computer for further analysis For each sampling period, 35
to 48 nunutes of data were collected, with the exception of one sampling run which was only 16
munutes Data were collected at a rate of once per mmute The workers were videe taped while
strippng and nnsing the furniture  These video tapes were Synchromzed for time with the real-
tme data The tapes were then viewed at the laboratory and each minute was given one of four
tasks smpping, rinsing, transporting, or other Other consisted of leaving the camera field ol
view or lalking with customers These real-ime data 1ncluded worker, day, task, air shower, and



run These data were evaluated using the following mixed model (Laird and Ware, 1982)

_1;ng1“=,£‘¢+@:|+Jr-',¢:,+d,(+-.-.rf+.¢:uJlu

]

Where

o= [ixed effect of shower, 1=1, 2
I;y= random effect of 17 run for the 1™ shower level, )= 1,2, n,
d= random effect of day k, k=1, 2

w= random effect of worker,1=1, 2

€,m= random error for 1lk™ treatment combination m = 1, 2,  n,,

To take mto account that outcomes from the same run were highly correlated, a random effect for
run was used Likewise, inclusion of random effects for day and worker means that outcomes are
assumed to be correlated within these factors

RESULTS

Analyses of these sorbent tube data deterrmned that they were lognormally distributed (Shapiro-
Wilk statistic), the natural log of the concentration was used for all analyses Geometric means of
survey results from the sorbenl tube samples are shown in Table 1 with more detatled results
shown 1n Appendix A

The locations (breathing zone, stripping, rinsing, drying, and general areas) of the sorbent tube
samples were compared by analysis of variance and significant differcnces were found (F=24 2, df
=4, p=00001) A Bonfemrom post hoc analysis was used to determine which sample locations
were different from the others  The breathung zone samples were found to he significantly hugher
than all other sampling locations (p=0 05) while the drying area samples were fonnd to be
significantly lower than all other sampling locations (p=0 05) Time-weighted average resnlts
were calculated for each arca location for each day (Table 2)

When comparing only breathing zone sorbent tube samples, a significant difference was found
between the two workers with worker B having a higher concentrannon (ANOVA, F=65 51,
p=00001) No sigmficant diffcrence was found when companng the use of the air shower

Area samples were taken 1n four locations — stnpping, tinsing, drying, and general shop For the
rinsing area samples, breathing zone samples for worker B were found to be statistically higher
than those of worker A (ANOVA, df =1, F =544, p=00445) For the drying area samples, no
differences were found when companng worker or wir shower use  For the general shop area
samples, results were statisiically higher when the air shower was 1n use (ANOVA, df =1, F=

6 77, p=00287) For other area sample comparisans, no differences were found



Table I Sorbent Tube Sampling Results

Operatin Total hé;?;}iz? Upper 95%
& Location* - Task Time Confidence Limt
Scenano (mn) Geometne Mean (opm)
(ppm) PP
BZ - sinpping and 155 12 15
Worker A rnsing
with aie Area - strippin
shower peis, 501 92 13
nnsing, and general
Area - drymg 170 25 75
BZ - stripping and 158 15 33
Worker A MNsmg
withoul air Ar N
shower ¢4 - SUIPPINE, 569 58 72
rinsing, and general
Area - drying 183 27 i3
BZ - stripping and 153 35 40
Worker B HNSING
with air
shower Avea - stnpping, 500 14 18
nnsing, and general
Area - drying 164 30 26
BZ.- Smpping and 41 78
Worker B £
without asr Area - stnpping, 469 30 12
shower nnsing, and general
Area - drying 153 21 15

* BZ - Worker's Breathing Zone

The passive momtor summary results are shown in Table 3 with more detailed results given in
Appendix B Passive momtor results were compared o the ORBO tube results and no

statistically sigmificant difference was seen (T-test, t =0 92, p=0 38) Passive monilor samples
were not used 10 the full maodel

Bulk samples were taken of the sinpping and nnsing solution used during the survey to determine
percent methylene chlonde content Unused B7 stripper had 79% methylene chlonde and used

¢



stripper had 60% methylene chloride contents by weight

Reat-ume data were not collected during all sampling sessions because of equpment
malfunctioning Of the 12 sampling sessions, real-time data were collected for only eight
Therefore, not all cominnations of the air shower and worker vanables were included In fact,
there was no real-time data collected for worker B while the air shower was off There was only
one real-time session collected with worker A whale the awr shower was on Table 4 shows the
real-time data that were collected Additionally, one point from one run was removed because it
was three imes hugher than the next higher point  Knowing that the photo iomzation detecior
does not respond so quickly, 1t was determined that this high resnlt was an equipment
malfunction

Table 2 Methylene Chlonde Time-Weighted Averages for Area Locations by Day {ppm)

Sample Location Day 1 Day 2

conc {ppm) time (mun) conc (ppm) time (mun)
Stripping 81 473 13 208
Rinsing 59 479 il 209
General 12 472 12 207
Drying 20 466 53 204

Table 3 Passive Monitoring Sampling Results Collected at the Workers Breathing Zone

Time Methylene Chloride

Operating Scenario (mun} Geometnic Mean Upper 95% Confidence
Laimat
{ppm)
Worker A with air shower lal 11 18
Worker A without air shower 164 14 24
Worker B with air shower 157 30 40
Worker B without air shower 144 44 58

* BZ - Employee’s Breathung Zone
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Table 4 Number of Real-Time Data Collection Pencds
Durning Each Scenario

Aar Shower Worker A Worker B
On 1% 3
Off 3 0

* One other run was collected but the data was
dhiscarded because values recorded were almost all
zeros indicating an equipment malfunction

For all conditiens of air shower and worker, these real-ime data were compared by task The

task of stripping was found to be statistically higher than each of the other three tasks (F=117 9,
p<00001) (Table 5) A companson of (he two air shower conditions was made for all the tasks
and the sinpping only task (Table 6) - A staustically sigmificant difference was not found for either
comparison Additionally, there was no effect found when comparing workets

Table 5 Real-Time Data Comparing Furmture

Stripping Tasks
Task Estimate of Soivent Vapors
Concentration (least squares means,

ppm)

Stnpping 326

Rinsmg 22 4

Transport 18 4

Other 226

Table & Real-Time Estimate of Solvent Vapors
Average Concentration (least square means, ppm)

Task Ar Shower On Air Shower OFf
Strippmng Only 337 34 8
AH 234 247
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DISCUSSION

The sorbent tube samples showed that worker A with or without the use of the air shower
resulted in exposures below the OSHA PEL of 23 ppm for methylene chlonde Because the 95%
confidence limits for worker A (with or without the use of the mir shower) were above 12 5 ppm,
1t 15 not believed that this facility would generally meet the OSHA action limit  Therefore, even
for worker A, the additional OSHA safeguards of exposure monitonng and medical evaluations
wonld need to be put into place

The breathing zone samples for worker B resulted 1n mean exposures above the OSHA PEL of 25
ppm Statistical results showed a difference between the breathing zone exposuore levels for the
two workers The exposure differences coutd be attributed to work practices or physical
charactenistics From viewing the workers during the survey and lmited viewing of video tapes
afterwards, work practices differences consisted of worker A keeping his head out of the two
ventilation booths and turning off the sclution recyching system when not needed  Quantity of
furmiture stripped was not collected  That information could have helped to determine if worker
B stripped at a faster rate and therefore was exposed to more stripping solution  Physical
characteristics could have influenced exposures because worker B was much taller than worker A,
worker B leaned over the tank, and therefore, 1nto the ventilation booth more often than worker
A

The arr shower seemed to consistently lower breathimg zone exposures by about 15%, but ths
difference was not statistically significant  Use of the atr shower consistently increased (he
concentrations of methylene chlonde in the sinpping and rinsing areas by a small margin  This
increase 1s probably the result of the air shower providing air to the stnipping exhaust system
rather than the general (stripping and rnsing) area providing ar to the stripping exhaust system
The real-time data enabled the worker’s breathing zone concentrations 10 be separated by task
Looking at only the stnpping task, no difference in real-time concentrations were seen when
comparing air shower use There may be many reasons for this mability to show a difference
mcluding a lack of power (small sample si1ze} and that there was no data available for one of
conditons Therefore, more data are needed to determine the viability of the use of an air
shower

A review of the geometnc means, upper confidence limuts, and time-weighted averages for the
area samples shows that workers n these areas would be below the OSHA standard of 25 ppm
1t 15 believed that workers not strpping furmiture but working in the buillding would meet the
OSHA action hmt of 12 5 ppm and would not require the cxposure momtoring and medical
evaluations

Even with local venulation at the stnpping ar¢a, the worker was most exposed to methylene
chlonde dunng the strapping task  Estill et al (2000) compared tasks usimg real-me data of a
furmiture stripper and found the rinsing task to be the highest although both the strpping and
ninsing tasks were well ventilated, however, a statistical comparison was not made In addiaon,
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the furmture stnpping process utihized a dip tank nstead of a solution recycling system

Pass1ve monitors were shown to be comparable with the sorbent tube samples  Estill et al (2000}
also found no difference after a side-by-side comparison of passive momtors with Orbo samples
and charcoal samples Passive moniters are cost effective for furmiture stnipping owners because
they can purchase and use passive mormtors without hinng experts  Passive moritors in both of
these studies were used for only about one heur 1t 15 believed that samples would become
saturated if used for exght hours, thereby producing artificially low results  The furniture stnpper
must review the manufacturer’s mnstructions carcfully to assure that they will not be saturating the
passive momitors  Imitrally, owners should collect eight one-hour samples consecutively to sample
one complete work day Once approxtmate methylene chlonde levels are established, owners can
better estimate sampling length before saturation

Previous to the installation of thus venalation system, this facility did not have any localized
ventilation for the stripping or nnsmg cperatton  Methylene chlonde has been measured at other
stripping shops that had very limited ventilation systems, exposures at those shops were found o
range from 100 to 600 ppm (Jensen ct al, 199, Fairfield et al, 1990) Hence, the ventlation
sysiem at thus facility lowered exposures However, this venillation system met the goal of
reducing exposures to the OSHA standard only when used by worker A It 1s believed that this
system would be effective for others 1f they were trarned 1n goed work practices including
keeping their faces out of the booth, imuting usc of the solution recycling system, etc, Thus
ventilation system 1s recommended for this facility compared to the former situation However,
the facility needs to continue to measure and improve the system to get all workers” exposurcs
below the current OSHA standard

Benny Bixenman from Benco Sales, Inc worked together with NIOSH on this study Bixenman
provided, built, and nstalled the ventitation system Baxenman (2000) reported that the system
achieved the 12 5 ppm action level for a worker with good work practices  Thus 13 true for the
average exposure reported, but docs not take imto account the upper confidence levels or address
the variability 1o the data  Even the case of worker A with the air shower has an upper confidence
level of 15 ppm, and (herefore may not always achieve the 12 5 ppm level Wolf and Mornis
(2000) also reported the results of this study, for each scenano, these authors gave 8-hour time
weighted averages, assuming zero exposure for 5-1/2 hours each day Assurmng zero expasure
for non-stnpping ume penods may not be appropriate because of possible residual methylene
chlonde levels 1n the facality If a worker 1s not stnipping but 1s still 1n the facility, while stripping
15 occurning, ¢xposure would range from 2 to 13 ppm (Table 2} If stnpping activities ceased, 1t 15
not clear how quickly these levels would drop The reduction rate woukd depend on whether the
exhaust system continued te be operated Most of the stnpping shops from which NIOSH
researchers collected exposure data conducted stripping operations feor §-8 hours per workday If
a stripping shop has a small volume of business, exposures would be maore hikely to meet the 12 5
ppm OSHA Action Level by spreading stripping over several days of the week for only a few
hours per day while operating a ventilation system simalar to the one tested here
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Bixenman (2000) reported that the cost of system was between $5,000 and $8,000 Thas reported
cost 15 1 line with that caleulated by Esall et al (2000) for a sumilar venulation system at a facility
11 Ohio, $8900 (labor and matenals) for venilating both a stnpping tank and a nnsing area

CONCLUSIONS

The goal of reducing methylene chlonde exposures to the new OSHA standard of 25 ppm was
achieved only for the case of the more cxperienced worker {worker A) while using the air shower
Exposure results are statistically different between workers  Addinonally, use of the air shower
resulted in only slightly lower exposures, with no staustical difference  Therefore, more data are
needed to determine ability of air shower to lower exposures Passive monitors results were
sumular to the sorbent sampling results and are recemmended as an alternative sampling method
for samphng short time penods Other workers who are not strpping furnsture but who are
waorking 1n the shop shounld meet the 12 5 ppm OSHA action level
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Appendix A Sampling Tube Resalts

BZ - stnpping Area -

and Tmsing StrIppIng Area- rmsing  Area - general  Area - diving

Operatmg Tmme DCM Time DCM Time DCM  Time DCM Time DCM
Sceparr0 mur  ppm UM ppm  MUn ppm  fun ppm nun  ppm

W”{;‘e;f 53 12 59 88 59 57 58 15 60 22
“’l: er 50 14 55 35 54 68 55 78 55 51
Showe 52 11 51 15 59 78 51 11 55 15

‘mﬁgf €0 13 60 74 6 32 59 76 56 10

L e 46 12 76 41 76 38 7% 62 77 28
ar sho 52 20 51 65 51 69 56 79 50 69
“\:‘kafj 56 33 56 18 s6 84 57 27 s6 10

50 35 60 12 60 91 60 13 % 23
shower

49 38 33 19 49 21 53 16 52 12

Worker B 50 27 o0 60 60 42 ol 11 59 63
without 48 53 47 58 47 82 46 5K 47 23
air shower 45 30 51 11 50 88 47 15 47 07

* BZ - Worker’s Breathing Zone
DCM - Methylene Chlonde
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Appendix B Passive Monitoring Results (Breathing Zone while Stripping and Rinsmng)

Operating Scenano Time {mun) Methylene Chloride (ppm)

53 10

Worker A with air shower 54 04
54 15

62 11

Worker A without air shower 48 12
54 20

55 25

Warker B with air shower 50 32
52 35

51 40

Worker B without air shower 46 53
47 40

* BZ. - Employce’s Breathing Zone
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