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SsUMMARY

The National Institute for Occupational Safety and Health (NIOSH) conducted research on
ventilation controls for reducing fiirniture stripping exposures to methylene chlonde Low cost
ventilation systcms were designed by NIOSH researchers and built and nstalled by Benny
Bixenman of Benco Sales, Inc (Crossville, TN) This report compares the methylene chlonde
levels of workers stnpping furmiture using different ventilation systems and diffcrent stnpping
solutions Two surveys were conducted Duning both surveys, two different chemueal stripping
solulions were used, the siandard formulation (70-80% methylene chlonde, B-7) and a low
methylene chionde content formulation (50-60% methylene chloride, B-50)

The first survey tested three conirol combinations, 1) slothood ventilation, low methylene
chlonde stripper, 2) slotheod ventilation, standard stnppmg solution, and 3} PVC pipe
ventilation, standard stripping solutiton  During each test, sorbent tube sampling and real-tune
sampling were employed Sorbent tube data coliected 1n the worker’s breathing zone ranged
from 138 to 1052 ppm  Data from both the sorbent tubes and real-tirmne tnstruments showed that
slothood ventilatior with low methylene chionde stripper produced the lowest methylenc
chionde exposure levels

Shght modifications were made to the ventilation system before the sccond survey The
slothaod ventilation system was in use during testing Breathing zone exposures were not
reduced to the OSHA methvlenc chlonde PEL of 25 ppm  Both sinpping solutions werce tested,
results did not show a statistical difference between the solutions  Sorbent tube data collected in
the worker’s breathing zone averaged 363 ppm  Two workers stripped furniture at the same time
al one stnppang tank during this survey It 18 recommended that only one emplovee work af each
tank at one time  Recommendations are given to alter the slot hood ventilation system to reduce
worker’s exposurcs  Other workers in the facility who are not stnpping or rinsmg the furmiture
had exposures that were at or below the OSHA PEL



INTRODUCTION
In Januarv, 1997, the Occupattonal Safcty and Health Adnuimistratien reduced the methylene
chlonde standard from 300 ppm to 23 ppm over an eight-hour iime-weighted average {TWA)
As a follow-up from that reduction, researchers from the National Institute for Qccupational
Safety and Health (NIOSH) determined that a demonstration site was needed to determine how
to reduce employee methyiene chloride exposures to the new OSHA standard while farniture

stripping

In January 1998, NIOSH researchers conducted a study of worker exposutes at the The Strp
Joint, Inc as part of work related to a NIOSH cooperalive agreement with the Institate for
Research and Techmical Assistance (IRTA, Santa Monica, CA) NIOSH was one part of a team
which was cvaluating worker exposures, enviremmental levels of methylene chlornide, and
stripping solution usablity at the facility Other parties present included IRTA, the South Coast
Alr Quality Managemen! Distnict {Diamond Bar, CA), Benco Sales, Inc {(Crossville, TN), the
Califorma Air Resources Board (Sacramento, CA) and Southern Califorma Edison (Rosemead,
CA) In May 1998, a return visit was made to evaluate changes made Lo the newly mnstalled local
gxhaust venttlation systems

PLANT AND PROCESS DESCRIPTION
The Strip Jomt employed approximately five full-time men, plus a manager Two people
stnpped furmture full-fime and approximately three others performed repairing and finishung
work Paint, varnishes, and siams were stnpped using a flow system The flow system consisted
of an open tray in which 1lems were stnpped by pumping stnipping sofution through a brushin a
fiow patlern over the item while brushing stripped coatings from the furmiture  The stripping
solution flowed to a drain 1n the tray and then into a parl where 1t was again pumped (hrough the
brush to [low over the 1tem hemng sinpped The employee then transported the furmture to a
table in the nnse area where a high pressurc water system was used to spray the solution from the
fumiture The water for the nnsing system was also collected and reused Oxalic acid solution
was then Lightly spraved on most pieces of furniture to reduce hightening of the wood The
furmiiure was then moved to an adjacent area to dry

HEALTH HAZARDS AND OCCUPATIONAL EXPOSURE CRITERIA
Potential chemicat hazards 1n the furmlure stnppmg industry are found pnmanly during the
handling, stripping, and nnsing of the furmture Other expaosure sources may include
transfernng of the stripping solution, the evaporation of solubon from the tank, and the
evaporation of the solution from the furniture  The major routes of catry of methylene chlonde
and other solvents into the body include mhalation of vapors and absorption of the liquid through
the skin  The severity of the hazard depends on venulation, general workstation design, work
praclices, duration of exposure, the formulation of the stripping sclution, typc of operabon, and
lemperaturg

Health effects studies of meihylene chlonde cxposurc have focused on  central nervous system,
cardiovascular morbidity and monality, cancer 1n expesed workers (NIQSH, 1977), and
reproductive disorders (Kelley, 1988) Repeated skin contaci with meihylene chionde may cause
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dry. scaly, and cracked skin At high airbome concentrations {greater than 500 ppm), vapors are
irntating to the eyes and upper respiratory tract  Dyrect contact with the liquid ean cause skin
burng Mecthylene chlonde 1s a muld narcotic  Effects from mioxication include headache,
giddiness, stupor, writability, mimbness, and tinghing 1n the arms and legs  The reports of odor
threshold range from 23 to 350 ppm (NIOSH, 1977)

A dcath was reported resulting from nsing methylene chlonde to strip furmiture  An 18-year old
man was stripping furniture at a small faeihty in Chattanooga, Tennessce where 1t was assumed
that he was overcome by vapors and collapsed nto the stnpping tank  This [acility had no local
ventilation system to remove the methylenc chlonde vapors  Also, the solution mm the dip tank
was at a low level causing the employee to put his face into the tank to scrub the furnmiture A
local ¢xhaust ventilation system for the dip tank i conjunchon with maintaimng a lngher level
of stripping solution n the tank were recommendced to the facility owner to prevent another
tragedy (Hall and Esuill, 1999)

The current Occupational Safety and Health Admimstration (OSHA) Permissible Exposure Limt
(PEL) for methylene chloride 1s an 8-hour time-weighted average (TWA) concentration of 25
parts per mailion (ppm), with a shoert-lerm gxposure limit (STEL) concentration of 125 ppm fora
15 munute 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 actton level of 12 5 ppm was also put into place by the new methylene chlonde standard
Once 1t has been determmed that an emplayee has exposures over the action level, the employer
must begin comphance activities including exposure momiioring (every six months} and med:cal
survelllance (employees see a health care provider at the expense of the employer, 1f exposed
more than 30 days per year) If exposures are also above the PEL, exposurc momtonng 1s
required every three months (OSHA, 1997)

NIOSH regards methylene chlonde as a “potential occupational carcinegen” and recommends
that methylene chloride be reduced to the lowest feasible it (N1OSH, 1992) This
recommendation was hased on the observation of cancers and tumors 1n both rats and mice
cxposed to methylene chlonde m air (NIOSH, 1586)

FACILITY BACKGROUND
Two stripping solutions were compared during both surveys The Bence #B7 stnpping solution
consisted of approsamately 70 to 85% methylene chlonde, 8 w 15% mcthanol, and less than 10%
other mgredients according 10 the Malenal Safety Data Sheet (MSDS) effective May 8, 1997
The Benco B30 stripping solution consisted of 50 to 60% methylene chlonde, 10 o 20%
branched acetate ester, 8 to 15% methano! and less than 10% other ingredients according to the
MSDS effective December 12, 1996 The B50O stnipming solution 18 composed of considerably
less methylene chloride Comparing worker methylene chlonde cxposures usmg this reduced
methylene chloride sinipping product was one of the geals of this survey



The first survey compared a PVC pipe ventilation system (which the owner had installed many
years before) to a newly installed slothood ventilation system  The second survey evaluated
alterations which were made to the slothood ventilation system The sinpping tank consisted of
a 5 by 10 foot lank, 37 inches igh, with a depth sloped from 9 to 13 inches  The smaller nnsing
lank was 4 by 8 fcet wath a height of 37 inches

The PVC ventilation system was mstalled at the sinpping tank only The system consisted of 6
inch PVC pipe wrapped around the right, left, and back sides of the tank  There were seven
holes which were each 2 inches 1n diameter cut through to the inner, upper sides of the stnpping
tank The system was connected by flexible doct to a small centrifugal fan which exhausted
through the ceiling  The entire system exhausted only 126 cfm  See figures t and 2

Figure 1 PVC pipe venhlation system, arrows
poini fo 1nlet holes

Figure 2 PVC pipe ventilation
system, arrow points to flexible
duct

A slothood ventilation system was designed by NIOSH
researchers according to the ACGHH Venislabon Manual,
plate V5-99-08 (ACGIH, 2001) Benco Sales took the design
specifications and adapted them to this stnppmg facility and
developed an inexpensive venilation system  The slothood
ventilation system consisted of two hoods, one on the
stripping tank and one on the rnsmg tank A hood was
attached to the back of the tank thal was 9 feet, § inches long,
23 mches high, with a depth which ranged from 7-1/2 to 17
inches {Figures 3 and 4} There was a haffle around the tank
and hood that enclosed the tank The bafflc was 56 inches
above the top cdge of the tank  On the left side of the tank the
baffle extended 45 inches from the back of the tank On the
back side of the tank, the baffle exiended 34 inches above the
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hood On the nght side of the tank the baffle extended 12 inches from the back The hood
consisted of three slots thal were 9 feet long by 1 inch wide The bottom slot was 1 inch above
the lip of the tank, the second slot was 11-1/2 inches above the lip of the tank, and the top slot
was 22 inches above the lip of the tank  The hood was connected directly to a 12-1/2 inch
drameter duct on the lelt side (the 17 mch deep side) of the hood  The 12-1/2 mch duct was
connected to a centrifugal blower (Dayton centrifugal blower Model 4C217, RPM 1725, HP 1,
12-1/2 inch diameter, cost $438 50) The blower was then connected to a 10 inch diameter duct
which went dirgetly through the ceiling 1o exhaust outside the bullding  Dunng the first survey,
the stnipping hood exhausted approximaiely 1400 cfin with an average slot velocity of 618 fpm
(range of 420 to 860 fpm)

Fipure 3 Slothood ventitlatwn svstem for sirp tunk, notice abrupt (ransiioen from the plenum to the Fan {left
side)

Fipure 4 Slothaod ventrlagon system for strip tank, side view

For both surveys, a slothood ventilabion system for the rinsing hood was used much like the
stnpping hood A hood was allached to the back of the lank that was 7 feet long, 23 inches ugh,
with a depth which ranged from 7-1/2 to 17 inches (Figure 5) Unlike the stripping ventlation,
there were no other baffles but the tank was surrounded on three sides by walls  The hood
consisted of three slots that were 7 feet long by 1 inch wide The bottom slot was 1 inch above
the hp of the tank, the second slot was 11-1/2 inches above the hip of the tank, and the top slot

7



was 22 mches above the hip of the tank The hood was connected directly to a 12-1/2 inch
diameter duct on the nght side (the 17 inch deep side) The 12-1/2 inch duct was connected o a
centnfugal blower (Dayion centrifugal blower Model 4C217) The blower was then connected
to a 10 inch diameter duct which went directly through the caihng to exhaust outside the
bulding The nnsing heod cxhausted approximately 1900 cfim with an average slol velocity of
1105 fpm (range of 800 to 1550 fpm)

Figure 5. Slotheod ventiation system for rinse tank

For the second survey, the hood was altered by Benco Sales  The width of the slots for the
sinpping area were reduced from one to ¥z mch  Alse, the slothood was moved over the
stripping tank so that the distance from the front cdge of the tank to the slothood was only four
feet mstead of five feet This change also moved the side baffles closer to the front by one foot
Thus change alse left a gap below the slothood rather than a smooth haffle After the changoes to
the stnpping tank ventilaiion system, the exhaust volume was mcreased to 1870 cfm wath an
average siot velocity of 1560 fpm  Slot velocity became very uneven between the mght and left
sudes of the tank The slot velocity on the right side of the tank averaged 1322 fpm (standard
deviation 358 fpmy}, while the left side of the tank was 1805 fpm (s d 159 fpm) For 12
measurements on each side, the lefl and nght flow ratcs were staustically different using a two
sided t-test {(p=0 0003)

For the second survey, the only change 10 the ninse tank was that the slots were reduced to 4
inch  The rimse tunk hood exhausted about 1830 cfm with an average slot veloaily of 1550 fpm
(range 1040 to 1900 fpm) A t-test companison of slol velocities of the left to nght sides of the
tank found no differences (p=0 23)

METHODS
Dunng the first survey, air sampling measurements werc taken on two cimployees during
strippmg and nnsing opcrations  Thesc cmployees alternated between stripping and nnsing
Two sinpping solutions (Benco #B7 and #B5(}) and two ventilation systems (PVC system and
slathood system) were used There were three sampling periods  During the first sampling
pencd, Benco BS0 stripper was used with the slotheod ventlation system for three hours  The
sccond sampling period consisted of Benco B7 stnpper with the slothood ventilatian system for
one hour and seven minutes The third sampling penod consisted of Benco B stripper with the
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PV ventilation system for one hour and fifteen minutes During each of the samping penods,
charcoal sorbent tube samplcs were taken on two employees mn their breathing zone One
cmployee worked at the stripping tank while the other employce waorked at the ninsmg tank
Stnpping and rmsmsg were two distinet Jobs  Both workers were capabie of performing either
job  Adier an hour or two the workers would trade jobs  In addition to the hreathing zone
samples, area sorbent samples were taken 1n the stnpping area {located approximately 46 inches
from the nght front carner of the stripping tank at a height of 80 mches), the rinsing area (located
approximately 24 inches from the leit front corner of the Lank at a height of 74 inches), and the
drying area (located approximately 36 inches from the front edge of the drying arca at a height ol
35 mnches) Aur samples [or methylene chlonde were collected on two 30/100 mg charcoal tubes
{SKC 226-01, SKC, Inc , Eaghty-Four, PA) in series  Samphing was conducted at a nominal flow
rate of O 02 liters per minute (LPM) using a personal samphing pump {Gihan LFS113, Gilian
Instrument Corporation, West Caldwell, NI} Samples were scnt to DataChem Laboratory (Salt
Caty, UT) for analysis using NIOSH method 10035 from the NIOSH Manual of Anaiytical
Methods (NIOSH, 1994)

Dunng the first survey, real ime sampling was performed on both employees A MimRAE
{RAE Systems, Sunnyvale, CA) hand-held pholmomzation detector for VOC measurement
with a 11 7 eV lamp was used te detect solvent vapors in the air Real time sampling was
performed for at least one hour during each of the three samphng periods  All photolomization
detector measurements were referenced to the span gas of 1sobutylene at 100 ppm

During the second survey, there were three sampling periods using the improved slotheod
ventilation system for the stripping and rinsing tanks  During the first and third sampling period,
Benco B7 sinpper was used while Benco B30 stnpper was used during the second sampling
period The first sampling period consisted of two runs of 66 mmutes and 33 minutes The
second sampling penod consisted of four runs lasting 65, 77, 41, and 70 minutes  The thard
sampling period consisied of onc run lasting 55 minutes  Dunng the samphing penads, charcoal
sorbent tube samples and ORBQ 91 sorhent tube samples were taken side by side m the
breathing zone of two employees The ORBO tube samiples were analyzed by gas
chrematography using OSHA Method 8¢ with modifications for the desorpfion process, column,
and oven conditions Une employec worked on the nght side of the stnpping tank while the
other employee altermnated between the nnsing tank and the left side of the stnpping tank One
employee had the responsibihity of rinsing all the furniture, but as time allowed he would also
strip furmiturc  Often both employees were sttipping furmiture at the samc time

In addition 1o the breathung zone samples, area sorbent samples were taken 1 the stnpping area
at the same locations as dunng the [irst survey The one exceplion was the addition of a second
sample near the stripping tank (located approximately five feet from the left front corner at a
height of four feet).



RESULTS
Table 1 shows sorbent tube sample results for the first survey The samples that were supposcd
to be blank had methylene chloride on them (up to 2 ppm)  The quality controi samples
subnmtted with thesc samples were on average m control but onc was as high as 27% dufferent
than the expected value [n the table, results arc divided by stripper type and ventilation system
but not by mdividual worker For each worker, a time weighied average (TWA) based on the
time of stnppmg was computed For one worker the TWA was 505 ppm whude stripping and
nnsing for 5 hours and 16 minutes For the second worker the TWA was 482 ppm while
stripping and rmsing [or 5 hours and 10 minutes

Real-ime sampling also compared the three sampling penods duning the first survey A penod
was analyzed during each of the three sampling periods for strpping  For ninsing, only two
condihens were collected and analyzed Table 2 shows the results from the real-time
monitoring  Figure 6 uses these real iime data of sttipping, nnsing, and transperting to compare
relative concentrations with the amount of time spent on the task

Bulk samples were taken of the stnpping and rnnsing solutions used during the first survey to
determine percent methylene chloride content  The B30 siripper was found to have 40%
methylene chloride, the B7 stripper was found to have 75% methylene chloride and the rinse
water was found to have a non-detectable arnount of methylene chlonde

Dunng the first survey, breathimg zone concentration results for the two sinpping solutions were
compared while using the new veniation system For the B50 sinpping solution, there were six
samplcs and there were two samples for the B7  The log of each result was taken Thesc log
results were compared using a two-samplce t-test assuming unequal vanances There were no
statistically sigmficant difference between the sirpping solutions

Table 3 shows the sampling results from the second survey In the table, results are divided by
stripper type but not by individual worker For each worker, a tme weighted average (TWA)
based on the time of stripping was computed using the charcoal samples For one worker, the
TWA was 721 ppm while stripping and ninsing for 1 hour and 33 munutes on the first day and
530 ppm while stripping and rinsing for 5 hours and 23 minutes on the second day For the
second worker, the TWA was 102 ppm whtle stnpping and nnsing for 1 hour and 42 mnutes on
the first day and 693 ppm whale stripping and nnsimg for 5 heurs and 21 minutes on the second
day ORBO results were shghtly lower but sumlar
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Table 1 First Survey Samphng Results - Charcoal Tubes

Solubon and Location* - Task Timnc (mrun) Methylene Methylene
. an Chlonde (ppm) Chlonde Time
Ventilation
Svetem Weighted
¥ Average (ppm)
BZ - stripping and 181 216
rnnsing 178 629
BZt - sin 1 62 393 120 ppm
f - stpping only {stripping and
114 178
Bso rnsing)
Slothaod BZt - rinsing only 63 164
114 138
Area - stnpping 185 63
Arca - nnsmg 186 40 38 ppm
Area - drying 187 11
RZ - stnpping onl 64 718
pping anty 496 ppm
n7 BZ - nnsing only 61 263
Slothoad Area - stripping 62 36
Ared - nnsing 58 37 31 ppm
Arca - drving 58 60
BZ - stnpping only 71 1052
680 ppm
B BZ - rinsing only 71 308
PVC Area - stripping 75 70
Area - rinsing 74 44 53 ppm
Ares - drying 74 45

* BZ - Employee’s breathing zone sample

1 These samples were taken side by side wath the “BZ-stnpping and rinsing™ samples of the
same samphng period When the workers traded jobs, fresh samples were admuinistered to
denote the specific task
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Table 2 Rcal-time resuits for employee's breathing zonc ~ First Survey

Samplmg Penod Location Time (num) Avc:l(!;;}i :ijt(!;jlgfl :T(]IIE
B30 sinpper, slothood Vent  Stripping only 20 74

B7 stnpper, slothood Vent Stripping only 20 189

B7 stripper, PVC Vent Stnpping only 20 235

B30 stnpper, slothood Vent  Rinsing enly 13 37

B7 stnpper, slothcod Vent  Runsing only + +

B7 stnpper, PYC Vent Rinsing only 10 108

1 Data not collected for this combination

% -

W roiaine g cong

Dérmess | .

Figure 6 Real-tune data rask breakdown during the first survey
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Table 3 Second Survey Sampling Results

No of Methylene Chlonde Time Weighted
Locationt - Task  Samples Time Average (ppm}
Stnipper* {tmm)
Charcoal ORBO Charcoal ORBO
BZ - stripping 3 192 343 260
and nnsing
BZ - stnpping 4 272 960 789 621 512
only
BZ -nnsing only 1 63 13 97
B30 Arey -stripping 1 4 254 15 16
(night side)
Area - stripping 2 4 257 2B 35
{left s1de) 25 19
Area - rimsing 4 251 20 20
Arga - drying 4 260 5 5
BZ. - stnpping 1 60 370 323
and
rnsing
BZ - stripping 3 154 745 677 466 423
only
B7 BZ - nnsingonly 2 102 102 58
Arca-sinpping 1 3 157 14 14
(nght side)
Area - stnpping 2 3 169 21 10
(left side) 13 10
Ared - nnsing 3 176 18 18
Area - drying 3 184 1 1

*Ventilation system was the same for all cascs during the second survey
1 BZ - Employee’s breathing zone sample
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For the second survey, data from which ORBO and charcoal samples were taken side by side
were conpared A pawred t-test was performed Charceal samples were found to he statistically
hmgher than ORBQ samples (p=0 0122)

For the second survey, the charcoal area samples were compared to the OSHA PEL and Action
Linut to determine if other wotkers withun the facility would be wathin those limits  Twenty-one
rinsing and stnpping area samples were comparcd to the OSHA PEL The gecomctnc meoan was
16 ppm with a gecometne standard deviation of 2 ppm A t-test was used to compare this mean to
both 25 and 12 5 The geometric mean was found to be staustically less than the PEL o 25 ppm
(p=0 0079) and not found to be statistically less than the achion himut of 12 5 ppm (p=0 0878)

For cach of the soluhon types, these rinsing and stripping sampies were compared to the PEL
and the action limut  The geometrc meuan for the B-7 stnipper was 12 ppm with a geometnc
slandard deviahion of 2 ppm Using & t~test, the nnsing and stripping arca concentrations for the
B-7 stripping sotution were found to be statistically less than the PEL {p=0 0068) but not
statistically different frorp the action himut {(p=0 9782} The geometric mean for the B-50 stnpper
was 20 ppm with a geometnic standard devianon of 2 ppm  The geometric mean was not found
to be different from the PEL (p=2742) and was found to be siatishcally greater than the action
limit (p=0 0374)

Seven drying area samples were also compared to the PEL and action imits using a t-test The
geometric mean was found to be I ppm with & gcometne standard deviat:on of 4 ppm  The
geometnic mean was found to be Tess than both the PEL (p=0 0009) and the action limat
{p=00035)

For the second survey, breathing zone samples for the two stnppmg sclulions were compared
Logonthms were tuken for each result The B3G solution had erght samples while the B7
solution had six samples A two-sample t-test assuming unegual variances was used Lo
determine that there were no statistically significant differenges between the two stripping
solutions

DISCUSSION

Strippng Venttlation System

The ventilation system installed at the sinpping tank was an improvement over the ongmal PVC
pipe ventilation system  With the exhaust volume inerecasing from 126 to 1400 cfin, a decrease
in exposure would bec cxpected During the first survey and using the B7 stripping solution,
breathing zone expoesures were reduced from an average of 680 to 496 ppm  With only one
sample taken for each worker, 1t 15 not pessible to determuine 1if the reduction 15 statisticatly
significant

Durmg the first survey, the slothood did not perform to its design specifications due to the
following
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The slothond was originally designed for an 8 by 4 foot tank rather than a 10 by 5 foot
tank In general, local exhaust systems need o be as close as possible 1o the worker
Tanks over 4 feet wide should have local exhaust ventulation on both the front and hack
sides of the tank  After the first survey, the recommendation was to move the hood closcr
to the front of the tank by onc foot Typically, furniture 15 not greater than 4 feet wide,
since the nnsing tank 1s only 4 feet wide

The additional two feet 1n length was not i the original design criteria  After the first
survey, It was rccommended that the end to the far left (at lcast the first two feet) should
not be uscd and the slots should be covered to increase overall slot velocity

At one mch, the slots durning the first survey were too wide It was recommended to
reduce the width of the slots The origmal design called for V2 meh to 3% inch slots
Smualler slot sizes would mcrcase the veloeily of the air through the slots  The design
criteria 15 a slot velocity of 2000 fpm (Open Surface Tanks, ACGIH, 2001}

The duct came into the ventilation hood from the side with no gradual transition  There
would be less air turbulence n the system 1f there 18 a more gradusl transition between
the hood and the duct Therefore a 60° (from herizontal ) angle between the duct and the
plenum was recommended

For the second survey, the stripping tank consisted of the ollowing

-

The stripping lank ventilation hood was moved up by one foot o be only four feet from
the worker The underneath of the ventlation hood was left open, a baffie should have
been placed there

The far lcft of the slots were not closed off The ventilation system and fan that had been
designed for 8 foot long slots, were bemyg used for 9 feet, § inch slots

Stot widith was reduced from onc to ¥z inch as directed This change increased average
slot velocity from 618 fpm to 1560 Slot velocity still did not reach the ideal 2000 fpm

The transition berween the tank, the duct, and the fan was not changed An abrupt
transition such as this would typically result in extreme pressure loss and turbulance
withm the system, especially in the plenum

The resutting stripping ventilation systens 18 a local exhaust system which exhausted at a
significantly higher rate on the lefl side (1805 fpm) compared with the mght side (1322 fpin)
Theretorg, 1t would be expected that any worker working on the ieft side of the stripping tank
would have lower breathing zone exposures than one working on the nght side
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The bunlder of this venulation system for both surveys had a background 1n enginecring,
but no ventilation expencnce  Although the anthors designed a ventilation system that
should have achieved desired volume and velocity, the builder did not realize the
importance of following the designs exactly The fumiture stipping industry 1s generally
compniged of small business owners who do not have any engmeerimg background and
therefore are not likely to be able 10 design and build 4 system to meei the specificanons
without hinng professional help

Rinse Ventilution Svstem

For the nnsmg tank during the first survey the slots were onc inch wide The onginal
design called for 2 to 58 mch slots  Smaller slot sizes mereased the velocity of the air
through the slots from 1105 fpm to 2171 fpm

Breathing Zone Samples

Breathing zone sample results from the [irst survey averaged 420 ppm for the best case
scenario (slothood ventilation and low methyvlene chlonde stnpper) Thas lngh
concentration made 1t apparent that the ventilation system was not coming close to the
desired levels Again during the second survey, average breathing zene samples were
above 400 ppm and not close to the desired levels

Area Samples

Area samplcs duning the first survey were not reduccd to the OSHA PEL of 25 ppm

Arca sample time weighted averages while using the B30 stnpper were 38 ppm, wlule
using the B7 stripper were 31 ppm for the slothood ventilation and 53 ppm for the PVC
ventilation  Time weighted averages were improved during the second survey to 25 ppm
using the BS0 stnpper and 13 ppm usmg the B7 stnipper

For the second survey, area rinsing and stripping saryples were compared to the PEL and
Action Level The B-7 stripping solution area sampling results were below the PEL and
the B-50 area results werc not statistically different than the PEL  Thas result showed that
other workers mn the area (not the workers doing the stripping or rinsing) would Iikely
have levels ai or helow the OSHA PEL but notl below the OSHA Acuion Level Area
samples from the drymg area were stalistically less than both the PEL and the Action
Level This result shows that other workers 1n the facility who work near the drying area
would not require the methylene chloride momtoring activities required for workers
whose exposures are above the action himit

Work Practices

Work tasks and work practices can significantly affect exposures of methylene chlonde
among furmture strippers During the first survey, one worker worked at each of the
stripping and nonsing tables  Although the workers sometimes traded tasks, they did not
perform the samc task at the same ume Real-time data (Figure 6) showed that carrying
the furmiture hetween tasks resulted 1n a larger percentage of exposures with respect {o
the time required to perform the task Transporting the [urmiture 15 an inconirelled task
that would be difficult to control with local exhaust ventilation Therefore, arranging the



shop to put the stipping and rinsing booths closer together would reduce exposures
dunng transport Also shown n Figure 6 1s the relative concentrations for strippimg and
rnsing compared to tuime  The stnpping task has a higher relative concentration
Therefore, further work on venttlation controls should be targeted to the stripping area
before the nnsing area

Dunng the second survey, waork practices were quite different from the first stirvey  Two
workers often worked ai the stripping tank at the same tune The worker assigned to the
stripping booth often worked on the right side where the drain was located The second
worker’s primary job was to perform the nnsing operation, but when caught up, he would
strip another picee of furniture at the stripping tank  Two workers at the stripping tank
cause twice as much methylene chlonde to be aerosolized with the same amount of
ventilation to conirel Workers were exposed not only to the methylenc chlonde that
thcy acrosolized, but also what thewr co-worker aerosolized The worker who only did
stripping stood on the right side of the lank which was shown to have a lower slol
veloaly then the left

Stripping Solution

For the first survey, the sorbent tube samples and the real-tunie data showed lower
concentrations while using the B30 stripper  B7 exposures were shightly lower during the
second survey Neither survey was able to show a statistically sigmficant difference
hetween the two stripping solulions

Recommendations
For the sttipping tank the [bllowing changes could be made to reduce exposures

¢ Only permmt one worker to strip at the stripping tank at one time

» Place a baffle underneath the slot hood so that the slot hood 1s exhausting the air
1n front of the tank and not from underneath 1t

e (lose ofl the slois on the left side of the tank  Aboui two feet should be closed
off to mncrease slot velocities

¢ Change the transition between the slot plenum and the fan  The transition should
allow for a gradual reduclion 1n cross-scctional area  This gradual transition will
reduce turbulance within the plenum thereby making the slots on the left and right
sides of the tank more evenly distributed

CONCLUSIONS
The goal of reducing methylene chloride exposures while stripping furniture to the
(SHA standard of 25 ppm was not achieved The new ventilahon system did reduce
cxposures but differences were not statistically significant  Other workers 1n the lacihity
who are not conducting the stripping er rinsing tasks will have exposures that are at ar
below the OSHA PEL  There was not a statishical chffcrence between the two stnpping
solutions Those workers who are as far away as the drving area will likely have
exposures below the action init - Durning the second survey, two workers olten stnpped
furmiture at the stripping tank thereby aerosolizing twice the methylene chilonde with the
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same amount of ventilation It ts recommended that enly onc employee work at each
tank al one ime
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