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I. INTRODUCTION

Under the authority of the Occupational Safety and Health Act of 1970 (Public
Law 91-596), the National Institute for Occupational Safety and Health (NIOSH),
located in the Department of Health and Human Services {(formerly DHEW),
conducts research to prevent occupational ssfety and health problems. This
legislation mandated NIOSH to conduct a number of research and education
programs separate from the standard setting and enforcement functions carried
out by the Occupational Safety and Health Administration (OSHA) in the
Department of Labor. An important area of NIOSH research deals with methods
for controlling occupational exposure to potential chemical and physical
hazards. The Engineering Control Technology Branch (ECTB) of the Division of
Physical Sciences and Engineering has been given the lead within NIOSH to study
the engineering aspects of health hazard prevention and control.

Since 1976, ECTB has conducted a number of assessments of health hazard control
technology on the basis of industry, common industrial processes, or specific
control techniques. Examples of these completed studies include the foundry
industry, various chemical manufacturing or processing operations, spray
painting, biotechnology processes, and the recirculation of exhaust air. The
objective of each of these studies has been to document and evaluate effective
contrel techniques for potential health hazards in the industry or process of
interest, and to create a more general awareness of the need for or
availability of an effective system of hazard control measures.

These studies involve a number of steps or phases. Initially, a series of
walk-through surveys is conducted to select plants or processes with effective
and potentially transferable control concepts or techniques. Next, in-depth
surveys are conducted to determine both the control parameters and the
effectiveness of these controls. The reports from these in-depth surveys are
then used as a basis for preparing technical reports and journal articles on
effective hazard control measures. Ultimately, the information from these
research activities builds the data base of publicly available information on
hazard control techniques for use by health professionals who are responsible
for preventing occupational illness and injury.

This particular research effort (the subject of this walk-through survey) was
prompted by the growing concern of the hazards of methylene chloride and the
need for technical advice to furniture strippers. For years, methylene
chloride and methanol have been the primary constituents in paint stripping
solutions. Methylene chloride provides the furniture stripper with an
effective paint remover. This project will evaluate the technology available
for the control of hazardous substances in furniture stripping applications,
particularly methylene chloride vapors.

Colonial Furniture Stripping was chosen as a site to conduct a walk-through
survey because of the existing ventilation system on its dip tank and because
Mr. Heimbach uses methylene chloride-based paint stripper. This report
contains results of the walk-through survey, conclusions, and recommendations
relevant to the operations at Colonial Furniture Stripping. The
recommendations, if followed, will help lower the worker's exposure to
methylene chloride vapors,



II. PLANT AND PROCESS DESCRIPTION
PLANT DESCRIPTION

Larry Heimbach is the owner and only worker at this furniture stripping
operation. He purchased the business one year ago. Since then, he has been
accepting and stripping furniture himself. The business has heavy and light
workloads, depending on the time of year. Therefore, the time he spends
stripping furniture varies from day to day and season to season.

The shop is a two-unit section of a single-story building which consists of
approximately ten units, including office space, shops, and garage space. The
entire shop consists of approximately 2,300 square feet. The actual furniture
stripping area consists of approximately 580 square feet. Also in the store,
there is a 180-square foot changing area adjacent to the stripping area and a
1,540-square foot garage area for office space and storage (see Figure 1).

As shown in Figure 1, very little of the total space is used for furniture
stripping. Most of the space is the large office and storage area where the
furniture is stored either because it has Just been accepted or is waiting to
be returned to the customer. This area has plenty of extra room for more
furniture and for moving about comfortably. It is open to the outside by the
two garage doors, which were left open the whole time we observed the furniture
stripping operation. The furniture stripping area contained less free space
than the storage area. The Flow-Over® tank and the adjacent dip tank were
mainly used as shelf space for small items such as cans of solution. We
observed the owner using the dip tank in the center of the room for his
stripping. The table noted in Figure 1 was used by the owner to store his
gloves when not in use.

PROCESS DESCRIPTION

Many strippers purchase preformulated solutions that are merely transferred to
their process equipment by pouring or pumping. Some strippers bulk purchase
the raw materials and mix stripping solutions, both for their own use and for
consumer and franchise sales. Mr. Heimbach uses Paint and Varnish Remover
(Stripping Products, Inc., Bethel, Connecticut) in his dip tank. Also, he uses
Bix Stripper® (Bix Manufacturing Company Inc., 0ld Hickory, Tennessee) for

any hand stripping needs. The contents of both of these solutions are shown in
Figure 2. Bix Stripper® does mot contain methylene chloride.

Paint may be stripped by dipping the object in an open tank containing the
stripper, by spraying or brushing recycled stripper on the surface of the
furniture in a large open tank (Flow-Over® system), by a combination of

these two methods, or by manual application of the stripper to the furniture.
There is little standardization in the industry due to the diversity in size,
construction, and finish of items to be stripped, and the type of stripping
solution used. This furniture stripping operation uses the dip tank and hand
stripping methods. The dip tank is approximately 8 feet long by 4 feet wide
and 3 feet deep. It is filled about two-thirds full with stripping solution
and there are hinged doors on the top of the tank which are opened and closed
when moving pieces in and out of the tank. A plece of furniture is put in the
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Paint & Varnish Remover
(Stripping Products, Inc., Bethel, CT)

Component (% by wt)
Methylene Chloride 72
Methanol 20
Toluene 2
Activators, Evaporation-Retarder 4
Aqueous Solution for pH Adjustment 1
Surfactant, (Wetting Agent) 1

Bix Stripper

(Bix Manufacturing Company Inc., 0ld Hickory, TN)
Component (% by wrt)
Methanol 24-50
Toluene 25-30
Acetone 15-20
Sodium Methylate <5
Nonhazardous Components . <5

‘Figure 2. Components of Stripping Solutions



tank and left for about 10 to 20 minutes, depending on the type of finish on
the furniture. After removing the piece from the tank, the excess stripping
solution is brushed off the piece and moved to a rinse table, where the
solution and the furniture'’s original coating is removed using a high-pressure
water nozzle and a stiff bristled brush.

Pieces are sometimes hand stripped at this operation in order to Prevent damage
to veneers and glued laminates. When hand stripping, the solution is brushed
on the plece, which is then scraped or wiped with a rag. Often when hand
stripping, it is necessary to repeat the process two or three times before the
coating is completely removed from the piece. Almost all the stripping at
Colonial is done using the dip tank method, because the hand stripping method
requires extra time and work.

POTENTIAL HAZARDS

Potential chemical hazards in the furniture stripping industry are found
primarily during the actual handling and stripping of the furniture. Other
exposure sources may include the mixing or transferring of stripping solution,
and vapor buildup in the room air. While performing these tasks, stripping
solvents (e.g., methylene chloride, methanol, toluene, acetone, or xylene) may
enter the worker’s body through inhalation or absorption through the skin. The
severity of the hazard depends on the formulation of the stripping solution,
type of operation (i.e., dip tank, Flow-Over® system, hand stripping), work
practices, duration of exposure, temperature, ventilation (i.e., type of
system, location relative to worker, air patterns, and flow rates), and general
workstation design.

Health effects studies of methylene chloride exposure have focused on three
primary areas: effects on the central nervous system, effects on
cardiovascular morbidity and mortality, and induction of cancer in exposed
workers. Most recently, research has shown methylene chloride as a possible
reproductive toxicant. In addition, solvents are known to affect liver
function, and some studies suggest that this effect occurs secondary to
methylene chloride exposure. Repeated skin contact with methylene chloride may
cause dry, scaly, and cracked skin. At high airborne concentrations, vapors
are irritating to the eyes and upper respiratory tract. Direct contact with
the liquid can cause skin burns. Methylene chloride is a mild narcotic.
Effects from intoxication include Leadache, giddiness, stupor, irritability,
numbness, and tingling in_the ‘arms and legs. The reports of odor threshold
range from 25 to 350 ppm.

Methanol has very similar central nervous system effects to methylene
chloride. Breathing very high concentrations may produce headache, weakness,
drowsiness, light-headedness, nausea, vomiting, drunkenness, and irritation of
the eyes, blurred vision, blindness, and even death. Methanol may also cause
liver and kidney damage.1



ENVIRONMENTAL CRITERIA

As a guide to the evaluation of the hazards resulting in workplace exposures,
NIOSH field staff employ environmental evaluation criteria for assessment of a
number of chemical and physical agents. These criteria are intended to suggest
levels of exposure to which most workers may be exposed up to 10 hours per day,
40 hours per week for a working lifetime without experiencing adverse health
effects. It is, however, important to note that mnot all workers will be
protected from adverse health effects if their exposures are maintained below
these levels. A small percentage may experience adverse health effects because
of individual susceptibility, a preexisting medical condition, and/or a
hypersensitivity (allergy). In addition, some hazardous substances may act in
combination with other workplace exposures, the general environment,
medications, or personal habits of the worker to produce adverse health effects
even if the occupational exposures are controlled at the level set by the
evaluation criteria. These combined effects are often not considered in the
evaluation criteria. Also, some substances are absorbed by direct contact with
the skin and mucous membranes, and thus potentially increase the overall
exposure. Finally, evaluation criteria may change over the years as new
information on the toxic effects of an agent become available.

The primary sources of environmental evaluation criteria for the workplace

are: (1) NIOSH recommended exposure limits (RELs), (2) the American Conference
of Governmental Industrial Hygienists’ (ACGIH) Threshold Limit Values

(TLVs®), and (3) the U.S. Department of Labor (OSHA) permissible exposure
limits (PELs). Often, the NIOSH RELs and ACGIH TLVs are lower than the
corresponding OSHA PELs. Both NIOSH RELs and ACGIH TLVs usually are based on
more recent information than are the OSHA PELs. The OSHA PELs also are
required to take into account the feasibility of controlling exposures in
various industries where the agents are used; the NIOSH RELs, by contrast, are
based primarily on concerns relating to the prevention of occupational

disease. In evaluating the exposure levels and the recommendations for
reducing these levels found in this report, it should be noted that industry is
legally required to meet only those levels specified by the OSHA PELs.

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

The current OSHA PEL for methylene chloride (29 CFR 1910.1000 Table Z-2) is an
8-hour TWA concentration of 500 parts per million (ppm), with a ceiling
concentration of 1,000 ppm, and a maximum peak concentration of 2,000 ppm for
no more than 5 minutes within any 2 hours. This PEL was derived from a
standard recommended by Ehe American Standards Institute (ANSI) and adopted in
1971 without rulemaking. In 1986, OSHA published an Advanced Notice of
Proposed Rulemaking and did not include methylene chloride in their recent PEL
update. OSHA is expectgd to publish the Notice of Proposed Rulemaking to
reduce the PEL in 1990.



In 1976, the NIOSH REL for methylene chloride became 75 ppm, as a TWA for up to
10 hours per day, 40 hours per week, with a 500 ppm peak exposure as determined
over any 15-minute sampling period during the workday. This REL was based on
the need to prevent significant reduction in the oxygen carrying capacity of
the blood which affects the central nervous system. In 1986, NIOSH
recommended that methylene chloride be regarded as a "potential occupational
carcinogen.” NIOSH further recommended that occupational exposure to methylene
chloride be controlled to the lowest feasible limit. This new recommendation
was based on the observation of cancegs and tumors in both rats and mice
exposed to methylene chloride in air,

The 8-hour TWA TLV established by the ACGIH is 50 ppm with no short-term
exposure limit (STEL), and is classified as a Suspected Human Carcinogen. This
TLV is based on liver toxicity studies. The previous TLV of 100 ppm was based
on experimental data obtained from male, nonsmoking subjects at rest. The
ACGIH stated that the blood of workers who were exposed at 100 ppm of methylene
chloride would have carboxyhemoglobin levels below 5% in their blood. Normal
carboxyhemoglobin saturation ranges from 0.4 to 0.7% for nonsmokers and 4 to
20% for smokers. The ACGIH further cautioned that "concurrent exposures to
other sources of carbon monoxide or physical activity will requige assessment
of the overall exposure and adjustment for the combined effect.”

The current OSHA PEL for methanol (29 CFR 1910.1000 Table Z-1-A) is an 8-hour
TWA concentration of 200 ppm and a STEL of 250 ppm. The NIOSH REL for methanol
is 200 ppm, as a TWA for up to 10 hours per day, 40 hours per week, with a
ceiling of 800 ppm averaged over a 15-minute period. The 8-hour TWA TLV
established by ACGIH is 200 ppm, with a 500 ppm STEL.

The current OSHA PEL for acetone (29 CFR 1910.1000 Table Z-1-A) is an 8-hour
TWA concentration of 750 ppm with a STEL of 1,000 ppm. The NIOSH REL for
acetone is 250 ppm, as a TWA for up to 10 hours per day, 40 hours per week6
The B-hour TWA-TLV established by AGGIH is 750 ppm, with a 1,000 ppm STEL.

The current OSHA PEL for toluene (29 CFR 1910.1000 Table Z-1-A) is an 8-hour
TWA concentration of 100 ppm with a STEL of 150 ppm. The NIOSH REL for toluene
is 100 ppm, as a TWA for up to 10 hours per day, 40 hours per week, with a
ceiling of 200 ppm averaged over a 15-minute period. _The 8-hour TWA-TLV
established by ACGIH is 100 ppm, with a 150 ppm STEL.

The current OSHA PEL for xylede (29 CFR 1910.1000 Table Z-1-A) is an 8-hour TWA
concentration of 100 ppm with a STEL of 150 ppm. The NIOSH REL for xylene is
100 ppm, as a TWA for up to 10 hours per day, 40 hours per week, with a ceiling
of 200 ppm averaged over a 15-minute pgriod. The 8-hour TWA-TLV established by
ACGIH is 100 ppm, with a 150 ppm STEL.

III. ENVIRONMENTAL MONITORING

Sampling was conducted at the Colonial Furniture Stripping using a Photovac TIP
I1, and silica gel and charcoal sorbent tubes. The Photovac TIP II



collected real-time samples in the worker’s breathing zone. Personal air
samples for methylene chloride and methanol were collected in side-by-side
sorbent tubes in the breathing zome of the worker for the duration of the
stripping process. Other sampling pumps were located in the stripping area, A3
near the rinse area, A2 near the doorway to the storage area, and Al near the
dip tank (see Figure 1). Breathing zone and area samples were collected using
personal sampling pumps (P200A, E.I. DuPont deNemours and Co., Inc.,
Wilmington, Delaware). Breathing zone samples were collected for methylene
chloride and methanol. Area samples were collected for methylene chloride,
methanol, acetone, toluene, and xylene. Charcoal sorbent sampling tubes (SKC
226-01, SKC, Inc., Eighty Four, Pennsylvania) were used in series to collect
samples for methylene chloride, acetone, toluene, styreme, and xylene. While
silica gel sorbent sampling tubes (SKC 226-10, SKC, Eighty Four, Pennsylvania)
were used in series to collect samples for methanol. Sampling was conducted at
a nominal flow rate of 0.02 liters per minute. All sorbent tubes were sent to
DataChem (Salt Lake City, Utah) for analysis using the following NIOSH methods:

Chemical Name CHRIS Code NIOSH Method No.
Methylene Chloride DCM 1005
Methanol MAL 2000
Acetone ACT 1300
Toluene TOL 1501
Xylenes XYL 1501

The results of the sorbent tubes are as follows:

Chemical Sampled
(ppm l-hour TWA)

Methylene Methanol Acetone Toluene Xylene
Chloride
BZ1 100 63 NA NA NA
BZ2 77 &1 NA NA NA
Al 90 53 3 16 ND
A2 20 + 6 ND ND ND
A3 63 35 ND 10 ND
BZ1 - Breathing zone of the owner.

BZ2 - Breathing zone of NIOSH employee.

Al - Area sample, near dip tank.

A2 - Area sample, doorway to stripping area.
A3 - Area Sample, mear rinse area.

NA - Parameter not collected for analysis.
ND - Parameter not detected.



The exposure in Mr. Heimbach's breathing zone (BZ1l) was 100 ppm of methylene
chloride for the 1l-hour sample. This exposure was less than the OSHA PEL of
500 ppm, assuming the same level of exposure for an 8-hour workday. However,
NIOSH recommended that methylene chloride be controlled to the lowest feasible
level based on methylene chloride’s classification as a potential occupational
carcinogen., Considerable improvements in the controls, with an accompanying
reduction in exposure, are possible, and the lowest feasible level would
therefore be considerably lower than that seen in this study. Mr. Heimbach
needs to have more effective control to reduce his exposure to methylene
chloride. Mr. Heimbach was also exposed to 63 ppm of methanol, which is lower
than both the NIOSH REL and the OSHA PEL. The first area sample (Al) was
located by the dip tank. The exposure in that area of 90 ppm shows that the
amount of methylene chloride in the air near the dip tank must be controlled to
the lowest feasible limit. This high concentration near the dip tank could
possibly be controlled with an improved local exhaust system. The other two
area samples were In the decorway to the storage area from the stripping area
(A2) and near the rinse area (A3). Both of these areas had significant
exposures which should also be minimized to lowest feasible limit. The second
breathing zone sample (BZ2) is that of z NIOSH employee who was standing in the
stripping area by the doorway to the storage area, The NIOSH employee’s
exposure was 77 ppm while observing the stripping operation. This significant
exposure Indicates that neither general nor local ventilation was adequate to
reduce solvent vapors to safe levels. These data show that there may be a
health risk to the Mr. Heimbach because of exposure to methylene chloride.

In addition to personal samples, real-time exposure to total solvents present
in the breathing zone was measured using a Photovac TIP II (Photovac, Inc.,
Thornhill, Ontario, Canada) with a 10.6 eV ultraviolet lamp. The real-time
verification of solvents present was synchronized with a video camera in order
to detect if changes in output were correlated with certain work activities.
Significant activities such as stripping, rinsing, or other movement around the
room were identified and coded on a computer spreadsheet. A statistical
analysis was performed to determine which activities made a significant change
in concentration of methylene chloride. The TIP II can detect methanocl and
methylene chloride, but cannot differentiate between the two.

Statistical analyses were performed on the real-time data to see how well the
data fit a materizl balance model and to generate hypotheses for investigation
in future analyses. The statistically significant factors that affect
exposure, included the following:

a. the task being performed (stripping or rinsing, other tasks in
stripping area, other tasks in office area); and

b. the item being processed {chair, large/small frame).

Generally speaking, the exposure while stripping was not significantly
different from the exposure while rinsing. However, other tasks in ocffice area
were lower than other tasks in the stripping area and both exposure tasks were
lower than stripping and rinsing. In addition, the exposure to stripping
solvents was higher while stripping a chair than while stripping small or large
frames.



IV, CONTROL
PRINCIPLES OF CONTROL

Occupational exposure can be controlled by the application of a number of
well-known principles, including engineering measures, work practices, personal
protection, and monitoring. These principles may be applied at or near the
hazard source, to the general workplace environment, or at the point of
occupational exposure to individuals. Controls applied at the source of the
hazard, including material substitution, process or equipment modification,
isolation or automatien, local ventilation, and work practices are generally
preferred and most effective in terms of both occupational and environmental
concerns. Controls which may be applied to hazards that have escaped into the
workplace environment include dilution ventilation, dust suppression, and
housekeeping. Control measures may also be applied near individual workers,
including the use of ventilated contrel rooms, isolation booths, supplied-air
cabs, work practices, and personal preotective equipment.

In general, a system comprised of the above control measures is required to
provide worker protection under normal operating conditions, as well as under
conditions of process upset, fallure, and/or maintenance. Process and
workplace monitoring devices, personal exposure monitoring, and medical
monitoring are important mechanisms for providing feedback concerning
effectiveness of the controls in use. Ongoing monitoring and maintenance of
controls to ensure proper use and operating conditions, and the education and
commitment of both workers and management to occupational health are also
important ingredients of a complete, effective, and durable control system.

These principles of control apply to all situatiens, but their optimum
application varies from case to case. The application of these principles is
discussed below,

ENGINEERING CONTROLS

The building used by Colonial Furniture Stripping was not designed to include a
furniture stripping operation. Our assessment concludes that air movement in
the stripping area is less than adequate. The stripping area has two doorways,
as shown in Figure 1, one doorway to the changing room and one doorway to the
storage garage. There are no other openings or vents; thus, there is no
directed or uniform air movement through the room. A propeller fan was located
on the floor near the doorway to the garage, but there was no apparent plan to
use this fan for other than comfort. Mr. Heimbach did provide local
ventilation on the dip tank to exhaust the solvent fumes. These local
ventilation openings were located on the inside of both side walls and the back
wall of the dip tank. The intake velocity of these ducts was not measured,
however, smoke tests indicated that the velocity was very low. Some of the
openings appeared to be partially plugged, resulting in flow variation at all
locations. Using smoke tubes to detect the movement of air near the exhaust
holes, the capture area appeared to be less than 1.5 square feet. Air from the
entire surface area of the dip tank should flow toward the exhaust openings.
The tank surface area that this local ventilation was able to exhaust was very
small in comparison to the size of the dip tank.

10



Local exhaust ventilation at the source of the methylene chloride-based
solution is the best primary control of vapors, short of using a nonmethylene
chloride product. In light of the current local ventilation’s inability to
dilute the area, we suggest a local ventilation system similar to that in
Figure 3 which will work than the existing system in this facility. This dip
tank ventilation system is a wodification of that suggested by the American
Conferencs of Govermmental Industrial Hyglenists In Industrial Ventilation
(Vs5-502). This design has been modified to ventilate a dip tank area of 4
feet by 8 feet. This type of local ventilation can also be applied to the
Flow-Over® system. The Industrial Commission of Ohio (791-4935) could also
help in the design and evaluation of a local ventilation system. General room
ventilation 1s a necessary secondary control method. There was no source of
fresh air to the stripping area or the rest of the building, other than
"natural ventilation" through the open garage doors. Vapors in the building
will continue to builld up if there is not sufficient alr movement and
exchange. Filgure &4 depicts_principles of dilution ventilation and shows the
importance of fan location.

Mr. Heimbach may wish to consider substitute products. Some research is
currently being conducted to develop methylene chloride-free strippers which
includes N-Methyl-2-Pyrrolidone (NMP) and DiBasic Esters (DBE) blends. The
active ingredient in NMP-based paint removers is l-methyl-2-pyrrolidinone.
Research conducted by GAF industries that NMP has low potential for skin
irritation, and NMP is a severe eye irritant, but permanent damage is not
expected. The mutagenicity potential of NMP, as measured using the AMES test,
was negative, Several other animal sgudies were performed, and they all showed
no significant toxicological effects.” DiBasic esters such as dimethyl
adipate, dimethyl glutarate, and dimethyl succinate are the active components
of DBE based paint remover. Research conducted by DuPont and 3M indicates that
DBEs caused moderate and temporary eye irritation, exhibited no reproductive or
developmental toxicity, and caused no organ damage other than mild nasal
effects indicative of irritation in 90-day tests. In addition, DBE was
negative in several highly sensitive bacterial mutation gsspys; including the
AMES test and in a whole animal chromosome damage study.”’ Thus far, data
indicate that these blends require two to three times more stripping time than
methylene chloride and cost approximately 50% more. Another substitute that
has been on the market for many years is a blend of flammable solvents Yhich
includes acetone, methanol, toluene, and xylene (e.g., Bix Stripper‘a).1

The use of this blend may be less hazardous toxicologically to the user;
however, the solvents are flammable. In addition, two manufacturers of
methylene chloride are developing an additive for paint stripping solutions to
suppress the emissions of methylene chloride vapors.

WORK PRACTICES

Mr. Heimbach, while using the dip tank, does the stripping in three steps.
First, the pilece of furniture is placed in the dip tank to soak for a period of
time depending on the size and finish of the piece. Mr. Helmbach must open the
top hatch door of the dip tank, put the plece into the solution and close the
door. Mr. Heimbach’'s breathing zone comes very close to the solution as he
puts the plece into the tank. While the piece is in the tank, he may wait in
the storage/office area, which has a negligible amount of methylene chloride

! 11
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vapor buildup. When he returns, he opens the tank door, removes the piece, and
shuts the door. The second step is to wipe and brush the extra solution off
the piece of furniture. The piece is placed on the rinse table, and a
high-pressure water nozzle is used to rinse the piece with water for the third
step of the operation. Once the pilece is rinsed, it is set aside to dry. Mr.
Heimbach wears neoprene gloves and boots while stripping, rinsing, and all
other handling of the solution-soaked furniture. However, no other personal
protective equipment is worn.

Mr. Heimbach also strips pieces by hand, because the solution in the dip tank
may deteriorate the glue. Hand stripping requires the solution to be brushed
onto the piece, scraped off, and finally rinsed. The process is a bit slower
and often requires repetitions to remove the finish from all cracks and
crevices.

Good work practices can significantly reduce worker exposure. Keeping the
worker's head or more specifically his breathing zone as far as possible from
the stripping solution and the furniture will lower the exposure. Keeping all
wet cloths, brushes, or tools in a ventilated area or in an alrtight container
will also help lower exposure. Paint scrapings contain substantial amounts of
methylene chloride and should be stored in airtight containers until properly
disposed. Any clothing that becomes soaked with stripping solution should be
immediately removed and the exposure area thoroughly washed. Soiled clothing
should not be taken home and washed with other clothes.

An effective employee education and training program can also reduce potential
for exposure to methylene chloride and is required under OSHA's hazard
communication standard (29 CFR 1910,1200). If anyone is employed to assist the
ovner, the program should contain the following elements:

The hazards of methylene chloride exposure;

Safe handling of methylene chloride and other relevant work practices and
methods which can be used to prevent respiratory, skin, or eye contact;

Use, care, and limitations of respirators and other personal protective
equipment;

i
Effective housekeeping procedures;

First aid and emergency procedures; and

Relevant Eirsonal hygiene aspects for controlling methylene chloride
exposure.

PERSONAL PROTECTIVE EQUIPMENT

The owner, Mr. Heimbach, wore boots and neoprene gloves while doing all his
stripping work. In operations where splashing, spilling, spraying, or skin and
eye contact with methylene chloride may occur, employees should wear protective
solvent-impermeable gloves (long enough to cover the forearms), aprons, shoe
coverings, and chemical splash goggles. Neoprene (currently used), butyl
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rubber, nitrile rubber, or polyvinyl chloride (PVC) provide limited protection
against methylene chloride and should be used with caution and only for
short-term contact with this solvent. Whenever swelling or softening of the
gloves or seepage of methylene chloride into thf glove is observed, the gloves
should be disposed of immediately and replaced. 2

A study conducted by NIOSH researchers demonstrated that full shift use of
chemical cartridges are not adequate for removing methylene chloride, since
cartridge breakthrough time is approximatel¥ 40 minutes for a methylene
chloride challenge of 15 parts per million. 3 Because the odor threshold of
methylene chloride is near the PEL, methylene chloride will not be detected
until significant breakthrough has occurred. Though not generally recommended,
respirators with organic vapor cartridges may be used for short-term exposure
to low levels of methylene chloride, provided the cartridges are changed prior
to breakthrough (every 15 to 30 minutes, depending on room concentrations).
Because NIOSH has identified methylene chloride as a potential human carcinogen
in the workplace, two types of respirators are recommended: a self-contained
breathing apparatus (SCBA) with a full facepiece operated in pressure demand or
other positive pressure mode, or a supplied-air respirator (SAR) with a full
faceplece operated in pressure demand or other positive pressure mode in
combination with an auxiliary SCBA operated in pressure demand or other
positive pressure mode. The auxiliary SCBA must be of sufficient duration to
permit escape to safety if the air supply is interrupted. Where employees must
wear respirators, an appropriate respirafzry protection program in accordance
with 29 CFR 1910.134 must be instituted.

V. CONCLUSION AND RECOMMENDATIONS

In view of the results from the environmental monitoring conducted at Colonial
Furniture Stripping, it is believed that there is a significant exposure to
methylene chloride. Since the exposure to Mr. Heimbach and the general area
around the dip tank is above the ACGIH TLV and the NIOSH REL, Mr. Heimbach
should lower his overall exposure. We suggest that Mr. Heimbach look into a
better general room ventilation system and more importantly look into a better
local exhaust system at the dip tank. A local exhaust system could remove a
large amount of the methylene chloride vapors before they reach the user’s
breathing zone. As previously suggested, the Industrial Commission of Ohio
could help in the design or improvement of the existing local ventilation at
the dip tank. In addition to improvements in the ventilation, Mr. Heimbach may
be able to further reduce his 'exposure to methylene chloride by using more
personal protective equipment. Mr. Heimbach already wears rubber gloves while
handling anything which may be contaminated with methylene chloride. In
addition to gloves, eye protection is suggested in the event that methylene
chloride is accidently splashed in the eye. Because methylene chloride can be
absorbed through the skin, it 1s Important to use a new pair of gloves when
deterioration or seepage through the gloves i{s detected. Workers should wear
an apron and change articles of clothing when they become soiled. An employee
education program, including good work practices to limit the inhalation of
methylene chloride, will also reduce the worker's exposure, should the owner
hire full- or part-time help.
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An in-depth survey at Colonial Furniture Stripping would be not be beneficial
to the overall project because of the inadequacy of the existing ventilation
system and the low volume of furniture stripped at this facility.

10.

11.

12.
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BIX.

MATERIAL SAFETY DATA

APPENDIX A

Bection |

FOR
Bix Stripper

PRODUCT INFORMATION

DAlE: 1wbs

Emergency Phone Mo,
1-800-251-1098
B15-847-3421
Waekands § Nights
B00-447-0070

or
E15-B47-4867

GENERAL OR GENERIC 1D.

Puint Remover

TRADE NAME AND SYNONYMSE Bia Stripper Serms 01000
DOT HAZARD CLASSIFICATION. Flammable Liquad

DOT SHIPPING NAME

$Section I

COMPONENT

Methanal
Tolvene
Aceton.

Sodnm Methylee

Non-hazardous Companents
Section TH

H
Specific Graviry (20° CR20* C)
Freezing Powt (ASTM,
Boiling Range
Ereeze/Taoaw Stabiliny
Cooling Warming Stabihiny
Flash Pomnt (Open Cup, ASTM)
Evaporstxm Rme¢ {Ether=1)
Vapor Density (Air=1)
% Volstls (Over, 100° C)
Cloud Pouu (ASTM)
Appeanance
Color
Oy
Relatrve Vieoany

Section IV

Puir Releted Matenal NA 1263

HAZARDOUS COMPDNENTS
VAPCK
TLV PRESSURE
% (BY WT) {ppm) imm Hg m1 23° C)
24-%0 200 98
2530 100 22
15.20 750 186
Lexs than 5 2 NiA
Lexx than § NrA NIA
PHYSICAL DATA
9.8 (10% muspronon)
0.851
NiA
100-122° F
N/A
Stabie (4 cycls @ -20° C ta 30° C)
165°C
Grewer than 1

1.6
92.5% (wiw)
RiA

Seru-pasic
Amber

Toluere/Methanol
High

FIRE AND EXPLOSION DATA

FLAMMABILITY CLASSIFICATION (OSHA): Flommabie Liquid —Class |-B

FLASH POINT: 16* C

EXTINGUISHING MEDLA: Alkohal foum or exrbon itz or dry chemucal.

SPECIAL FIRE FIGHTING PROCEDURES: Wear rif-

other posrrve pressure mode when fighung firs.

LG Epp

l

with a full fscr precr operated o pressure~demand or

UNUSUAL FIRE AND EXPLOSION HAZARDS: Vapors are heavier than aie, and may travel along the groand or may be moved by ventilanon
and ignnted by pilot tights, other Mames, spmrks. hesters, smoking, ciccm:mm:.smicd:sdmrge.mmhctigmﬁmmnhmdm
from matenal handling pomt Nemmﬂqmmh'mhwwmmm(mm)mm&ujnlﬂz]

igmte exploarvely,

BIX MANUFACTURING COMPANY INC.
P.0. Box 391 « 7118 FOWLER STREET « QLD HICKDRY, TN. 371380001 + 815/847-3421 « [OUTEIDE TN) 1-800-257-10%8



APPENDIX A

m-oMATEHIAL SAFETY DATA Page 2

Bentien V HEALTH HAZARD DATA

THRESHOLD LIMIT VALLUE (TLV) OF MIXTURE: 18 ppn
By cakubstion, Apn C. ACGIH Handoook )

EFFECTS OF OWVEREXPOSURL

EYE CONTACT. Severe tmmaion, redness. teanog. blurrad vivon

SKIN CONTACT: Prolonged or repesied coniaci can cause daming 15 Sk absorpion mus potenually comritue
% the overall cxposure to this | Approp should be laken W prevent absorpuon 30 that tne TLV & oot invalaed
INGESTHON. Can cause g 1 nanica. ¥ d b and death  Aspiration of Fateridl 1Mo the kiops ¢an

cause chermacal prenmonsis which can be iaal

INHALATION. Eacessive mhalaion of vapors can couse nass) and Fesmirmiory nmaon. durmess. weabnes, fanpue. nascs. beadache,
possibis ENAICKUENSSs And even asPhY LN

EMERGENCY AND FIRST AID PROCEDURES

EYE CONTACT: Immedunely flush with waer for 15 munute . Serl medical aneonon 1 pain of redness penist

SKINK CONTACT. Fiyth with watcr Remove conammaied chathing Wash skin three trmes.with soap and waizr Launder contaminated chothing
b Te-uR

INGESTION 1f swallowed do nd induce vomning Drink one plastful of water Comisct prvsician of poison control cemer mmeduiely
INHALATION  Move 10 fresh ms and avold dreatmng tumes, | o s diliacult. oxypen 1f breathing has stopped, pive anuficual
reipipiGh  hesp person warm, quict. snd gel et ical EMETLIOD

CHRONIC OR LONG-TERM EFFECTS: Gvereaposute t the components of it material has apparenty been found 10 cause the follwing
efieats in labormiory aoimals Lrver abnormaliies, kioney camage. eve damage. hing damape. spiern damape. brain damape, nervols SYEEM
damage. Overexposure 10 the componens of Uns faterial his besn suppesied oy a eause of tne Toliowing cfiects sn humans bve damage. bver
abnormalies Keports have d repated and proboayes acrupai sl (vt POSUTE 10 K0IVETHE w1lh peFTEIE AT b and IErvous SYSom
camage

HAZARDCUS POLYMERIZATION: Cannot acour.

STABILITY: Sablk

HAZARDOUS DECOMPOSITION PRODUCTS: Carbon diatide, sxrbom de. varmous Tt
INCOMPATIBILITY (MATERIALS TO AVOID): Sirong cuxining apenis, srong alkaixs. sronp muncrad acuds

Sertion VII - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERLAL 1S RELEASED OR SPILLED: Elimmate all soutees of ypnnyan sch as Mares, fames (ncluding prlot
laghts). md chestrucal sparks. Absarh lquad on pepet vermaculne. foor shaorbent o offer absorbent matenial and transier to hood or ouwtoors

WASTE DISPOSAL METHODS: Allow volatiic poruontae Cuspose of ¢ matenial 1n weith oy X
Conamnaed absorbeer mav be depasitod in & izndfill in accordance with local. mate and federal regulsions

RESPIRATORY PROTECTION: If TLV of the product of any companent is excerded. 3 NIOSH/MSHA yoimly zpproved s1r suppiied resmiraior
s advised m st of proper } comtrol. OSHA regulanons also permit other NIOSE/MSHA respurators gnder speciiied comdi-
uons (see vour gafery equpmen: sappler). Engmeening of is xhouk! be propk d Lo reduce eap

VENTILATION: Prowde sufficient mechanical {geperal andior boeal ext 1! 0 P bekow TLV 1

PROTECTTVE GLOVES® Wear reumiant gloves sich as nenprene, prorile yubbes, mammal rubber

EYE PROTECTION: Chemical spiazh p pics th eompinrre with OSHA regulations sre advised. However, OSHA regulatioed also permel
other Type safery plassss (eomult your safen agopmen suppler)

OTHER FROTECTTVE EQUIPMENT. To prevent tepesied or profonged skin conmact, wear mpervioas clathung end boou

HYGIENIC PRACTICES: Awxd skim or etz comact. Avowd bremhmy fumet. Do not swallow.

Section IX SPECIAL PRECAUTIONS OR OTHER COMMENTS el

SPECIAL PRECAUTIONS IN HANDLING AND STORAGE: G of this J mn be dous when e, wrnce d
mmmwmm.mlhmdpmmmgmwmmwmhhw Temperanzres 1n florage $holld not exceed
100° F. Open contuners carefully if at elevated termperanires. Clote covers ughtly afuer each wie, Keep away from heat, sparks. flames, or ather

sourees of )
OTHER SPECIAL PRECAUTIONS: This matcr) is moderately cormoarve i atomawm snd tin-plated meel. with low earrosrvry soeand
fivanized Bl The matzral smacks pel cowtgs and fiberglass bosrd. ] mumse by delib Iy ¢ and mhahing the

cometas of thiy maiers! noxy be harmful oF (sl

THE IFOPMATION ACCUBAULATED MEWEM IS SELZEVED TO HE ACCURATE BAIT (3 #0T W ARANTED TO SR WHETHER DRIGINAT NG WITH BIL MANUFAC-
TLWONEG O NOT RECIMENTE ARE ADVISED TO CDWFTRM I ACAMNCE OF THE NEED THAT THE mFORRLITION (5 CURRENT, APPLICABLE, AND SUMABLE
TO THER CROMETANCES.



APPENDIZX B

MATERIAL SAFETY DATA SHEET

MANUFACTURER'S NAME EMERGENCY TELEPHONE NO.
Stripping Products, Inc. : 1-800-243-6670
P.O. Box 308 INFORMATION TELEPHONE NO.
Bethel, CT 06801 203-743-3294
DATE OF PREPARATION
11/85

SECTION | — PRODUCT IDENTIFICATION

PRODUCT NUMBER' S.P.L. #1, #2SA. 13, Salety Sinp, Powsr OH. 1P, Metal Strip
PRODUCT NAME: Paint & Varmish Remiover, {Furnilure Stripper)
PRODUCT CLASS: Mixturs,

BECTION Il — HAZARDOUS INGREDIENTS

INGREDIENT PERCENT OCCUPATIONAL VAPOR
wT. EXPOSURE LIMITS PRESSURE
QOSHA PEL

Maethylene Chioride 72.00 500 P.P.M 420 mm/Hp @ 25°C
Methanol . 20.00 200 P.P.M. 97 mm/Hg @ 20°C
Toluene 2.00 200 PP M, 22 mm/Hg @ 20°C
Aciivators. Evaporalion—Relarder 400 N/A NIA
Aqueocus Sciulion lor PH adjusiment 1.00 N/A N/A
Surfacuanl, {Welling Agent) 1.00 N/A N/A

* A.C.G.I.H. has mcommendad a T.L.Viot 100 P.P.M. State regulaiipny may vary irom Feders! regulaions. Consult
bejore umng product.

a

BECTION Il = PHYSICAL DATA

BOILING RANGE: 104°F — 232%F VAPOR DENSITY: HEAVIER THAN AIR
EVAPORATION RATE; SLOWER THAN ETHER 9% VOLATILE VOLUME WT/GAL. 9.011
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SWALLOWING  May canry pRitrisesiina raton, nause) hasdathe, Ponby fentierst i Sadth
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BECTION ¥i — REACTIVITY DATA

STABILITY IX] SYABLE urmat e, comduwns

HAZARDOUS FOLYMERIATION | ) MAY DECIM (K] WiILL ROT QCOUR

HATAMDOUS DECOMPOSITION PAODUSTS
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FECTION Y1l — BPILL OR LEAK PROCEDUREL

STEPS T BE TAKEN IN CASE MATERIAL IS RELEASED OM BPILLED ERILEE S79s OF apll bwtovs ahempung
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BECTEON Vit ~ SAFL WANDLING AND USE INFORMATION

RESPIRATONY PROTECTION r - L oAty

VENTILATION 10 sowp Barow Wrogta! BLate And J0EHT reguiiimy
PAOTECTIVE GLOVES spwwru srsiang YrPe Ihmoprevmy of armatar)

EYE PROTECTION spisthemroot pogpun (Ere waih iaguny)

CTHER PROTECTIVE EOLHPMENT Solvem] fadnlan) speBe SN0 BIDUMDE M Fad RO B wrow e
MYGIENIC PRACTICES Waih Riney st Tumndmng fewnoee ! Aemove ©omLRwnaes CIOPoY mmETANy

BECTIOMN IX — aPLCIAL PRECAUTIONE

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING Bsora TTLAmS (0 Comd el ventlaed plece H bioved
suitnan DO NOT STOAE IN DIRECT BUNLIGHT Kaep conismeTy IM1Ums; Ny Slowed BNg MR g w2
A Brenp 0td 19 storage Balode bperwng crumm Barlslly IOmMen Dung i ivoer
D rwirasd prERIARE pwet palees slorage 1emperawure of 048

OTHER PRECAUTIONS T FEMOwer being of the vlalie Soivent Dt nbduItes Cenan precauons LY. 3" ¥
haniand Evw batn 5ng Mlety thowst thould by Proviome Tha yaeor Eim rmiaion of Ine Irye1 reorpRg ol ity A
angd WiTialion of the rd Do lony rae) Proicrgen breattng of vapors can Eavoat igns Bl ECrmACaAnnads $4¢C ey be
Lol Do not pel G eyes on sxin ercioining Do nottake internally, Avors BrERINING OF vapars Wadheud thoroug ey
=R ADAD B0 W whier mhet e

NOTICE: DATAAND RECOMMENDATIONS PAESENTEDMEREIN ARE BASED ON OLH RESTARCH AND THAT
OF OLM BUPPLIERS AND ARE BECIEVEDTO BE ACGCURATE NO GUARANTEE OF THEIR ACCURALY 1S MADE
HOWEVER AND THE MRODUCT DESCWIRED 1S DISTRIBUTED WITHOUT WARRANTY EXPAESSED ON
WFLIED AND THE PERSON RECEVING IT EMALL MAKE HIS OWN DETERMINATION OF THE SUITABILITY
THEREDF FOR MIS PARTICLILAR PURPQOSE

A5 UBE CONDITIONS ARE NOTWITHINITS CONTROL SELLER ASSUMES NO OBLIGATION OR LIABILITY FOR
ASEISTANCE FURNISMED WITH SEFENENCE TO THE PROPERN USE AND DISPOSAL OF ITE SMDDUCTS



APPENDIX C

ESTIMATION OF REAL-TIME WORKER EXPOSURE

The following formula was used to convert the output of the TIP II® (volts)
to concentration of contaminant (ppm):
C(t) = IR(t) * ST * (Jt / YIR(t))
vhere:
c(t) = concentration of vapor at time t (ppm);

IR(t) = instrument response at time t (volts);
ST = TWA concentration of contaminant as collected on
sorbent tubes for the time period Et (ppm);
Et = total elapsed time of sampling (seconds); and
IR(t) = sum of the instrument response at every time

interval (volts).

The major assumption in this estimation method is that dilution is
instantaneous and occurs with no change in the relative vapor ratios. 1In
addition, it is assumed that there Is linear variation in instrument response
with respect to changes in concentration of all contaminants in the air.



