ESIS, Inc.
a CIGNA company

Liberty Federal Tower

201 Second Street, Suite 530
Macon, GA 31243

(912) 743-8080 =

October 30, 1986

PLAINTIFF'S
Dr. E. Edward Wang, Manager EXHIBIT
Corporate Environmental Control ; JIMMC=33

J-M Manufacturing Company, Inc.
1051 Sperry Road.
Stockton, CA 95206

RE: ESIS Contract # 51-180

Dear Dr., Wang:

On September 16 and 17, 1986, I wmade a visit to the Denison plant to conduct
an Environmental Health Survey. As a result of that visit, I am submitting
the attached recommendation which should receive your immediate attention and
consideration. ’

You will also find the results of the Environmental Health Report attached.
These results are an indication of the environmental health conditions that
existed on the days of my visit.

I wish to thank you and your staff for the cooperation that was extended
during the course of this visit.

If you have any questions regarding this report and recommendation, please do
not hesitate to call me at (713) 933-1826.

Sincerely,

O s T\ F

Aileen Teng, CIH
Senior Environmental Health Specialist
CIGNA Loss Control Services, Inc,

cc: Charles Stelchek, Plant Manager, J-M Mfg., Denison, TX
John T. Armstrong, J-M Mfg., Denison, TX
Daniel Weetmen, Alexander & Alexander of NY
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RECOMMENDATIONS
]
NAME: LOCATION:
J-M Manufacturing . Denison, TX
EH 86-1 As can be seen from the sample results presented in Table I, the UPL

#2 inspector was exposed to an asbestos level in excess of the OSHA
permissible exposure limit. The willow operator's exposure level
exceeded the QOSHA action level.

Routine monitoring of asbestos exposure levels and a medical surveil-
lance program have already been implemented per the requirements of
the 1972 asbestos standard. Several revisions were incorporated
into the 1986 asbestos standards, It is recommended that the addi-
tional provisions. for notification of monitoring and medical examina-
tion results, work practices, preventive clothing, hygiene facili-
ties, warning signs, compliance program, respiratory protection,
medical surveillance, record keeping and employee training in the
1986 standard be adhered to. A comparison of the two standards is
presented in Appendix II for your reference.
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ENVIRONMENTAL HEALTH REPORT

PREPARED FOR:

J-M Manufacturing Company, Inc.
Denison, Texas

DATE OF SURVEY:

September 16 & 17, 1986

CONDUCTED BY:
Aileen Teng, CIH

Sr, Environmental Health Specialist
CIGNA Loss Control Services, Inc.

ACCOMPANIED BY:

John T. Armstrong
J-M Manufacturing Co., Inc.
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INTRODUCTION

On September 16 &=17, 1986, an Environmental Health Survey was conducted at
your plant in Denison, Texas, to evaluate employee exposures to noise, vinyl
chloride monomer, respirable dust, total dust, asbestos, organic solvents, and
carbon monoxide. The survey was conducted at the request of J-M Manufacturing
Company, Inc., as an on-going monitoring program.

The standards and guidelines, methods, results, and discussion pertinent to
this report follow.

STANDARDS AND GUIDELINES

The recommendations made ia this report are based on current OSHA standards
and/or accepted state~of-the-art industrial hygiene practices to give reason-
able protection to the health and well-being of your employees.

The standards pertinent to this report are found in the Appendix Section.

METHODS

Air sampling and analyses were conducted using the following.

Air Vacuum Flow Rate Collection Analytical
Contaminant Source Liters/Min. Medium " Method
Asbestos Gilian HFS- 1.5 Open—-faced 25mm PCM*, NIOSH

113UT Pumps, AA filters, P&CAM #239
DuPont 2500 Cassettes with
Sampling PUmps 50mm extension
cowl
Vinyl Chlo-  Gilian HFS- 0.05 2CT** in series  NIOSH P&CAM #127
ride Monomer  113UT Pumps GC***
Respirable Gilian HFS- 1.7 Pre-weighed PVC NIOSH P&CAM #106
Dust 113UT Pumps filters on mini-
cyclones
Total Dust Gilian HFS=- 1.5 Pre-weighed PVC Gravimetric
113UT Pumps filters
Tetrahydro- DuPont P-4000 0.2 CcT NIOSH P&CAM #127
furan, Sampling Pumps GC
Ethyl Acetate
Methyl Ethyl Gilian HFS- 0.05 2CT in series NIQSH P&CAM #127
Ketone, 113UT Pumps GC
Methylene
Chloride
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Carbon Gilian HFS- 0.0035 Detector Tubes Direct Reading
Monoxide 113UT Pump

* PCM = Phase Contrast Microscopy
** ¢T = Activated Charcoal Tubes
*** GC = Gas Chromatography

Unless otherwise stated, samples were taken in the workers' breathing zones to
obtain samples indicative of actual employees exposure. Pumps were calibrated
prior to and after the sampling period.

All analyses were conducted by Environmental Health Laboratory in Macon, GA,
which is accredited by the American Industrial Hygiene Association.

Noise

Sound level measurements were taken throughout the plant at the various opera-
tions in the hearing zones of the employees. General Radio Sound Level Meter,
Type 1933, was used for the survey; this meter was acoustically calibrated
with General Radio 1562 Sound Level Calibrator before and after use.

Quest Model M-7B noise dosimeter was used to measure cumulative exposure to
noise. The noise dosimeter measures and accumulates noise and produces a con-
tinuous reading of the allowable exposure to which the wearer has been subject-
ed. The microphone of the dosimeter was clipped on the employee's shirt col-
lar near the ear, thereby receiving and accumulating approximately the same
dosage as the ear.

RESULTS
Asbestos
The results of asbestos sampling are presented in Table I. The councentrations
are presented in number of fibers (longer than 5 microns) per cubic centime-
ter, by job description. Also included are sample time, sample volume, and

OSHA standard.

Respirable Total Dust

The results of respirable dust sampling are listed in Table II. The concentra-
tions are presented in milligrams per cubic meter (mg/M3), by job description
and location, along with the applicable OSHA standard.

Vinyl Chloride

The results of vinyl chloride monomer sampling are presented in Table III.
The concentrations are presented in parts per million (ppm), by job descrip-
tion and location, along with the applicable OSHA standard.
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Organic Solvents

The results of organic solvents air sampling are listed in Table IV. The con-
centrations are presented in parts per million (ppm), by job description and
location, along with applicable OSHA standards.

When two or more hazardous substances are present, their combined effect, ra-
ther than that of either individually, should be given primary consideration.
The health effects must be considered additive unless there is evidence to the
contrary; thus, exposures are added relative to their designated OSHA stan-
dards. When adding these exposures, a value "Em” (equivalent exposure for the
mixture) is determined by the OSHA formula. Exposure is considered excessive
when the value "Em'" exceeds unity (1.00).

Em = TWA] + TWA2 + Tw& eeeet TWAn
PEL; PEL, PEL3 PEL,

Where: TWA is the Time-Weighted Average concentration of a particular
substance and PEL is the corresponding permissible limit for the
substance,

Total Dust

The results of total dust sampling are presented in Table V. The concentra=~
tions are reported in milligrams per cubic meter (mg/M3).

Carbon Monoxide

The results of carbon monoxide sampling are presented in Table VI. The concen-
tration is reported in parts per million (ppm).

Noise

The results of noise level measurements and Time-Weighted Average (TWA) expo-
sure are listed in Table VII.
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DISCUSSION

The J-M Manufacturing Company, Denison plant, manufactures three different
types of pipes: transite; PVC; and permatran, _The permatran plant was not in

19

operation during the days of the survey. The transite plant is operated by

one 3-day, 12-hour shift., The PVC plant operates around the clock.

Asbestos

OSHA has promulgated a new asbestos standard (1910.1001) on June 20, 1986 to
lower the permissible exposure limit to 0.2 fibers/cc as an 8-hour time-
weighted average. An action level, which will trigger requirements for
periodic monitoring, medical surveillance, and employee training, is set at
0.1 fibers/cc.

As can be seen from the sample results presented in Table I, The UPL #2 in-

_spector was exposed to an asbestos level in excess of the OSHA permissible

exposure limit. The willow operator's exposure level exceeded the OSHA action

level.

Routine monitoring of asbestos exposure levels and a medical surveillance pro-
gram have already been implemented per rthe requirements of the 1972 asbestos
standard. Several revisions were incorporated into the 1986 asbestos stan-
dards, It is recommended that the additional provisions for notification of
monitoring and medical examination results, work practices, preventive cloth-
ing, hygiene facilities, warning signs, compliance program, respiratory protec-
tion, medical surveillance, record keeping, and employee training in the 1986
standard be adhered to. A comparison of the two standards is presented in
Appendix II for your reference.

Vinyl Chloride, Respirable Dust, Total Dust, Organic Solvents, and Carbon
Monoxide

As can be seen from the sample results presented in Tables II, III, IV, V, and
VI, the exposure levels to vinyl chloride, respirable dust, total dust, organ-
ic solvents, and carbon monoxide were all within OSHA permissible exposure
limits. OSHA permissible exposure limits are levels to which nearly all work-
ers may be repeatedly exposed without adverse effects.

All the respirable dust samples listed on Table II had an insufficient dust
deposit for a free silica analysis. Therefore, the OSHA silica permissible
exposure limit is not applicable in this case. The exposure limit for respira-
ble total dust is used to evaluate the exposure levels.

Though the exposure level to methylene chloride is well within the recommended
exposure limit, the management at the Denison plant has expressed interest in
the health effects of methylene chloride. _The toxicological data on methylene

chloride can be found in the Appendix III.

Noise

The results of noise measurements (Table VII) indicate that noise levels ex-—

ceeded the OSHA permissible exposure limit in many areas. A comprehensive
hearing conservation program has been implemented by the management. To as-
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sure the protection for the worker's hearing, the hearing conservation program
should be coantinued.

CONCLUSION

Implementation of the above mentioned recommendations should assist you in
providing a more healthful working environment and reduce the potential for
occupational disease.

D 002282




APPENDIX I

STANDARDS AND GUIDELINES

A complete listing of the appropriate health standards can be found in the
following Appendix. Included in this table are the following:

l.

Occupational Safety and Health Standards, Subpart Z, CFR Title 29, Section
1910.1000. These standards represent the legal exposure limits as set by
the Department of Labor.

The American Conference of Governmental Industrial Hygienists (ACGIH)
Threshold Limit Values (TLV's) refer to exposure limits as set by this
organization. These limits, many of which were adopted by the Department
of Labor, are the work of professional persomnel in governmental agencies
and educational institutions engaged in occupational safety and health
programs. These TLV's should be used as guides in the control of health
hazards and should not be used as fine lines between safe and dangerous
concentrations.

The National Institute of Occupational Safety and Health (NIOSH) has pro-
posed changes in certain standards based on new evidence in regard to hu-
man health. These proposed limits are awaiting review, but should be kept
in mind as applicable standards for the near future,

D 002283
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APPENDIX I
1910.95 Occupationdl Noise Exposure
a) Protection against the effect of noise exposure shall be provided when
sound levels exceed those shown in Table G-16 when measured on the A scale of
a standard sound level meter at slow response.

TABLE G-1

Permissible Noise Exposures

Sound Level Duration
(dBA) Hours/Day
90 8
92 6
95 4
97 3
100 2
102 1.5
105 1.0
110 0.5
115 0.25 or less

b) When workers are being exposed to excessive noise levels based on Table I,
feasible administrative and/or engineering controls shall be utilized. 1If
such controls fail to reduce noise exposure to within these limits, personal
protective equipment shall be provided and its use strictly enforced.

c¢) When noise exposures exceed the action level (85 dBA equivalent) the
employer shall administer a continuing effective hearing conservation program.
This program should be made available to employees whose eight hour time
weighted average (TWA) exposure equals or exceeds 85 (dBA) and such a program
should consist of the following:

1. Perform noise monitoring to determine which employees may be exposed to
noise equaling or exceeding 85 dBA eight hour TWA.

2. Provide baseline and annual audiometric testing of all exposed
employees. Baseline test must be completed by March 1, 1984.

3. Make hearing protection available to employees whose noise exposures
equal or exceed 85 dBA eight hour TWA.

4, Make hearing protection mandatory for:
a) Employees whose 8 hour TWA exposure exceeds 90 dBA.
_b) Employees whose 8 hour TWA exposure equals or exceeds 85 dBA and who
show a "significant threshold shift" or deteriorating hearing acuity,

on their lastest audiogram.

5. Provide initial and annual training of exposed employees including the
use and proper fitting of hearing protection.

D 002285
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— an open transfer of the liquid:

— lcakage from process eguipment;

— maintenance or repair-work donc on process cyuip-
ment or transfer systems containing methylene chioride;

— a failure of tempcerature controls and/or of cxhaust
ventilation systems or when these controls arc inad-
cquate, inellective or improperly applicd,

1V. Health Effects.

A. Routes of Exposure. )

Methylene chloride can afTect the body il it is inhaled
or if it comes in contact with the eyes or skin. It can also
afTcct the body if it is swallowed (45).

B. Metabolic Pathways/Pharmacokinetics.

Analysis of the capability of various tissues to metabo-
lize methylene chleride indicates the liver as the primary
site, with some mctabolic action in the lung and kidney.
Data from both in vitro and in vivo studies indicate that
methylene chloride is metabolized via two pathways.
The P-450 mixcd function oxidase pathway is located in
the microsomal fraction of the cell and yiclds carbon
monoxide as an cnd product. The glutathione-dependent
cnzyme pathway found in the cytosolic fraction of the
cell yiclds carbon dioxide as an end product with formal-
dchyde and formic acid as metabolic intermediates. Both
pathways gencrate metabolically active intermediates;
formyl chloride, formaldechyde or S-chloromethyl glu-
tathione, which are theoretically capable of irreversibly
binding to cellular macromolecules such as DNA (11).

In vivo data suggest that during cxposure to low
concentrations of methylene chioride the two pathways
appear to be utilized cqually. At high concentrations
cxperimental animals exhale more carbon dioxide than
carbon monoxide. This suggests the cytosolic pathway
producing carbon dioxide may mectabolize significantly
more methylenc chloride than the microsomal pathway
yielding carbon monoxide (9).

At present there are no data to prove that humans
utilize the cytosolic pathway. Some investigators have
spcculated that this pathway is functional in humans
based on uptake data (9). Human utilization of the
microsomal pathway has been confirmed by monitoring
the carboxyhemoglobin (carbon monoxide attached to
the usual oxygen sitc on the hemoglobin molcculc) level
following cxposure (54).

The carbon monoxide gencrated as an cnd product of
mcthylene chloride metabolism impairs the ability of the
blood to transport oxygen to the tissucs. Hemoglobin has
a strong allinity for carbon monoxide, approximately
210 times greater than for oxygen. This results in carbon
monoxide being rcadily attached to hemoglobin and
slowly dissociated. Once the carboxyhemoglobin is
formed the hemoglobin is unavailable to transport axy-
gen and the release of oxygen from oxygenated hemaoglo-
bin is affected.

C, Toxicology Data,

1. Animal Studies:

Experiments have been conducted to determine the
carcinogenicity of methylene chloride. Same of these
studics and the investigator's conclusions are sunua-
rized below.,

The 1984 publication by Busek, et al, (3) repmis the
findings of a Dow Chemical Comparny 1980 study of
chronic inhalation in rats and hamsters. Inhalation expo-
sures of 0, S00, 1500, or 3500 parts of methylene
chloride per million parts of air (ppm) for 6 howrs per
day, 5 days a week for 2 yeirs were used. Burek's results
showed an increase in bening trmors in female rats at all
doses and in male rats at the hiphest doses. Burek atao
reported a signiticant increase in alivary gland sareo.
mas at the high dose only in rats, Hamsters showed no
tumors, cven at the highest dose levels.

In 1982 Dow Chemical Company performed a second
inhalation study to explore the toxicity o methyviene
chloride at concentrations below those that cause satura-
tion of the metabolic progesses (0, 50, 200, and 500
ppm). No compound-related increased incidence of any
other tumor type was observed by Daow researchers,

The NTP (19) inhalation bioassay of methylene chio-
ride was conducted on F344/N rats and B6C3F1 mice.
Both sexes were exposed at concentiations of 0, 1000,
2000 and 4000 ppm Ture rats and 02000, and OO0 ppim
for mice, 6 hours/day, § days/week, for 102 weeks, In
both male and female rats there was an increased inci-
dence of benign mummary gland neoplasms, primarily
fibroadesomas, According to the NP study there was o
signilicant increase in hepatacellular neoplastic nodules
and hepatocelular carcinomas (combined) by the tiend
test only in the female rats, NTT also noted @ significant
increase in mesotheliomas in male riats. In addition there
wis a sttistically significant increase of mononuclenr
cell leukemins in female rats by apge adjustment. A
marginally significant inerease was noted in adienal
pheochromocytomas and interstitinl cell tumons in male
rats and pituitary pland adenomas amd carcinomas come
bined in male and female rats by the trend test only.

I the NTP mouse study, there was a highly signili-
cant increase in alveolar/bronchiolar adenomn and/or
carcinoma in bath sexes, The incidence of hepatocelindar
adenoma and hepatoccttular careinama combined was
increased in the high-dose groups for both sexes and in
the lower dose female group. NTP geported a dosie-
related inerease in the munber of mice bearing multiple
lung and liver tumors. While the control mice had no
more than one lung tumor per mouse, 40 percent of all
dose animals had multiple Jung tumors, Likewise, 2
percent of the controls were fonnd to have maltiple
hepatocellular tumors and 30 poicent ol the exposed
animals exhibited multiple liver tumors.
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Thc”NTl’ concluded that “therc was some evidence of

carcinogenicity of methylence chioride for male ¥344/N
rats as shown by increased incidence of benign nco-

. plasms of the mammary gland. There was cléar cvidence

of carcinogenicity -of dichloromethane for female
F344/N rats as shown by increcased incidencee of benign

-ncoplasms of the mammary gland. There was clear

cvidence of carcinogenicity of methylenc chioride for
male and female B6C3F1 mice, as shown by increased

- incidences of alveolar/brouchiolar ncoplasins and of he-

patoccllular ncoplasms.”

2. Epidemiological Studies:

Friedlander, et al. (13) and the follow-up study by
Hcarne and Friedlander (17) performed mortality analy-
ses of male Eastman-Kodak cmployces exposed to low
levels of mcthylene chloride for up to 30 years. Propor-
tionate and cohort mortality studies were used to asscss
whether adverse health effects could be shown to occur
as a result of exposure to methylenc chloride.

The proportionate mortality study was used to exam-
inc 334 dcaths of methylenc chloride cxposed workers
during 1956 to 1976. The control group consisted of
Eastman Kodak workers who had not been expused to
mecthylene chloride. Eastman Kodak reported 71 nco-
plasms found while 73 werc expected bascd on other
Eastman Kodak cmployee mortality ratios. No single
ncoplasm sitc was over-represcnted.

In the Hearne cohort mortality study {17), 751 mcthy-
lene chloride exposed workers were compared to two
control groups: Eastinan Kodak employces not exposed
to methylene chloride and New York State males. The
exposcd group had a slightly elevated but not statistical-
ly significant rate of death from circulatory and respira-
lory discascs, a slightly higher but not statistically sig-
nificant incidence of brain or nervous tissue cancers, and
a signilicant cxcess of hypcrtensive heart discase com-

pared to other Eastman Kodak employecs.

Another facet of the cohort mortality study centered
on 252 males with 20 year or more of exposurc. Fricd-
lander reported that this group did not demonstrate a
statistically significant increasc in ncoplasms or in circu-
latory discases when compared to the control groups.

The study by Ott, ct al. (47) rcported the results of a
health cvaluation of employces of a fiber production
plant where a solvent mixture of methylene chloride,
acctone and mcthanol was used. The control population
was chosen from a plant where only acetone was uscd.
The investigation focused primarily on health cffeets
occurring to the cardiovascular system associated with
the increased carboxyhemoglobin levels resulting from
metabolized methylene chloride. The Ott, ct al. study
reported no statistically significant dilterences between
observed and expected deaths.
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EPA has criticized both of these studies stating that
although ncither showed excessive risk, both showed
suflicient deliciencics to prevent them from being judged
negative studics. EPA noted that the Friedfander, et al.
study (13) laucked the statistical power to cnable it to
deteet a potential carcinopenic ellect and the O, et al,
{47) study, among other deliciencies, acked a sullicient
latency period for site-specilic cancer,

1. Adverse Human Vealth Filects,

Methylene chloride has o narcotic action and acts as a
central nervous system depressant. ‘The symptoms of
exposure may be dizziness, nausca, tingling, numbness
of the cxtremitics, sense of fullness in the head, sense of
heat, stupor, dullness, lethargy, and headache. Inhaling
methylene chloride may cause it sensation of diunken-
ness with mental confusion and light-headedness. FFxpo-
sure to very lngll concentrations may lead to st |1.;_..uml_,
rapid unconsciousness and death,

Skin contact with methylene chloride may cause irri-
tation, dryness of the skin or dernmtitis. The problem
may be accentuated if the chemical is confined 1o the
skin by contaminated gloves, shoes ar tight fitting cluth-
ing.

Vapor concentrations of methylene chloride above
2,000 ppm may cause irritation of the eye and respia-
tory tract (4).

Since exposure to methylene chloride increases the
carboxyhemoglobin level in the bload, ambicnt carbon
monoxide levels would have an additive clieet on that
carboxyhemoglobin  level.  Under normal  conditions
blood contains about 0.5 pereent carboxyhemoplohin
while a4 onc-pack-a-day smoker will have a carboxyhe-
moglobin level of approximately 5.9 percent (14). At
high exposure levels (SO0 PP and abave), the carboxy-
hemoglobin level would be expected Lo teach o maxd-
mum between 12 and 1S percent. This level is below that
considered hazardous for any normally healthy individ-
uals but could place additional stress on compromised
individuals, c.g. persuns with cardiovascular discases
(11).

OSHA has initiated a program to evaluate all ol the
cxisting rescarch in order to decide the validity of each,
At the conclusion of this thorough investigation a more
meaningful extrapolation of the data from experimental
animal studies to human oecupational exposure will be
performed.

I, Classification,

EPA classificd methylene ehloride as a Probable u-
man Carcinogen (Group 132). The EPA Probable 1lu-
man Carcinogen classification (Group B) is used when
there is sullicient evidence of carcinopenicity in animals
aml evidence of carcinapenicity from epidemiolopical
stuclies that ranpes hom “almost suflicient to inad-
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cquate.” To reflect this range, the catcgory is divided
into higher (Group B1) and lower (Group B2) degrees of
cvidence. The Bl category is reserved for those agents
for which there is at least limited evidence carcinogen-
icity to humans from epidemiolggical studies. In the
abscnce of adequate data in humans, it is reasonable to
regard agents for which there is suflicient cvidence of
carcinogenicity in animals as probable carcinogens in
humans. Agents for which there is suflicient cvidence
from animal studics but insufficient cvidence from hu-
man studies are classified as B2 (12).

V Permissible Exposure Limit (PEL).

The current OSHA standard for methylene chioride is
500 parts of mcthylene chloride per million parts of air
{ppm) avcraged over an cight-hour work shift, with an
acceptable ceiling level of 1000 ppm and a maximum
pcak concentration of 2000 ppm for five minutes in any
two-hour period. The National lnstitute for Occupation-
al Safety and Health (NIOSH) has recommended that
the permissible cxposure limit be reduced to 75 ppm
averaged over a work shift of up to 10 hours per day, 40
hours per week, with a ceiling level of 500 ppm averaged
over a 15-minute period (21). NIOSH further recom-
mends that permissible levels of methylene chloride be
reduced where carbon monoxide is present. The NIOSH
Criteria Document for Mecthylene Chloride should be
consulted for more detailed information (21). In 1986,
the American Confercnce of Governmental Industrial
Hygicnists (ACGIH) published a Notice of Intended
Changes for 1986-87 to lower the Threshold Limit
Value-Time Weighted Average (TLV-TWA) for an
8-hour workday from 100 ppm to 50 ppm and dclcted
the Short Term Exposure Limit (STEL) of 500 ppm.
ACGIH further classified methylene chloride in this
notice as A2 (Industrial substance suspect of carcinogen-
ic potential for man. Chemical substances or substances
associated with industrial processcs, which are suspect of
inducing cancer, based on either (1) limited epidemiolo-
gic evidence, cxclusive of clinical reports of single cascs,
or (2) dcmonstration of carcinogenesis in one or more
animal species by appropriate methods) (2)

V1. Monitoring.

Personal and area monitoring. should be conducted
periodically to determine the levels of employee expo-
sure. Personal samples measured over an entire work-
shift should be collected at the workers’ breathing zones
to determine their time-weighted average (TWA) cxpo-
surcs. Air samples of methylene chloride can be collect-
cd by charcoal tubes, the analyte desorbed with carbon
disulfide and analyzed by gas chromatograph cquipped
with a flame ionization detector (22,23).

Because methylene chloride is a solvent with a high
vapor pressure, there is a high probability of its migra-

tion once adsorbed on charconl, For this reason, and
since the amount of sample which can be collected is
limited by the quantity cach tube will hold before over-
loading, OSHA recommends that ssunpling be done with
two charcoal tubes in scrics, cach containing 100 myp
front and 50 mp backup sections o charconl m a
maximum tlow rate of 50 ml/min and not to exceed a
sample volume of two liters of air (40).

Vi1, General Methods of Control.

Conumonly used methads for contralling nu.up\lmn il
cxpusure to methylene chloride include product substitu.
tion, cngineering controls, work practice controls, and
the use of personal protective clothing and cguipment,
Appropriate worker cducation and taining programs are
also major factors in the control of exposures to methy-
lene chloride.

A. Substitution.

The best method for controlling exposure to any ex-
tremely toxic material is to use # less toxic material
wherever possible. Methylene chloride has been de-
scribed Ly industry as i very steong and cffective solvent
for a varsicty of industrial componnds, combining several
important technical qualities in one solvent (e.g., it is
flammability suppressant, a vapor pressure depressant, a
viscosity thinner, can be readily atomized, has a high
cvaporation rate and readily dissolves a wide varicty of
substances) (10, 15).

Industry has suggested the use of ethyl alcohol as a
substitute solvent Tor use in hair sprays, room fresheners,
degreasers and other houschold aciosol formulations.
Possible alternative solvents for houschold acrosol spray
paint formulations are acetone, methy! ethyl ketone or
toluene. Care must be exercised in sclection of these
substitute solveats since they are hiphly hunmable, Tor
cold cleaning or vapor depreasing,  1,1,2- trichloro-
1,2.2,~trilluorocthane (Fluorocarbon 113) or ather less
toxic halogenated hydrocarbons may be used {10,15).

TrichloroNuoromethane (Fluorocarbon 1) has been
used as an alternative solvent to methylene chioride tor
use as a blowing agent in the manulacture of urethane
foam products (5).

For many other important industrial processes, there
may not be any viable alternatives to methylene chloride
at this time.

B. Equipment or Process Design,

Open cquipment which discharpes methylene chloide
to the ambient air should be avoided unless mechanical
ventilation or solvent recovery units are available, Qceu-
pational exposure to methylene chloride can be mini-
mized by the ellective installation, use and proper main-
tenance of such dtems as {ull or partinl process
enclosures, including the use of bailles and covers. or
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