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CWRU WRITTEN PROGRAM FOR METHYLENE CHLORIDE  
 
I.  Scope and Application 
 

A.  A number of chemicals are regulated by the Occupational Safety and Health 
 Administration (OSHA) under 29 CFR 1910. The standard for methylene chloride 
 (CAS# 75-09-2), or dichloromethane, is listed under 29 CFR 1910.1052. It 
 applies to persons working with methylene chloride  solutions greater than 0.1%. 
 
B.  According to Case Western Reserve University’s (CWRU) Chemical Safety 

Manual, the Primary Investigator (PI) is ultimately responsible for safety in 
his/her laboratory. The PI must write and implement a labspecific Chemical 
Hygiene Plan unique to the work area. This plan is then reviewed and approved 
by the Environmental Health and Safety Department (EHS). As part of the 
implementation of the Chemical Hygiene Plan, the PI shares responsibility in 
maintaining his/her employees’ training, medical evaluations, and enforcing 
necessary safety precautions. When new chemicals or procedures are introduced 
into the lab’s protocol, the Chemical Hygiene Plan needs updated to reflect this 
change and resubmitted for approval. Concerning the usage of methylene chloride 
in the lab, the Chemical Hygiene Plan must be in accordance with 29 CFR 
1910.1052. 

 
II.  Health Effects 
 

A.  Acute exposure to methylene chloride may cause irritation of the nose and throat 
or depression of the central nervous system.  

 
B.  
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requirements become effective if the PEL, STEL, or AL are exceeded in a work 
area. 

 
 
IV. Exposure Monitoring 
 

A.  Air monitoring is conducted by EHS. To assess airborne exposure to methylene 
chloride, personal air samples must be collected representative of each potentially 
exposed work group in each work area. Future monitoring will not be necessary if 
the results are less than the AL and STEL; however, additional monitoring may be 
required if there is a change in lab procedures concerning methylene chloride 
usage or during spills/emergencies. 

 
B.  If eight-hour sampling results are greater than the AL, then monitoring is repeated 

every six months. If results are greater than the PEL, then monitoring is repeated 
every three months.  

 
C.  If fifteen-minute sampling results are greater than the STEL, then monitoring is 

repeated every three months. 
 
D.  Within 15 working days employees must be notified by EHS in writing of 

sampling results, corrective action for reducing exposure (if applicable), and a 
schedule when the corrective action will be completed. 

 
V.  Regulated Areas 
 

A.  OSHA defines a regulated area as “any area where an employee’s exposure to 
airborne concentrations of methylene chloride exceeds or can reasonably be 
expected to exceed either the PEL or the STEL.”  

 
B.  Lab rooms determined to be regulated areas must have limited access to 

authorized people. 
 
C. Entrances must be labeled “authorized personnel only.” 
 
D. A respirator and other personal protective equipment must be supplied by 

 the employer. 
 
VI. Methods of Compliance 
 

A.  Workplace exposure to methylene chloride in the lab must be avoided to prevent 
adverse health effects, especially exposure via inhalation and dermal absorption. 
Established engineering controls, personal protective equipment, and work 
practices used to reduce exposure must be included in the lab’s Chemical Hygiene 
Plan. 
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A. The Hazard Communication Standard requires chemical containers to be labeled 
with the chemical identity, hazard warnings, and manufacturer. The following 
label must be placed on methylene chloride containers, and the sign posted on 
entrances of regulated areas. These can be obtained from EHS free of charge. 

 
B. Container Labels 

DANGER 
CONTAINS METHYLENE CHLORIDE 

CANCER HAZARD 
 

C. Signs to Entrances at Regulated Areas 
 

DANGER 
METHYLENE CHLORIDE 

CANCER HAZARD 
AUTHORIZED PERSONNEL ONLY 

 
VIII. Training  
 

A. Frequency 
 

1. 
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9. Medical Surveillance Program 
 

IX. Medical Surveillance 
 

A. Medical surveillance is available for anyone with exposures exceeding the AL or 
STEL, for employees who request surveillance, and for employees involved in 
emergency situations. 

 
B. Medical surveillance is provided at no cost to employees.  
 
C. Examinations are performed by a licensed physician. 
 
D. Examinations are provided to applicable employees when they are initially hired. 

Periodic examinations are provided at least annually. 
 
E. Examinations include: 
 

1. Medical History and Work History 
 
2. Physical examination (lungs, cardiovascular system, liver, skin, 
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methods, sample number, duratia11of exposure, results, type of PPE worn, 

name, social security number, and workpositia1. 

3. for the dure m p l o y m e n t  plus30 years.  B. 1.  m a i n t a i n e d  a t  

Health Services including the name, social securitynumber, proceduresperformed, written medical opinia1, and c o n d i / T a n s  r e l a t i n g  t a  m e t h y l e n e  

chloride exposure. 

2.   
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METHYLENE CHLORIDE STANDARD  
OSHA 29 CFR 1910.1052 

 
Standard Number: 1910.1052 
Standard Title: Methylene Chloride. 
SubPart Number: Z 
SubPart Title: Toxic and Hazardous Substances 
 
This occupational health standard establishes requirements for employers to control 
occupational exposure to methylene chloride (MC). Employees exposed to MC are at 
increased risk of developing cancer, adverse effects on the heart, central nervous system 
and liver, and skin or eye irritation. Exposure may occur through inhalation, by 
absorption through the skin, or through contact with the skin. MC is a solvent which is 
used in many different types of work activities, such as paint stripping, polyurethane 
foam manufacturing, and cleaning and degreasing. Under the requirements of paragraph 
(d) of this section, each covered employer must make an initial determination of each 
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 "Director" means the Director of the National Institute for Occupational Safety 
 and Health, U.S. Department of Health and Human Services, or designee. 
 
 "Emergency" means any occurrence, such as, but not limited to, equipment 
 failure, rupt



10 

 

(d) Exposure monitoring. 
 

(d)(1) Characterization of employee exposure. 
 

(d)(1)(i) Where MC is present in the workplace, the employer shall 
determine each employee's exposure by either: 

    
    (d)(1)(i)(A) Taking a personal breathing zone air sample  
      of each employee's exposure; or 
 
    (d)(1)(i)(B) Taking personal breathing zone air samples  
      that are representative of each employee's 
      exposure. 
 

(d)(1)(ii)  Representative samples. The employer may consider 
personal breathing zone air samples to be representative of 
employee exposures when they are taken as follows: 

 
    (d)(1)(ii)(A) 8-hour TWA PEL. The employer has taken  
      one or more personal breathing zone air  
      samples for at least one employee in each  
      job classification in a work area during  
      every work shift, and the employee sampled  
      is expected to have the highest MC   
      exposure. 
 
    (d)(1)(ii)(B) Short-term exposure limits. The employer  
      has taken one or more personal breathing  
      zone air samples which indicate the highest  
      likely 15-
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(d)(1)(iii) Accuracy of monitoring. The employer shall ensure  that the 
methods used to perform exposure monitoring produce 
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 Where the initial determination shows employee exposures at or above the 
action level or above the STEL, the employer shall establish an exposure 
monitoring program for periodic monitoring of employee exposure to MC 
in accordance with Table 1:  

 

 
 
 [Note to paragraph (d)(3): The employer may decrease the frequency of 

8-hour TWA
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this section, notify each affected employee of these results 
in writing, either individually or by posting of results in an 
appropriate location that is accessible to affected 
employees. 

 
(d)(5)(ii) Whenever monitoring results indicate that employee 

exposure is above the 8-hour TWA PEL or the STEL, the 
employer shall describe in the written notification the 
corrective action being taken to reduce employee exposure 
to or below the 8-hour TWA PEL or STEL and the 
schedule for completion of this action. 

 
(d)(6) Observation of monitoring. 
 

(d)(6)(i) Employee observation.  
 
 The employer shall provide affected employees or their 

designated representatives an opportunity to observe any 
monitoring of employee exposure to MC conducted in 
accordance with this section. 

 
(d)(6)(ii) Observation procedures. 
  
 When observation of the monitoring of 

employee exposure to MC requires entry 
into an area where the use of protective 
clothing or equipment is required, the 
employer shall provide, at no cost to the 
observer(s), and the observer(s) shall be 
required to use such clothing and equipment 
and shall comply with all other applicable 
safety and health procedures. 

 
(e) Regulated areas. 
 

(e)(1) The employer shall establish a regulated area wherever an employee's 
exposure to airborne concentrations of MC exceeds or can reasonably be 
expected to exceed either the 8-hour TWA PEL or the STEL. 

 
(e)(2) The employer shall limit access to regulated areas to authorized persons. 

 
(e)(3) The employer shall supply a respirator, selected in accordance with 

paragraph (g)(3) of this section, to each person who enters a regulated area 
and shall require each affected employee to use that respirator whenever 
MC exposures are likely to exceed the 8-hour TWA PEL or STEL. 
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 [Note to paragraph (e)(3): An employer who has implemented all feasible 

engineering, work practice and administrative controls (as required in 
paragraph (f) of this section), and who has established a regulated area (as 
required by paragraph (e)(1) of this section) where MC exposure can be 
reliably predicted to exceed the 8-hour TWA PEL or the STEL only on 
certain days (for 
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 The employer shall not implement a schedule of employee rotation as a 
means of compliance with the PELs.  

 
(f)(3) Leak and spill detection. 
 

(f)(3)(i) The employer shall implement procedures to detect leaks of 
MC in the workplace. In work areas where spills may 
occur, the employer shall make provisions to contain any 
spills and to safely dispose of any MC-contaminated waste 
materials. 

 
(f)(3)(ii)  The employer shall ensure that all incidental leaks are 

repaired and that incidental spills are cleaned promptly by 
employees who use the appropriate personal protective 
equipment and are trained in proper methods of cleanup.  

 [Note to paragraph (f)(3)(ii): See Appendix A of this 
section for examples of procedures that satisfy this 
requirement. Employers covered by this standard may also 
be subject to the hazardous waste and emergency response 
provisions contained in 29 CFR 1910.120 (q).] 

 
(g) Respiratory protection. 
 

(g)(1) General. 
 
 For employees who use respirators required by this section, the employer 

must provide each employee an appropriate respirator that complies with 
the requirements of this paragraph. Respirators must be used during: 
 
(g)(1)(i) Periods when an employee's exposure to MC exceeds the 8-

hour TWA PEL, or STEL (for example, when an employee 
is using MC in a regulated area). 

 
(g)(1)(ii) Periods necessary to install or implement feasible 

engineering and work-practice controls. 
 
(g)(1)(iii) A few work operations, such as some maintenance 

operations and repair activities, for which the employer 
demonstrates that engineering and work-practice controls 
are infeasible. 

 
(g)(1)(iv) Work operations for which feasible engineering and work-

practice controls are not sufficient to reduce employee 
exposures to or below the PELs. 

 

CWRU has a 
separate Respirator 
Program.  Please 
call the EHS Office 
for information. 
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(h)(1) Where needed to prevent MC-induced skin or eye irritation, the employer 

shall provide clean protective clothing and equipment which is resistant to 
MC, at no cost to the employee, and shall ensure that each affected 
employee uses it. Eye and face protection shall meet the requirements of 
29 CFR 1910.133 or 29 CFR 1915.153, as applicable. 

 
(h)(2) The employer shall clean, launder, repair and replace all protective 

clothing and equipment required by this paragraph as needed to maintain 
their effectiveness. 

 
(h)(3) The employer shall be responsible for the safe disposal of such clothing 

and equipment. [Note to paragraph (h)(3): See Appendix A for examples 
of disposal procedures that will satisfy this requirement.] 

 
(i) Hygiene facilities. 
 

(i)(1) If it is reasonably foreseeable that employees' skin may contact solutions 
containing 0.1 percent or greater MC (for example, through splashes, 
spills or improper work practices), the employer shall provide 
conveniently located washing facilities capable of removing the MC, and 
shall ensure that affected employees use these facilities as needed. 

 
(i)(2) If it is reasonably foreseeable that an employee's eyes may contact 

solutions containing 0.1 
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(j)(4)(ii)(B)  For employees younger than 45 years of age, 
within 36 months of the initial surveillance 
or any subsequent medical surveillance. 

 
(j)(4)(iii)  Termination of employment or reassignment. 
 
 When an employee leaves the employer's workplace, or is 

reassigned to an area where exposure to MC is consistently 
at or below the action level and STEL, medical surveillance 
shall be made available if six months or more have elapsed 
since the last medical surveillance. 

 
(j)(4)(iv) Additional surveillance. 
 
 The employer shall provide a
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and nature of the physical examination based on the health 
status of the employee and analysis of the medical and 
work history. 

 
(j)(5)(iii)  Laboratory surveillance. 
 
 The physician or other licensed health care professional 

shall determine the extent of any required laboratory 
surveillance based on the employee's observed health status 
and the medical and work history. 

 
 [Note to paragraph (j)(5)(iii): See Appendix B of this 

section for information regarding medical tests. Laboratory 
surveillance may include before- and after-shift 
carboxyhemoglobin determinations, resting ECG, 
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 For purposes of this paragraph (j) of this section, the physician or other 
licensed health care professional shall presume, unless medical evidence 
indicates to the contrary, that a medical condition is unlikely to require 
medical removal from MC exposure if the employee is not exposed to MC 
above the 8-hour TWA PEL. If the physician or other licensed health care 
professional recommends removal for an employee exposed below the 8-
hour TWA PEL, the physician or other licensed health care professional 
shall cite specific medical evidence, sufficient to rebut the presumption 
that exposure below the 8-hour TWA PEL is unlikely to require removal, 
to support the recommendation. If such evidence is cited by the physician 
or other licensed health care professional, the employer must remove the 
employee. If such evidence is not cited by the physician or other licensed 
health care professional, the employer is not required to remove the 
employee. 

 
(j)(11) Medical Removal Protection (MRP). 
 

(j)(11)(i)  Temporary medical removal and return of an employee. 
 

(j)(11)(i)(A) Except as provided in paragraph (j)(10) of 
this section, when a medical determination 
recommends removal because the 
employee's exposure to MC may contribute 
to or aggravate the employee's existing 
cardiac, hepatic, neurological (including 
stroke), or skin disease, the employer must 
provide medical removal protection benefits 
to the employee and either: 

 
(j)(11)(i)(A)(1) Transfer the employee to 

comparable work where 
methylene  chloride 
exposure is below the 
action level; or 

 
(j)(11)(i)(A)(2) Remove the employee from 

MC exposure. 
 

(j)(11)(i)(B) If comparable work is not available and the 
employer is able to demonstrate that 
removal and the costs of extending MRP 
benefits to an additional employee, 
considering feasibility in relation to the size 
of the employer's business and the other 
requirements of this standard, make further 
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reliance on MRP an inappropriate remedy, 
the employer may retain the additional 
employee in the existing job until transfer or 
removal becomes appropriate, provided: 

 
(j)(11)(i)(B)(1) The employer ensures that 

the employee receives 
additional medical 
surveillance, including a 
physical examination at 
least every 60 days until 
transfer or removal occurs; 
and 

 
(j)(11)(i)(B)(2) The employer or PLHCP 

informs the employee of 
the risk to the employee's 
health from continued MC 
exposure. 

 
(j)(11)(i)(C) The employer shall maintain in effect any 

job-related protective measures or 
limitations, other than removal, for as long 
as a medical determination recommends 
them to be necessary. 

 
(j)(11)(ii) End of MRP benefits and return of the employee to former 

job status. 
 

(j)(11)(ii)(A)  The employer may cease providing MRP 
benefits at the earliest of the following: 

 
(j)(11)(ii)(A)(1) Six months; 
 
(j)(11)(ii)(A)(2) Return of the employee to 

the employee's former job 
status following receipt of a 
medical determination 
concluding that the 
employee's exposure to MC 
no longer will aggravate 
any cardiac, hepatic, 
neurological (including 
stroke), or dermal disease; 
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earnings lost during the period of removal from either a 
publicly or an employer-funded compensation program, or 
receives income from employment with another employer 
made possible by virtue of the employee's removal. 

 
(j)(13) Voluntary Removal or Restriction of an Employee. 
 
 Where an employer, although not required by this section to do so, 

removes an employee from exposure to MC or otherwise places any 
limitation on an employee due to the effects of MC exposure on the 
employee's medical condition, the employer shall provide medical 
removal protection benefits to the employee equal to those required by 
paragraph (j)(12) of this section. 

 
(j)(14) Multiple Health Care Professional Review Mechanism. 
 

(j)(14)(i) If the employer selects the initial physician or licensed 
health care professional (PLHCP) to conduct any medical 
examination or consultation provided to an employee under 
this paragraph (j)(11), the employer shall notify the 
employee of the right to seek a second medical opinion 
each time the employer provides the employee with a copy 
of the written opinion of that PLHCP. 

 
(j)(14)(ii) If the employee does not agree with the opinion of the 

employer-selected PLHCP, notifies the employer of that 
fact, and takes steps to make an appointment with a second 
PLHCP within 15 
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(j)(14)(iv) If the two health care professionals are unable to resolve 
their disagreement within 15 days, then those two health 
care professionals shall jointly designate a PLHCP who is a 
specialist in the field at issue. The employer shall pay for 
the specialist to perform at least the following: 

 
(j)(14)(iv)(A) Review the findings, determinations, and 

recommendations of the first two PLHCPs; 
and 

 
(j)(14)(iv)(B) Conduct such examinations, consultations, 

laboratory tests and discussions with the 
prior PLHCPs as the specialist deems 
necessary to resolve the disagreements of 
the prior health care professionals. 

 
(j)(14)(v) The written opinion of the specialist shall be the definitive 

medical determination. The employer shall act consistent 
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(l)(2) The employer shall ensure that information and training is presented in a 

manner that is understandable to the employees. 
 
(l)(3) In addition to the information required under the Hazard Communication 

Standard at 29 CFR 1910.1200, 29 CFR 1915.1200, or 29 CFR 1926.59, 
as appropiate: 

 
(l)(3)(i) The employer shall inform each affected employee of the 

requirements of this section and information available in its 
appendices, as well as how to access or obtain a copy of it 
in the workplace; 

 
(l)(3)(ii)  Wherever an employee's exposure to airborne 

concentrations of MC exceeds or can reasonably be 
expected to exceed the action level, the employer shall 
inform each affected employee of the quantity, location, 
manner of use, release, and storage of MC and the specific 
operations in the workplace that could result in exposure to 
MC, particularly noting where exposures may be above the 
8-hour TWA PEL or STEL; 

 
(l)(4) The employer shall train each affected employee as required under the 

Hazard Communication standard at 29 CFR 1910.1200, 29 CFR 
1915.1200, or 29 CFR 1926.59, as appropiate. 

 
(l)(5) The employer shall re-train each affected employee as necessary to ensure 

that each employee exposed above the action level or the STEL maintains 
the requisite understanding of the principles of safe use and handling of 
MC in the workplace. 

 
(l)(6) Whenever there are workplace changes, such as modifications of tasks or 

procedures or the institution of new tasks or procedures, which increase 
employee exposure, and where those exposures exceed or can reasonably 
be expected to exceed the action level, the employer shall update the 
training as necessary to ensure that each affected employee has the 
requisite proficiency. 

 
(l)(7) An employer whose employees are exposed to MC at a multi-employer 

worksite shall notify the other employers with work operations at that site 
in accordance with the requirements of the Hazard Communication 
Standard, 29 CFR 1910.1200, 29 CFR 1915.1200, or 29 CFR 1926.59, as 
appropiate. 
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(l)(8) The employer shall provide to the Assistant Secretary or the Director, 
upon request, all available materials relating to employee information and 
training. 

 
(m) Recordkeeping. 
 

(m)(1) Objective data. 
 

(m)(1)(i) Where an employer seeks to demonstrate that initial 
monitoring is unnecessary through reasonable reliance on 
objective data showing that any materials in the workplace 
containing MC will not release MC at levels which exceed 
the action level or the STD3T 9(L)17( u)-4(n)-4(04 Tc -06(an)1(ce oe.kC7l)-mp)2(lo S)-18(T)]TJ
01.
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(m)(2)(ii) Where the employer has 20 or more employees, this record 
shall include at least the following information: 

 
(m)(2)(ii)(A) The date of measurement for each sample 

taken; 
 
(m)(2)(ii)(B) The operation involving exposure to MC 

which is being monitored; 
 
(m)(2)(ii)(C) Sampling and analytical methods used and 

evidence of their accuracy; 
 
(m)(2)(ii)(D) Number, duration, and results of samples 

taken; 
 
(m)(2)(ii)(E) Type of personal protective equipment, such 

as respiratory protective devices, worn, if 
any; and 

 
(m)(2)(ii)(F) Name, social security number, job 

classification and exposure of all of the 
employees represented by monitoring, 
indicating which employees were actually 
monitored. 

 
(m)(2)(iii) Where the employer has fewer than 20 employees, the 

record shall include at least the following information: 
 

(m)(2)(iii)(A)  The date of measurement for each sample 
taken; 

 
(m)(2)(iii)(B) Number, duration, and results of samples 

taken; and 
 
(m)(2)(iii)(C) Name, social security number, job 

classification and exposure of all of the 
employees represented by monitoring, 
indicating which employees were actually 
monitored. 

 
(m)(2)(iv) The employer shall maintain this record for at least thirty 

(30) years, in accordance with 29 CFR 1910.1020. 
 

(m)(3) Medical surveillance. 
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(m)(3)(i) The employer shall establish and maintain an accurate 
record for each employee subject to medical surveillance 
under paragraph (j) of this section. 

 
(m)(3)(ii) The record shall include at least the following information: 
 

(m)(3)(ii)(A) The name, social security number and 
description of the duties of the employee; 

 
(m)(3)(ii)(B) Written medical opinions; and 
 
(m)(3)(ii)(C) Any employee medical conditions related to 

exposure to MC. 
 

(m)(3)(iii) The employer shall ensure that this record is maintained for 
the duration of employment plus thirty (30) years, in 
accordance with 29 CFR 1910.1020. 

 
(m)(4) Availability. 
 

(m)(4)(i) The employer, upon written request, shall make all records 
required to be maintained by this 
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(n) [Reserved] 

 
(o) Appendices. 
 
 The information contained in the appendices does not, by itself, create any 

additional obligations not otherwise imposed or detract from any existing 
obligation.  
 
[Note to paragraph (o): The requirement of 29 CFR 1910.1052(g)(1) to use 
respiratory protection whenever an employee's exposure to methylene chloride 
exceeds or can reasonably be expected to exceed the 8-hour TWA PEL is hereby 
stayed until August 31, 1998 for employers engaged in polyurethane foam 
manufacturing; foam fabrication; furniture refinishing; general aviation aircraft 
stripping; formulation of products containing methylene chloride; boat building 
and repair; recreational vehicle manufacture; van conversion; upholstery; and use 
of methylene chloride in construction work for restoration and preservation of 
buildings, painting and paint removal, cabinet making and/or floor refinishing and 
resurfacing. The requirement of 29 CFR 1910.1052(f)(1) to implement 
engineering controls to achieve the 8-hour TWA PEL and STEL is hereby stayed 
until December 10, 1998 for employers with more than 100 employees engaged in 
polyurethane foam manufacturing and for employers with more than 20 
employees engaged in foam fabrication; furniture refinishing; general aviation 
aircraft stripping; formulation of products containing methylene chloride; boat 
building and repair; recreational vehicle manufacture; van conversion; upholstery; 
and use of methylene chloride in construction work for restoration and 
preservation of buildings, painting and paint removal, cabinet making and/or floor 
refinishing and resurfacing.]  
 
[62 FR 1493, Jan. 10, 1997; 62 FR 42666, Aug. 8, 1997; 62 FR 48175, Sept. 15, 
1997; 62 FR 54383, Oct. 20, 1997; 62 FR 66275, Dec. 18, 1997; 63 FR 1152, Jan. 
8, 1998; 63 FR 20098, April 23, 1998; 63 FR 50729 Sept. 22, 1998; 64 FR 13700, 
March 22, 1999; 71 FR 16674, April 3, 2006; 71 FR 50190, August 24, 2006; 73 
FR 75587, Dec. 12, 2008] 
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OSHA Regulations (Standards - 29 CFR) 
Substance Safety Data Sheet and Technical Guidelines for Methylene Chloride. 
1910.1052 App A 
Standard Number: 1910.1052 App A 
Standard Title: Substance Safety Data Sheet and Technical Guidelines for 
Methylene Chloride 
SubPart Number: Z 
SubPart Title: Toxic and Hazardous Substances 
 
I. Substance Identification 
 

A. Substance: Methylene chloride (CH(2)Cl(2)). 
 
B. Synonyms: MC, Dichloromethane (DCM); Methylene dichloride; 
 Methylene bichloride; Methane dichloride; CAS: 75-09-2; NCI-C50102. 
 
C. Physical data: 

 
1. Molecular weight: 84.9. 
 
2. Boiling point (760 mm Hg): 39.8 deg. C (104 deg. F). 
 
3. Specific gravity (water=1): 1.3. 
 
4. Vapor density (air=1 at boiling point): 2.9. 
 
5. Vapor pressure at 20 deg. C (68 deg. F): 350 mm Hg. 
 
6. Solubility in water, g/100 g water at 20 deg. C (68 deg. F)=1.32. 
 
7. Appearance and odor: colorless liquid with a chloroform-like odor.  
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D. Warning Properties:  
 

1. Odor Threshold: 
 
 Different authors have reported varying odor thresholds for MC. Kirk-

Othmer and Sax both reported 25 to 50 ppm; Summer and May both 
reported 150 ppm; Spector reports 320 ppm. Patty, however, states that 
since one can become adapted to the odor, MC should not be considered to 
have adequate warning properties. 

 
2. Eye Irritation Level: 
 
 Kirk-Othmer reports that "MC vapor is seriously damaging to the eyes." 

Sax agrees with Kirk-Othmer's statement. The ACGIH Documentation of 
TLVs states that irritation of the eyes has been observed in workers 
exposed to concentrations up to 5000 ppm. 

 
3. Evaluation of Warning Properties: 
 
 Since a wide range of MC odor thresholds are reported (25-320 ppm), and 

human adaptation to the odor occurs, MC is considered to be a material 
with poor warning properties. 

 
III.  Emergency First Aid Procedures 
 
 In the event of emergency, institute first aid procedures and send for first aid or 
 medical assistance.  
 

A. Eye and Skin Exposures: 
  
 If there is a potential for liquid MC to come in contact with eye or skin, face 

shields and skin protective equipment must be provided and used. If liquid 
MC comes in contact with the eye, get medical attention. Contact lenses 
should not be worn when working with this chemical. 

 
B. Breathing: 
 
 If a person breathes in large amounts of MC, move the exposed person to 

fresh air at once. If breathing has stopped, perform cardiopulmorary 
resuscitation. Keep the affected person warm and at rest. Get medical 
attention as soon as possible. 

 
C. Rescue: 
 



36 

 

 Move the affected person from the hazardous exposure immediately. If the 
exposed person has been overcome, notify someone else and put into effect 
the established emergency rescue procedures. Understand the facility's 
emergency rescue procedures and know the locations of rescue equipment 
before the need arises. Do not become a casualty yourself. 

 
IV. Respirators, Protective Clothing, and Eye Protection 
  

A. Respirators: 
 
 Good industrial hygiene practices recommend that engineering controls be 

used to reduce environmental concentrations to the permissible exposure 
level. However, there are some exceptions where respirators may be used to 
control exposure. Respirators may be used when engineering and work 
practice controls are not feasible, when such controls are in the process of 
being installed, or when these controls fail and need to be supplemented. 
Respirators may also be used for operations which require entry into tanks or 
closed vessels, and in emergency situations. 

 
 If the use of respirators is necessary, the only respirators permitted are those 

that have been approved by the Mine Safety and Health Administration 
(MSHA) or the National Institute for Occupational Safety and Health 
(NIOSH). Supplied-air respirators are required because air-purifying 
respirators do not provide adequate respiratory protection against MC. 

 
 In addition to respirator selection, a complete written respiratory protection 

program should be instituted which includes regular training, maintenance, 
inspection, cleaning, and evaluation. If you can smell MC while wearing a 
respirator, proceed immediately to fresh air. If you experience difficulty in 
breathing while wearing a respirator, tell your employer. 

 
B. Protective Clothing: 
 
 Employees must be provided with and required to use impervious clothing, 

gloves, face shields (eight-inch minimum), and other appropriate protective 
clothing necessary to prevent repeated or prolonged skin contact with liquid 
MC or contact with vessels containing liquid MC. Any clothing which 
becomes wet with liquid MC should be removed immediately and not reworn 
until the employer has ensured that the protective clothing is fit for reuse. 
Contaminated protective clothing should be placed in a regulated area 
designated by the employer for removal of MC before the clothing is 
laundered or disposed of. Clothing and equipment should remain in the 
regulated area until all of the MC contamination has evaporated; clothing and 
equipment should then be laundered or disposed of as appropriate. 

 

CWRU has a 
separate Respirator 
Program.  Please 
call the EHS Office 
for information. 
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C. Eye Protection: 
 
 Employees should be provided with and required to use splash-proof safety 

goggles where liquid MC may contact the eyes. 
 
V. Housekeeping and Hygiene Facilities 
 
 For purposes of complying with 29 CFR 1910.141, the following items should be 
 emphasized: 
 

A. The workplace should be kept clean, orderly, and in a sanitary condition. The 
employer should institute a leak and spill detection program for operations 
involving liquid MC in order to detect sources of fugitive MC emissions. 

 
B. Emergency drench showers and eyewash facilities are recommended. These 

should be maintained in a sanitary condition. Suitable cleansing agents should 
also be provided to assure the effective removal of MC from the skin. 

 
C. Because of the hazardous nature of MC, contaminated protective clothing 

should be placed in a regulated area designated by the employer for removal 
of MC before the clothing is laundered or disposed of. 

 
VI.  Precautions for Safe Use, Handling, and Storage 
 

A. Fire and Explosion Hazards: 
  
 MC has no flash point in a conventional closed tester, but it forms flammable 

vapor-air mixtures at approximately 100 deg. C (212 deg. F), or higher. It has 
a lower explosion limit of 12%, and an upper explosion limit of 19% in air. It 
has an autoignition temperature of 556.1 deg. C (1033 deg. F), and a boiling 
point of 39.8 deg. C (104 deg. F). It is heavier than water with a specific 
gravity of 1.3. It is slightly soluble in water. 

 
B. Reactivity Hazards: 
 
 Conditions contributing to the instability of MC are heat and moisture. 

Contact with strong oxidizers, caustics, and chemically active metals such as 
aluminum or magnesium powder, sodium and potassium may cause fires and 
explosions. Special precautions: Liquid MC will attack some forms of 
plastics, rubber, and coatings. 

 
C. Toxicity: 
 
 Liquid MC is painful and irritating if splashed in the eyes or if confined on the 

skin by gloves, clothing, or shoes. Vapors in high concentrations may cause 
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 Persons not wearing protective equipment and clothing should be restricted 
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1. Eight-hour exposure evaluation: 
 
 Measurements taken for the purpose of determining employee exposure 

under this section are best taken with consecutive samples covering the 
full shift. Air samples must be taken in the employee's breathing zone. 

 
2. Monitoring techniques: 
 
 The sampling and analysis under this section may be performed by 

collection of the MC vapor on two charcoal adsorption tubes in series or 
other composition adsorption tubes, with subsequent chemical analysis. 
Sampling and analysis may also be performed by instruments such as real-
time continuous monitoring systems, portable direct reading instruments, 
or passive dosimeters as long as measurements taken using these methods 
accurately evaluate the concentration of MC in employees' breathing 
zones. 

 
 OSHA method 80 is an example of a validated method of sampling and 

analysis of MC. Copies of this method are available from OSHA or can be 
downloaded from the Internet at http://www.osha.gov. The employer has 
the obligation of selecting a monitoring method which meets the accuracy 
and precision requirements of the standard under his or her unique field 
conditions. The standard requires that the method of monitoring must be 
accurate, to a 95 percent confidence level, to plus or minus 25 percent for 
concentrations of MC at or above 25 ppm, and to plus or minus 35 percent 
for concentrations at or below 25 ppm. In addition to OSHA method 80, 
there are numerous other methods available for monitoring for MC in the 
workplace. 

 
B. Since many of the duties relating to employee exposure are dependent on the 

results of measurement procedures, employers must assure that the evaluation 
of employee exposure is performed by a technically qualified person. 

 
IX. Observation of Monitoring 
 
 Your employer is required to perform measurements that are representative of 
 your exposure to MC and you or your designated representative are entitled to 
 observe the monitoring procedure. You are entitled to observe the steps taken in 
 the measurement procedure, and to record the results obtained. When the 
 monitoring procedure is taking place in an area where respirators or personal 
 protective clothing and equipment are required to be worn, you or your 
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X. Access To Information 
 

A. Your employer is required to inform you of the information contained in this 
Appendix. In addition, your employer must instruct you in the proper work 
practices for using MC, emergency procedures, and the correct use of 
protective equipment. 

 
B. Your employer is required to determine whether you are being exposed to 

MC. You or your representative has the right to observe employee 
measurements and to record the results obtained. Your employer is required to 
inform you of your exposure. If your employer determines that you are being 
over exposed, he or she is required to inform you of the actions which are 
being taken to reduce your exposure to within permissible exposure limits. 

 
C. Your employer is required to keep records of your exposures and medical 

examinations. These records must be kept by the employer for at least thirty 
(30) years. 

 
D. Your employer is required to release your exposure and medical records to 

you or your representative upon your request. 
 
E. Your employee is required to provide labels and material safety data sheets 

(MSDS) for all materials, mixtures or solutions composed of greater than 0.1 
percent MC. An example of a label that would 
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XI.  Common Operations and Controls 
 
 The following list includes some common operations in which exposure to MC   
 may occur and control methods which may be effective in each case: 
 

 
Operations 

 
Controls 

Use as solvent in paint and varnish 
removers; manufacture of aerosols; cold 
cleaning and ultrasonic cleaning; and as a 
solvent in furniture stripping. 
 
Use as solvent in vapor degreasing. 
 
 
 
Use as a secondary refrigerant in air 
conditioning and scientific testing. 

General dilution ventilation; local exhaust 
ventilation; personal protective equipment; 
substitution. 
 

Process enclosure; local exhaust ventilation; 
chilling coils; substitution. 
 
General dilution ventilation; local exhaust 
ventilation; personal protective equipment. 

 
[62 FR 1493, Jan. 10, 1997] 
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 carboxyhemoglobin test as an index of the presence of carbon monoxide in the 
 blood is recommended, but not required, for medical surveillance.  
 
 Based on the  animal evidence and three epidemiologic studies previously 
 mentioned, OSHA  concludes that MC is a suspect human carcinogen. The 
 medical surveillance  program is designed to observe exposed workers on a 
 regular basis. While the medical surveillance program cannot detect MC-
 induced cancer at a preneoplastic stage, OSHA anticipates that, as in the past, 
 early detection and treatments of cancers leading to enhanced survival rates 
 will continue to evolve. 
 

A. Medical and Occupational History: 
 
 The medical and occupational work history plays an important role in the 

initial evaluation of workers exposed to MC. It is therefore extremely 
important for the examining physician or other licensed health care 
professional to evaluate the MC-exposed worker carefully and completely 
and to focus the examination on MC's potentially associated health 
hazards. The medical evaluation must include an annual detailed work and 
medical history with special emphasis on cardiac history and neurological 
symptoms.  

 
 An important goal of the medical history is to elicit information from the 

worker regarding potential signs or symptoms associated with increased 
levels of carboxyhemoglobin due to the presence of carbon monoxide in 
the blood. Physicians or other licensed health care professionals should 
ensure that the smoking history of all MC exposed employees is known. 
Exposure to MC may cause a significant increase in carboxyhemoglobin 
level in all exposed persons. However, smokers as well as workers with 
anemia or heart disease and those concurrently exposed to carbon 
monoxide are at especially high risk of toxic effects because of an already 
reduced oxygen carrying capacity of the blood.  

 
 A comprehensive or interim medical and work history should also include 

occurrence of headache, dizziness, fatigue, chest pain, shortness of breath, 
pain in the limbs, and irritation of the skin and eyes.  

 
 In addition, it is important for the physician or other licensed health care 

professional to become familiar with the operating conditions in which 
exposure to MC is likely to occur. The physician or other licensed health 
care professional also must become familiar with the signs and symptoms 
that may indicate that a worker is receiving otherwise unrecognized and 
exceptionally high exposure levels of MC.  
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 An example of a medical and work history that would satisfy the 
requirement for a comprehensive or interim work history is represented by 
the following:  

 
 The following is a list of recommended questions and issues for the self-

administered questionnaire for methylene chloride exposure. 
Questionnaire For Methylene Chloride Exposure  

 
I. Demographic Information 
 

1. Name 
 
2. Social Security Number 
 
3. Date 
 
4. Date of Birth 
 
5. Age 
 
6. Present occupation 
 
7. Sex 
 
8. Race 
 

II.  Occupational History 
 

1. Have you ever worked with methylene chloride, dichloromethane, 
methylene dichloride, or CH(2)Cl(2) (all are different names for 
the same chemical)? Please list which on the occupational history 
form if you have not already. 

 
2. If you have worked in any of the following industries and have not 

listed them on the occupational history form, please do so.  
 
 Furniture stripping 
 
 Polyurethane foam manufacturing  
  
 Chemical manufacturing or formulation  
 
 Pharmaceutical manufacturing  
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 c. What brought the pain out? 
 
 d. How long did it last? 
 
 e. What made the pain go away? 
 
3. Have you ever had heart disease, a heart attack, stroke, aneurysm, 

or blocked arteries anywhere in your body? Explain (when, 
treatment). 

 
4. Have you ever had bypass surgery for blocked arteries in your 

heart or anywhere else? Explain. 
 
5. Have you ever had any other procedures done to open up a blocked 

artery (balloon angioplasty, carotid endarterectomy, clot-dissolving 
drug)? 

 
6. Do you have or have you ever had (explain each): 
 
 a. Heart murmur 
 
 b. Irrt-p3(rvi)-2(ng)]TJ
( )Tj
-22.88 -1.15 T*
-21.ke,

 
6.  
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2. Average numbers per week: 
 
 a. Beers: ________, ounces in usual container: 
 
 b. Glasses of wine: ________, ounces per glass: 
 
 c. Drinks: ________, ounces in usual container: 
 
3. Do you have or have you ever had (explain each): 
 
 a. Hepatitis (infectious, autoimmune, drug-induced, or chemical) 
 
 b. Jaundice 
 
 c. Elevated liver enzymes or elevated bilirubin 
 
 d. Liver disease or cancer 
 

E.  Central Nervous System 
 
 1. Do you or have you ever had (explain each): 
 
  a. Headache 
 
  b. Dizziness 
 
  c. Fainting 
 
  d. Loss of consciousness 
 
  e. Garbled speech 
 
  f. Lack of balance 
 
  g. Mental/psychiatric illness 
 
  h. Forgetfulness 
 
F. Hematologic 
 
 1. Do you have, or have you ever had (explain each): 
 
  a. Anemia 
 
  b. Sickle cell disease or trait 
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  c. Glucose-6-phosphate dehydrogenase deficiency 
 
  d. Bleeding tendency disorder 
 
 2. If not already mentioned previously, have you ever had a reaction 

 to sulfa drugs or to drugs used to prevent or treat malaria? What 
 was the drug? Describe the reaction. 

 
B. Physical Examination 
 
 The complete physical examination, when coupled with the medical and 

occupational history, assists the physician or other licensed health care 
professional in detecting pre-existing conditions that might place the 
employee at increased risk, and establishes a baseline for future health 
monitoring. These examinations should include: 
 
1. Clinical impressions of the nervous system, cardiovascular function 

and pulmonary function, with additional tests conducted where 
indicated or determined by the examining physician or other licensed 
health care professional to be necessary. 

 
2. An evaluation of the advisability of the worker using a respirator, 

because the use of certain respirators places an additional burden on 
the cardiopulmonary system. It is necessary for the attending physician 
or other licensed health care professional to evaluate the 
cardiopulmonary function of these workers, in order to inform the 
employer in a written medical opinion of the worker's ability or fitness 
to work in an area requiring the use of certain types of  respiratory  
protective equipment. The presence of facial hair or scars that might 
interfere with the worker's ability to wear certain types of respirators 
should also be noted during the examination and in the written medical 
opinion. Because of the importance of lung function to workers 
required to wear certain types of  respirators to protect themselves 
from MC exposure, these workers must receive an assessment of 
pulmonary function -5(p)14(ce oc2)-61[(ex)-14(am)-6(Td
[(( t)-2(o/.15 le
[(c)4(d 0 Td
( )4(o)2(r)bo)-4(f)-1( )]TJ
0 Tc 0 Tw -4.56 -1f)-1( )]TJ
0 Tc 6)-5(m)-6(en)3-5(u)-4()14(ce ocb13.5 g))-6(en) 
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3. Peripheral pulses 
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medical examinations are necessary to assure that MC exposure is not 
adversely affecting the worker's health. When the examining physician 
or other licensed health care professional finds it necessary, additional 
tests should be included to determine the nature of the medical 
problem and the underlying cause. Where relevant, the worker should 
be sent to a specialist for further testing and treatment as deemed 
necessary. The final rule requires additional investigations to be 
covered and it also permits physicians or other licensed health care 
professionals to add appropriate or necessary tests to improve the 
diagnosis of disease should such tests become available in the future. 

 
2. Emergencies 
 
 The examination of workers exposed to MC in an emergency should 

be directed at the organ systems most likely to be affected. If the 
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licensed health care professional provides a written statement to the 
employee and the employer. This statement should contain the physician's 
or licensed health care professional's opinion as to whether the employee 
has any medical condition placing him or her at increased risk of impaired 
health from exposure to MC or use of respirators, as appropriate. The 
physician or other licensed health care professional should also state his or 
her opinion regarding any restrictions that should be placed on the 
employee's exposure to MC or upon the use of protective clothing or 
equipment such as respirators. If the employee wears a respirator as a 
result of his or her exposure to MC, the physician or other licensed health 
care professional's opinion should also contain a statement regarding the 
suitability of the employee to wear the type of respirator assigned. 
Furthermore, the employee should be informed by the physician or other 
licensed health care professional about the cancer risk of MC and about 
risk factors for heart disease, and the potential for exacerbation of 
underlying heart disease by exposure to MC through its metabolism to 
carbon monoxide. Finally, the physician or other licensed health care 
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