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Summary 
 

TCE presents a risk to pregnant women and       
women of reproductive age at air concentrations     

well below OSHA’s Permissible Exposure Level (PEL).  
Recent evidence suggests that TCE exposure during      

pregnancy can increase a baby’s risk of cardiac     
defects and immune disorders.  Employers should 

minimize worker exposure to TCE and implement 
best management practices to reduce TCE in the 

workplace.  This health alert provides employers with resources to decrease TCE       

exposure and thus prevent reproductive risks in the workplace.   
  

What is TCE? 
 

TCE is a chlorinated solvent that is used to degrease metal parts and machinery.         
It is also used as an intermediate in hydrofluorocarbon manufacture, and in the         

formulation of adhesives and printing inks (ATSDR, 2013).  The most recent Toxics   
Release Inventory (TRI) data show that a number of Connecticut facilities handle and 

release TCE into the environment (TRI 2013).  This suggests that worker exposure to 
TCE can occur in various establishments across Connecticut. 
 

What are TCE’s Effects on Fetal Development?  
 

TCE has produced cardiac defects in rats when exposure was  

during the course of gestation (USEPA 2011).  This birth defect 

was found in rat studies not only with TCE but with its metabo-

lites suggesting that TCE may need to be metabolized to cause 

the birth defect.  TCE was also associated with cardiac defects 

in a human study in which a neighborhood was contaminated with TCE in soil (Forand   

et al. 2012).  This led to indoor air exposures and higher rates of cardiac defects in the 

TCE-affected area.  This combination of animal and human evidence raises a significant 

concern for TCE developmental risks in spite of several other animal studies not show-

ing this effect.  Another TCE effect on the developing fetus is impairment of the       

immune system (USEPA 2011).  The implication of this finding is increased infection 

and allergy in children who were exposed to TCE before birth.  Both the USEPA and the 

ATSDR air targets for protection of public health are based upon these early life devel-

opmental effects of TCE (USEPA 2011; ATSDR 2013).   

How Can Workers Be Exposed to TCE? 
  
TCE is a volatile chemical which means that liquid TCE forms a vapor which can be   
inhaled.  TCE is also absorbed across the skin from direct contact.  Even if not working 

with TCE directly, a worker can still inhale this chemical from the work that others are 

doing in the same room.  Job activities which involve direct handling of TCE will cause 
the greatest exposure.    
  

A compilation of TCE data across industrial users found a range of workplace air     
concentrations, with most in the parts per million (ppm) range (Bakke et al. 2007).  

This is relatively high when considering the levels that are a risk during pregnancy.  
While the workplace data are primarily from the 1970s and 1980s, the most recent  

data from the 1990s still show ppm levels of TCE to be common in workplace air 
(Bakke et al. 2007).   

 

 

 

 



How can TCE Exposure be Avoided in the workplace? 

Workplaces storing, handling or disposing of TCE should follow best management   
practices to minimize worker exposure to this volatile chemical.  This is especially     

important if pregnant women or women of childbearing age are in the workplace.  

Some of these recommended practices include: 

Storage - containers of TCE should be well sealed  and stored in otherwise unused 

parts of the building; this storage should be away from air intake for the heating,    

ventilation and air conditioning (HVAC) system.   

Cleanup - protocols should be developed and         

materials on hand to clean up TCE spills in case      

they occur.   

Ventilation - well maintained HVAC system is        

critical in areas where TCE is handled along with       

specially designed local exhaust ventilation for high     
use activities (e.g., pouring, mixing, applying TCE).   

Air monitoring - this is needed to document 

that TCE concentrations are maintained below levels  

of worker health concern.   

Protective clothing - workers directly      

handling TCE should wear protective gloves and   

clothing.  

Alternative job assignments - as a    

precaution, workplaces should consider assigning 

pregnant women to areas and job categories that do 
not involve direct handling of TCE. 

Alternative solvents - companies are encouraged to seek alternative         

solvents that do not have the reproductive and carcinogenic risks of TCE.  The Toxics 
Use Reduction Institute (TURI) housed at the University of Massachusetts Lowell is an      

excellent resource for finding TCE replacements.  They have helped companies in    
Massachusetts reduce TCE use by 90% or more.  Their website cleanersolutions.org  

can help you find a suitable replacement based upon your specific combination of      

metal substrate, soiling material, and degreasing equipment.  To discuss your         
specific needs they can be contacted at 973-934-3133.   

Respiratory protection - if pregnant women are in jobs that involve direct     

handling of TCE, respirators containing an organic vapor cartridge should be worn     
unless workplace monitoring documents that air concentrations are below USEPA       

reproductive guidance levels (see below).  Respirators should only be used in          
conjunction with an OSHA-compliant respiratory protection program, which includes    

appropriate fit testing, training, and medical clearance for use of a respirator (see  
OSHA Respiratory Protection Standard: 29 CFR 1910.134).  Medical clearance for     

respirator use by pregnant women is particularly important, as the increased            
respiratory burden of filtering facepieces may preclude their use during pregnancy 

(Roberge 2009).   

Education - workers and especially women of child-bearing age should under-

stand the health risks posed by TCE and be trained in proper solvent handling        

techniques and respirator use. 

 

http://cleanersolutions.org/


Workplace Standards and Guidelines for TCE in Air:   

To avoid risk to fetal development USEPA Region IX has set a target workplace air   

concentration of 8 micrograms per cubic meter (ug/m3, equivalent to 1.5 ppb) for   

TCE coming from vapor intrusion from contaminated soil or groundwater.  USEPA     

has set an urgent response action level of 24 ug/m3 (4.5 ppb) for more immediate   

action including informing workers of the health risk (USEPA 2014).  These targets    

are supported by recent toxicology reviews by USEPA (USEPA, 2011; Chiu et al 2013) 

and are similar to TCE workplace targets set in Massachusetts for vapor intrusion 

(MADEP 2014).  As shown in the table, the USEPA Region IX and Massachusetts         

targets are well below the OSHA PEL and serve as useful guides to preventing TCE   

risk to fetal development in the workplace.    

 

 

 
 

 

 
 

 
 

 
The OSHA PEL is dated and was based upon TCE’s effects in adults (OSHA 1989).     

The American Council of Governmental Industrial Hygienists (ACGIH) has established   
a more recent workplace guidance value, called a Threshold Limit Value (TLV) of 10 

ppm.  However, neither the OSHA PEL nor the ACGIH TLV focus on TCE’s effects on 
pregnant workers.  This has been addressed by very recent guidance by USEPA.               
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Agency Standard/Guideline Concentration Key Health Effect 

OSHA PEL 100 ppm Brain, liver in adults 

ACGIH TLV 10 ppm Brain, kidney in adults 

USEPA Region IX Workplace Guideline 0.0015 ppm Fetal toxicity 

USEPA Region IX / 

MA DEP 

Immediate Action 

Guideline 

0.0045 ppm Fetal toxicity 
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