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Agenda
• Elem ents of a  Labora tory Safe ty Program
• R.A.M.P.
• EPA TSCA Methylene  Chloride  Fina l Rule  (May 8, 2024 Federal 

Register)
• Workplace  Chem ica l Protection  Program  (WCPP)
• WCCP Applicab ility in  Labs
• Methylene  Chloride  Exposure  Control Plan



Laboratory Safety Program Elements

• Leadersh ip  Com m itm ent
• Em ployee  Involvem ent
• Hazard  Identifica tion
• Risk Assessm ent and  Control
• Train ing and  Educa tion
• Clear Policies and  Procedures
• Incident and  Near-Miss Reporting
• Em ergency Preparedness
• Measurem ent and  Continuous 

Im provem ent

Aristo tle ’s Rhe torica l Triangle



RAMP: 
Am erican  Chem ica l Socie ty (ACS) Approach  for Managing Labora tory 
Hazards and  Risks

“Building strong safety cultures in any environment 
requires continual reinforcement. RAMP is an acronym to 
help educators and students keep science safety in the 
forefront of their work in a laboratory environment. The 

concept provides a framework for making chemical safety 
an integral part of chemistry education and practice.”

https://institu te .acs.org/acs-cen te r/lab-safe ty/safe ty-basics-and-
ram p/what-is-ram p.h tm l
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Methylene Chloride 
Health  Hazards



EPA Regulation of Methylene Chloride (a.k.a. DCM)
• EPA Risk Eva lua tion  for DCM: 

• “… m ethylene  ch loride  as a  whole  chem ica l substance  p resen ts an  
unreasonab le  risk of in ju ry to  hea lth  unde r its  cond itions of use .” 

• EPA Toxic Substance  Control Act Fina l Ru le  for DCM
• Banned  use  of DCM with  the  excep tion  of 13 pe rm issib le  

“conditions of use .”
• Allows con tinued  use  of DCM as a  labora tory reagen t.
• Use  of DCM m ust take  p lace  unde r a  Workp lace  Chem ica l 

Protection  Plan  (WCPP)
• Fina l Ru le  Requ irem ent Im plem enta tion  Schedu le*

• In itia l Monitoring: Novem ber 6, 2026
• Exposure  Lim its and  regu la ted  a reas: February 8, 2027
• Exposure  Contro l Plan : May 10, 2027



https://www.epa.gov/system
/file s/docum ents/2024-

07/m ecl-com pliance-
guide .pdf
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• OSHA protections applied to potentially exposed 
persons:

• 29 CFR 1910.132 (PPE)
• 29 CFR 1910.134 (Respiratory Protection)
• 29 CFR 1910.1052 (Methylene Chloride)

• Exposure limits
• Initial and periodic monitoring
• Exposure Control Plan development and 

communication
• Regulated areas (if applicable)
• Respirator selection (if applicable)
• Recordkeeping

Workplace Chemical Protection Program (WCPP) (US EPA 2, 2024)

29 CFR 1910.1052 Requirements:

• Monitoring
• Regulated areas
• Hygiene facilities (e.g., handwashing 

and eyewash)
• Leak and spill detection
• Respiratory protection
• Protective clothing
• Medical surveillance
• Hazard communication
• Employee training and information
• Recordkeeping

Presenter Notes
Presentation Notes
WCPP: Program to protect potentially exposed persons engaged in permissible conditions of use

Review OSHA standard. Be able to comment on medical surveillance and other requirements of the OSHA standard as they apply to the ECEL Action Level. 

Lab standard supersedes other OSHA health standards except for exposure limits and SDS (confirm language). How does this also relate to the PPE standard and Respiratory Protection standard.

Applies to all potentially exposed persons, not just employees.



Comparison of Occupational Exposure Limits  

Agency 8-Hr TWA 15-Min. 
STEL

OSHA 25 ppm 125 ppm
ACGIH 50 ppm
EPA 2 ppm 16 ppm
NIOSH Lowest feasible
NIOSH IDLH 2,300 ppm

Description
A colorless, vola tile  liqu id  
with  a  swee t odor

Odor Threshold : 25 – 150 
ppm

Presenter Notes
Presentation Notes
Acute Exposure Level Guidelines (AEGLs) are used by emergency planners and responders worldwide as guidance in dealing with rare, usually accidental, releases of chemicals into the air. AEGLS are expressed as specific concentrations of airborne chemicals at which health effects may occur. They are designed to protect the elderly and children, and other individuals who may be susceptible.



Personal Monitoring Objectives

• Estab lish  base line  exposure  concentra tion .
• Characte rize  the  worst-case  exposure  scenario for a  

fu ll-sh ift exposure  (8-hour tim e-weighted  average)
• Characte rize  the  worst-case  scenario  short-dura tion  

exposure  (15-m inute  short te rm  exposure  lim it)
• Dete rm ine  frequency for ongoing pe riod ic 

m onitoring.



TSCA Requirement for Personal Monitoring § 751.109(d)

• Breath ing zone  a ir sam ple
• Exposure  concentra tion  without re sp ira tory 

protection
• Each poten tia lly exposed  pe rson’s classifica tion
• Each  sh ift (un less sam e  exposure  across sh ifts)
• Air sam ple  of each  poten tia lly exposed  pe rson’s or 
• Air sam ples represen ta tive  of each  poten tia lly 

exposed  pe rson

Consider engaging a Certified Industrial Hygienist to 
perform personal monitoring



Criteria for Representative Samples § 751.109(d)(B)(ii)

EPA ECEL
• One or m ore  sam ples in  each  job  classifica tion
• Person  with  h ighest exposure  over a  fu ll sh ift (EPA ECEL)
• Highest like ly 15-m inute  exposure



• Accurate to 95% confidence level
• ±25% accuracy a t or above  the  

ECEL/STEL
• ±35% accuracy a t or above  the  

action  leve l (1ppm ) bu t be low ECEL 
(2ppm )

Accuracy of Monitoring § 751.109(d)(iii)

Presenter Notes
Presentation Notes
Obtain verbatim quote from final rule about the requirements to characterize each potentially exposed person’s exposure. This means characterize each person’s exposure – not necessarily to sample each person’s exposure. 



• Transfers from larger containers
• Filling re se rvoirs
• Chrom atography
• Synthesis
• Em ptying ro ta ry evapora tor traps

• Crea ting stock solu tions
• Com bin ing purification  fractions
• Pouring in to  waste  con ta ine rs
• Waste  handling

Labora tory Processes and  Tasks



Exposure Assessment



A Strategy for Assessing and Managing 
Occupationa l Exposures, 4th Edition



Personal Monitoring Objectives

• Estab lish  base line  exposure  concentra tion .
• Characte rize  the  worst-case  exposure  scenario for a  

fu ll-sh ift exposure  (8-hour tim e-weighted  average)
• Characte rize  the  worst-case  scenario  short-dura tion  

exposure  (15-m inute  short te rm  exposure  lim it)
• Dete rm ine  frequency for ongoing pe riod ic 

m onitoring.



TSCA Requirement for Personal Monitoring § 751.109(d)

• Breath ing zone  a ir sam ple
• Exposure  concentra tion  without re sp ira tory 

protection
• Each poten tia lly exposed  pe rson’s classifica tion
• Each  sh ift (un less sam e  exposure  across sh ifts)
• Air sam ple  of each  poten tia lly exposed  pe rson’s or 
• Air sam ples represen ta tive  of each  poten tia lly 

exposed  pe rson

Consider engaging a Certified Industrial Hygienist to 
perform personal monitoring



Criteria for Representative Samples § 751.109(d)(B)(ii)

EPA ECEL
• One or m ore  sam ples in  each  job  classifica tion
• Person  with  h ighest exposure  over a  fu ll sh ift (EPA ECEL)
• Highest like ly 15-m inute  exposure



• Accurate to 95% confidence level
• ±25% accuracy a t or above  the  

ECEL/STEL
• ±35% accuracy a t or above  the  

action  leve l (1ppm ) bu t be low ECEL 
(2ppm )

Accuracy of Monitoring § 751.109(d)(iii)

Presenter Notes
Presentation Notes
Obtain verbatim quote from final rule about the requirements to characterize each potentially exposed person’s exposure. This means characterize each person’s exposure – not necessarily to sample each person’s exposure. 



Assess Full Shift Exposure and Short Term 
Exposure  

• Based  8-hour tim e  we ighted  average  (8-hr TWA)
• Exposure  averaged  over fu ll 8-hour day
• Assum es fluctua ting exposures
• If appropria te , assum e no exposure  during 

unm onitored  pe riods



The Rule of 10

“For every step change in 
containment (through the 
use of engineering 
controls), the maximum 
concentration is reduced 
by an order of 10.”

Presenter Notes
Presentation Notes
Applying the Rule of 10 to the equilibrium vapor pressure for methylene chloride shows the containment is the level of control necessary to achieve contaminant reduction necessary to meet the exposure limit prescribed by the EPA TSCA Final Rule. 



Saturation Vapor Concentration of 
Methylene  Chloride

DCM Vapor Pressure       = 350 m m  Hg @ 20 oC
1 ATM = 760 m m  Hg 

Concentra tion  in  ppm    = VP m m  Hg X 1,000,000
760 m m  Hg

Concentra tion  in  ppm    = 350 m m  Hg X 1,000,000
760 m m  Hg

Concentra tion  in  ppm    = 460,526 ppm

Presenter Notes
Presentation Notes
The book A Strategy for Assessing and Managing Occupational Exposures by the AIHA identifies tools for estimating exposures that can also be useful for selecting the appropriate level of engineering controls. Such tools rely on calculating the equilibrium vapor pressure of a compound to calculate the vapor hazard ratio (VHR) and using the Rule of 10 to select the appropriate level of control. 



Rule of 10 Applied to Methylene Chloride
Level of Control Fraction of SVC DCM Concentration
Confined Space –
Virtually no circulation

1/10th of Saturation 46,000 ppm

Poor – Limited 
Circulation

1/100th of Saturation 4,600 ppm

Good – General ~6 air 
changes/hr

1/1,000th of Saturation 460 ppm

Capture 1/10,000th of Saturation 46 ppm

Containment 1/100,000th of Saturation 4.6 ppm



Rule of 10 
Applied  to  the  Labora tory 
Environm ent

Inside  of unven tila ted  flam m able  liqu id  cab ine t
Fraction  of Sa tu ra tion  Vapor Concen tra tion : 46,000 ppm



Obstructed corner of lab with poor air mixing
Fraction  of Sa tu ra tion  Vapor Concen tra tion : 4,600 ppm

Rule  of 10 
Applied  to  the  Labora tory 
Environm ent



Inside of lab with 6 -8 a ir changes pe r hour
Fraction  of Sa tu ra tion  Vapor Concen tra tion : 460 ppm

Rule  of 10 
Applied  to  the  Labora tory 
Environm ent

Presenter Notes
Presentation Notes
Of the ACH rates evaluated, the greatest relative improvement in chemical concentration and clearance time from the room, whether under spill or continuous bench-top emission conditions, occurred between 6 and 8 ACH, with diminishing returns for rates greater than 12 ACH. This suggests that ACH rates much above 12 are generally unnecessary while those below about 8 warrant careful consideration, with lower levels suitable for low hazard operations and during periods of inactive non-occupancy. 

A Chemical Health and Safety Journal article: Klein, R.,C. King, A. Kosior. 2009. “Laboratory air quality and room ventilations rates.” Journal of Chemical Health & Safety (9/10) 



Capture ventilation such as slotted hood
Fraction  of Sa tu ra tion  Vapor Concen tra tion : 46 ppm

Rule  of 10 
Applied  to  the  Labora tory 
Environm ent



Inside of ventilated enclosure such as fume hood 
with  sash  down

Fraction  of Sa tu ra tion  Vapor Concen tra tion : 4.6 ppm

Rule  of 10 
Applied  to  the  Labora tory 
Environm ent



DCM Exposure Characterization
• Procedures ou tside  of conta inm ent a t risk of exceeding the  

exposure  lim it.
• Conta inm ent 

• Properly function ing fum e  hood
• Sash  a t appropria te  ope ra ting he igh t
• Proper use  of fum e  hood



Initial Monitoring 
Concentration

Periodic Monitoring
Requirement

<ECEL action 
level & STEL

At least every 5 years

≥ ECEL 
action level

& ≤ ECEL/STEL

Every 6 months

>ECEL /STEL Every 3 months

Periodic Monitoring (simplified) §751.109 Table 1

• Assures continued 
compliance

• Frequency varies with 
exposure concentration



AIHA Exposure Decision Analysis Registry

• Deve lop  proficiency in  
ana lyzing exposure  
assessm ent da ta

• Refine  ab ility to  
iden tify sim ila r 
exposure  groups

• Free  on line  course



Controlling Exposures



Applying the Hierarchy of Controls
• Elim ina tion
• Substitu tion

• Explore  a lte rna tives to  DCM on a  case -by-case  basis

• Engineering Controls
• Fum e hoods
• Labora tory d ilu tion  ventila tion

• Adm inistra tive  Controls
• Chem ica l Hygiene  Plan
• Standard  Opera ting Procedures
• Work practices

• Proper fum e  hood use
• Utiliza tion  and  m ain tenance  of equipm ent
• Waste  handling practices

• Tra in ing
• Supports sa fe  work practices
• Supports appropria te  use  of PPE

• PPE



Recommended for Use
•Polyvinyl alcohol
•Silver Shield®
•Laminate
•Viton

Not Recommended for Use
•Nitrile
•Latex
•Neoprene
•Polyethylene gloves

Gloves





Glove Compatibility (Ansell, 2024)



Glove Training
• Use

• When use is required
• How to obtain or where to find
• Proper donning and doffing
• Reuseable or disposable

• Maintenance
• When to replace
• Decontamination if reuseable?

• Limitations
• Incompatible materials 
• Situations to avoid

Glove Protection Factors (PF)
• PF > 1 recommended only for glove 

materials tested for permeation
• PF 5 use of gloves with minimal to no 

employee training
• PF 10 Use of gloves with basic 

training
• PF 20 training on proper use



Lab Coats

• Wear a lab buttoned up lab coat
• Consider lab hazards to facilitate selection

• Cotton/poly blend 
• 100% cotton
• Flame Resistant (FR)
• Others



Eye Protection
• Indirect vent goggles

• Use with hazardous liquids 
• Prevent splash

• Unvented goggles
• Prevent eye irritation from vapor 

exposure



Photo Credit: 
https://ehs.ucsc.edu/programs/researc
h-safety/ppe/ppe-eye-protection.html
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•No air purifying respirators (short service life of filters)
•No half-mask respirators (eye irritation)
•Supplied air respirators only (e.g., airline or SCBA)

Respiratory Protection





Assigned Protection Factor (APF)





Requirements for Respirator Use
• OSHA Standard 29 CFR 1910.134

• Medical evaluation
• Training
• Fit testing

Photo C
redit:
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Exposure Control Plan



ECP may be:
•Stand-alone document
•Incorporated into Chemical Hygiene Plan
•Standard Operating Procedure

Exposure Control Plan (ECP)

Presenter Notes
Presentation Notes
As per EPA webinar on June 4, 2024



ECP Contents
• Identification of possible control measures
• Rationale for using or not using available controls in the 

sequence described by the hierarchy of controls
• Actions the owner must take to implement exposure controls
• Description of regulated areas
• Description of activities to review, update and ensure 

effectiveness of the ECP
• Procedures for responding to changes



Additional ECP Requirements

• Maintain effectiveness of engineering controls
• Associated records must be available to potentially exposed persons 

and EPA enforcement



Summary

• DCM is a  hazardous chem ica l associa ted  with  acu te  and  
chronic hea lth  e ffects

• EPA TSCA only pe rm its labora tory handling of DCM under the  
requirem ents of a  Workplace  Chem ica l Protection  Program

• In itia l m onitoring m ust be  com ple ted  by Nov. 9, 2026
• Handling procedures ou tside  of conta inm ent m ay exceed  

exposure  lim it.
• Exposure  Control Plan  m ust be  com ple ted  by May 10, 2027
• Period ic re -m onitoring required



Courses Available From LSI

Inform ation  a t www.labsafe ty.org

http://www.labsafety.org/
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