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Exposure Assessment in the Workplace

 The risk that an employee faces on the job is a function of:

– the hazards present and,

– their exposure potential to those hazards

 Exposure assessment can be approached in many different ways

 Even resource constrained organizations can do this

 It’s just a matter of getting started

 But…….

 What gets in the way?



Priorities…….



Other issues to manage…..



To begin with: OSHA General Duty Clause

(a) Each employer --

(1) shall furnish to each of his employees employment and a place 

of employment which are free from recognized hazards that are 

causing or are likely to cause death or serious physical harm to his 

employees;

(2) shall comply with occupational safety and health standards 

promulgated under this Act. 29 USC 654

(b) Each employee shall comply with occupational safety and health 

standards and all rules, regulations, and orders issued pursuant to 

this Act which are applicable to his own actions and conduct.



Managing Exposure Assessments in the Workplace

 Hazard recognition

– Routine sources of information

– Other sources of information

 Exposure Evaluation

– Qualitative evaluation processes

– Semi quantitative evaluations



Hazard Recognition

 Generally you have two sources

– Supplier information

• Labels

• MSDSs

– Internet resources



Hazard Recognition: Labels

 OSHA Label requirements are generic

– Identity of hazardous chemicals

– Appropriate hazard warning

– Name & Address of mfgr., importer, or other responsible party

 Common labeling systems

– DOT

– HMIS

– NFPA

– ANSI



DOT Placards

 DOT poison criteria is limited

 Is presumed to be toxic to 

humans because it is within 

one of the following when 

tested on lab animals: 

– Oral toxicity: a material with an 

LD50 of ≤300 mg/kg. 

– Dermal toxicity: a material with 

an LD50 of ≤1000 mg/kg 

– Inhalation LC50 at or below 4 

mg/l (previously 10 mg/l) are 

considered toxic 



NFPA
Health

0 Material that on exposure under fire 
conditions would offer no hazard 
beyond that  of ordinary combustible 
material.

1 Material that on exposure would cause 
irritation but only minor residual injury.

2 Material that on intense or continued 
but not chronic exposure could cause 
temporary incapacitation or possible 
residual injury.

3 Material that on short exposure could 
cause serious temporary or residual 
injury.

4 Material that on very short exposure 
could cause death or major residual 
injury.



HMIS

0.MINIMAL HAZARD: poses no significant risk to 
health. 

1.SLIGHT HAZARD: causes irritation or minor, 
reversible injury on contact with eyes, skin, 
mucous membranes, or upper respiratory tract. 

2.MODERATE HAZARD :causes temporary or minor, 
reversible injury.

3. SERIOUS HAZARD :causes major injury upon 
contact unless prompt remedial action is taken 
and medical treatment is given.

4. SEVERE HAZARD :causes permanent tissue 
damage, major tissue damage, or may be life 
threatening upon a single exposure or with 
repeated exposures.

[ ]* CHRONIC HEALTH EFFECTS This material may 
cause chronic (long-term) health effects or may 
be carcinogenic (may cause cancer). 



ANSI Label

 ANSI Z129.1 provides 

recommendations for:

– chemical label format,

– color, 

– size, 

– symbols,

– wording: phrases



GHS: What’s It All About?

!



What is the GHS?

 Globally Harmonized System of Classification and 

Labeling of Chemicals

 A common approach to classifying hazards, and 

communicating information on labels and safety data 

sheets

 Target audiences include workers, consumers, transport 

workers, and emergency responders

 Provides the basis for establishment of national hazard 

communication regulations



Why is it needed?

 Companies must apply multiple classifications to 

chemicals around the world

 Multiple labels and safety data sheets for the same 

product are required in  international trade.

– Hazard dependent of origin and/or destination

 Consistent hazard communication and compliance is a 

challenge



Why?

Substance-oral toxicity LD50 = 257mg/kg

GHS Danger (Skull &Cross Bones)

Transport liquid, slightly toxic; solid: not classified

EU Harmful (St. Andrew Cross)

US Toxic

CAN Toxic

Australia Harmful

India Non toxic

Japan Toxic

Malaysia Harmful

Thailand Harmful

New Zealand Hazardous

China Not Dangerous

Korea Toxic

http://images.google.it/imgres?imgurl=http://www.thesignfactory-falkirk.co.uk/SafetySigns/Images/Warn/W69.GIF&imgrefurl=http://www.thesignfactory-falkirk.co.uk/SafetySigns/WarnSigns/W69.htm&h=287&w=227&sz=4&tbnid=rydzmqPRvWXBCM:&tbnh=110&tbnw=87&hl=it&start=2&prev=/images?q=toxic+pictogram&svnum=10&hl=it&lr=
http://images.google.it/imgres?imgurl=http://www.rjclarkson.demon.co.uk/junior/harmful.gif&imgrefurl=http://www.rjclarkson.demon.co.uk/junior/introduction.htm&h=167&w=165&sz=2&tbnid=fDgmgP99PBSa0M:&tbnh=93&tbnw=91&hl=it&start=6&prev=/images?q=harmful&svnum=10&hl=it&lr=


Scope

 IMPACT ON: 

– Criteria for Classification

– Criteria and Content for Labeling 

– Content and format of MSDS’s

– Downstream Legislation Dependent on Hazard Classifications

 For the US we move from “appropriate hazard warning” to bright line 

classifications



GHS Acute Toxicity Criteria Example 

Route Unit Cat. 1 Cat. 2 Cat. 3 Cat. 4 Cat. 5**

Oral mg/kg < 5 < 50 < 300 < 2000 < 5000 

Dermal mg/kg < 50 < 200 < 1000 < 2000 < 5000*

Inhalation

Gas

Vapour

Dust/Mist

ppm < 100 < 500 < 2500 < 5000 *

mg/l/4h < 0.5 < 2 < 10 < 20 *

mg/l/4h < 0.05 < 0.5 < 1 < 5 *



GHS Impact: It’s different

 For all the hard lesson is: 

“Global harmonization doesn’t mean the rest of the 

world does it like us”

 Agency diversity and conflicting areas of responsibility in 

the US

 OSHA has lead in workplace hazard communication

 EPA, CSPA, and others have pieces but have moved 

much slower to implement



GHS Impact: It’s Different

 Training for all Regulatory/Compliance staff in 

the new system

 Training all plant workers in the new system

 Communicating with customers on new system 

through labels and MSDS’s



GHS - NEW CRITERIA FOR CLASSIFICATION

Example Ethoxylated Alcohol
• Today Classified: R22 (Harmful if swallowed)

R41 (Risk of serious damage to eyes)

• Tomorrow Classified: Oral toxicity Category 4

Eye Irritation Category 1

EU CLASSIFICATION

Eye irritant    Risk of serious damage to eyes R41

Acute Oral    Harmful if swallowed R22

Xn

GHS CLASSIFICATION

Eye Irritant      Serious eye damage Cat. 1   DANGER

Acute Oral      Acute toxicity Cat. 4 (Oral)   WARNING

http://images.google.it/imgres?imgurl=http://www.bag.admin.ch/chemikal/registr/gewerb/images/gefxi.gif&imgrefurl=http://www.bag.admin.ch/chemikal/registr/gewerb/Kennz/i/kennz4.htm&h=200&w=200&sz=6&tbnid=CsqV2SAGRoL6lM:&tbnh=99&tbnw=99&hl=it&start=3&prev=/images?q=Nocivo+CE&svnum=10&hl=it&lr=


Hazard Recognition: MSDS Issues

 Content driven by compliance, liability concerns and “over warning” 
principles

 OSHA Hazard Communication Requirements “limit” data found on 
MSDS’s
– Only hazardous material disclosure required per human health criteria

– Specific data for health hazards not required: appropriate hazard warning is

 Control measures can be very generic

 Common practice in Industry to have 16 section MSDS with Toxicology 
section included
– Qualitative hazard statements still very common

– Examples
• Slight irritant

• Low toxicity

• Not expected to present reproductive hazards

 Creates challenges for using in hazard/exposure assessment activities



MSDSs: All you need to know about any chemical

 Use with adequate ventilation

 Use suitable PPE when exposures are anticipated

 The choice of work glove depends on work conditions and what 

chemicals are handled

 Respiratory protection: Not normally required

 Store in suitable labeled containers

 Use good work and personal hygiene practices to avoid exposure

 Health Effects summary:

This stuff may be hazardous or not, the experts are undecided



Alternative sources of hazard Information

 Internet sources are many

 Finding the most credible and understandable is the trick

– Google is a prolific and scary place

 Agency Sources (OSHA, NIOSH, etc.)

 Databases and Meta databases



http://www.osha.gov/SLTC/healthguidelines/index.html



N-Hexane Example



N-Hexane Example



eChemPortal: One Search Engine/ 23 Databases

 ACToR
U.S. EPA Aggregated Computational Toxicology 
Resource 

 AGRITOX
AGRITOX - Base de données sur les substances actives 
phytopharmaceutiques

 CCR
Canadian Categorization Results 

 CCR DATA
Canadian Categorization Results 

 CESAR
Canada’s Existing Substances Assessment Repository 

 CHRIP
Information on Biodegradation and Bioconcentration of 
the Existing Chemical Substances in the Chemical Risk 
information platform (CHRIP) 

 ECHA CHEM
European Chemicals Agency’s Dissemination portal with 
information on chemical substances registered under 
REACH 

 EnviChem
Data Bank of Environmental Properties of Chemicals 

 ESIS
European Chemical Substances Information System 
(ESIS) 

 GHS-J
The Result of the GHS Classification by the Japanese 
Government 

 HPVIS
High Production Volume Information System (HPVIS) 

 HSDB
Hazardous Substance Data Bank 

 HSNO CCID
New Zealand Hazardous Substances and New 
Organisms Chemical Classification Information 
Database 

 INCHEM
Chemical Safety Information from Intergovernmental 
Organizations - INCHEM 

 J-CHECK
Japan CHEmicals Collaborative Knowledge database 

 JECDB
Japan Existing Chemical Data Base 

 NICNAS PEC
Australian National Industrial Chemicals Notification and 
Assessment Scheme (NICNAS) Priority Existing 
Chemical Assessment Reports 

 OECD HPV
Organisation for Economic Cooperation and 
Development (OECD) Existing Chemicals Database

http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=2&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=40&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=61&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=101&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=3&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=4&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=80&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=5&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=6&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=7&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=7&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=7&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=9&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=8&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=10&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=11&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=60&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=60&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=60&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=12&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=13&pageID=2
http://www.echemportal.org/echemportal/participant/participantinfo.action?participantID=14&pageID=2


eChemPortal



Exposure Assessment: What’s it all about?

 The risk that an employee faces on the job is a function of:

– the hazards present and,

– their exposure potential to those hazards

 Exposure assessment is the use of a systematic method to 

characterize workplace exposures to chemical, physical and 

biological agents

 Exposure assessment is a risk management tool!



Exposure Assessment: Why

 A documented characterization of employee exposures allows for a 

more effective risk management program

 This includes better focus for

– compliance programs 

– training programs 

– purchase and implementation of control measures

– improved execution of medical surveillance programs 

– valuable data for risk management programs including insurance and 

loss control

– employee involvement and communication tool

– basis for management of change 



Exposure Assessment: Qualitative

 Exposure monitoring is not always required to assess exposures 

– Multiple “non monitoring” techniques developed and validated 

 Modeling or computerized techniques have become more widely 

accepted

– Driven by REACH in the last 3 years

 The key is having a transparent, thorough, and documented 

approach

 One advantage to qualitative process can be employee involvement 

at multiple levels



Getting Started: Prioritize Your Efforts

 List of all potentially hazardous materials used, stored, handled, or 

produced

 Volumes handled

 Number of employees involved in the handling/operations



Next Step: Information Collection

 Description of operation, task, or process, including:

– work practices and procedures,

– frequency and duration of operation 

 Exposure controls in place for identified tasks

– Operating procedures

– PPE procedures

– Engineering controls in place

 Applicable exposure limits/hazard level indicators

 Release potential

– Dustiness

– Volatility

 Any past incidents or health allegations form the chemical or operation



Putting It All Together: One approach for ranking

 Health Hazard Rating

(1) Highly serious /extremely toxic life threatening, non-reversible effects from 
exposure characterized by acute lethal toxicity, non-reversible chronic cumulative 
systemic effects, known human carcinogens (OSHA, IARC, NTP listed), or 
reproductive hazards.

(2) Serious but not immediately (acutely) life threatening, or non-reversible 
consequences from exposure characterized by acute systemic effects (i.e. 
respiratory, CNS, kidneys, liver, heart), corrosives, chronic system effects, 
suspect human or animal carcinogen, mutagen or teratogen.

(3) More serious but not life threatening effects from exposure characterized by 
marked irritation, chemical asphyxiants, or CNS depressants.

(4) Minor temporary or reversible effects from excess exposure characterized by 
mild to moderate irritants, simple asphyxiants, or odorous materials.

 Frequency

(1) More than once per day

(2) More than once per week

(3) Less than once per week

(4) Less than once per month



Putting It All Together: Ranking

 Duration

(1) >4hrs (8 hr shift) or >6 hrs (12 hr shift)

(2) 2-4 hrs (8 hr shift) or 3-6 hrs (12 hr shift)

(3) 1-2 hrs (8 hr shift) or 1.5-3 hrs (12 hr shift)

(4) <1 hr (8 hr shift) or <1.5 hrs (12 hr shift)

 Controls Rating

(1) No controls (engineering or administrative)

(2) Engineering and/or administrative controls in place, effectiveness 

unknown

(3) Administrative controls in place, proven effective

(4) Engineering and administrative controls in place, proven effective



Putting It All Together: Results and Actions

 Exposure Rating: (Health Hazard Rating + Frequency Rating  + 

Duration Rating + Controls Rating)

– If sum 4 or less, determine and implement control methods then 

conduct baseline monitoring to determine effectiveness.

– If sum  = 5-8, conduct baseline monitoring to determine effectiveness 

and determine further action if necessary. If IH data proves that controls 

are effective but Exposure Rating still scores a "2", include this task on 

periodic monitoring schedule. Options for engineering controls should 

be investigated if none are present.

– If sum = 9-12, no further action required unless employee concern or 

incident involving employee exposure. 

– If sum = 13-16 or less, no further action required.



Control Banding

 Concept developed in the UK by the HSE to assist industry in 

exposure control

 Designed to be implemented by employers with limited resources

 The employer uses a short checklist to develop a control scheme 

based on qualitative exposure assessment 

– Focus is controls rather than measurements

 Can be applied to substances w/or w/out exposure limits

 Specific activity exposure control sheets then available for 

application



Control Banding Precepts

 Most substances can be grouped into four health hazard bands

– UK process based on “R” phrases

 Each band can be assigned a target maximum exposure that should 

not be exceeded

 Exposure potential is primarily a function of quantity used, 

dustiness/volatility, and the level of control in place

 Most facilities use similar unit operations

 Controls can be assigned based on the above



Information Required

 COSHH ESSENTIALS RISK ASS’T APPROACH

– Identify Type of Task

– Identify Assigned Chemical Hazard Band (A - E)

– Determine Volatility (3 Levels) or Dustiness (3 Levels)

– Amount of Chemical Used in the Task (3 Levels)

– Control Solutions or IH Expertise Output as 
Necessary

UK HSE Control Banding

http://www.hse.gov.uk/coshh/essentials/index.htm


Control Banding



Input Data Elements



Control Advice



Task Specific Control Guidance



Quantitative Exposure Modeling

 Mostly free applications

 EPA Exposure Assessment Tools

epa exposure tools

 ECETOC TRA

ECETOC Worker Assessment

 EKMG Workplace Exposure Estimates

EKMG Worker Assessment Tool

C:/Users/tgrumbles/Documents/nacd/opsem 2011/Chemical Screening Tool For Exposures & Environmental Releases  OPPT  OPPTS  US EPA.mht
C:/Users/tgrumbles/Documents/nacd/opsem 2011/Chemical Screening Tool For Exposures & Environmental Releases  OPPT  OPPTS  US EPA.mht
C:/Users/tgrumbles/Documents/nacd/opsem 2011/Chemical Screening Tool For Exposures & Environmental Releases  OPPT  OPPTS  US EPA.mht
http://www.ecetoc.org/tra
C:/Users/tgrumbles/Documents/nacd/opsem 2011/EKMG.mht


EPA ChemSTEER



EPA ChemSTEER



ECETOC TRA Worker Exposure Tool



EKMG



EMKG Process



In Conclusion

 It’s the right thing to do

 A documented exposure assessment can bring many benefits

 There are multiple accepted methods that can be used for 

qualitative/quantitative evaluations…..

 Or to use as the basis for developing an internal process

 Employee involvement can bring many benefits

 If this fails call an Industrial Hygienist!

 Taxi please……


