YUMA Pacific - 24 January 2013

YUMA PACIFIC - SOUTHWEST SECTION

‘ ’ American Industrial Hygiene Association

San Diego, California | January 24, 2013

Risk Assessment
as a Core Competency
for Industrial Hygiene

Fred Boelter, CIH, PE, BCEE
ENVIRON International Corporation

. 1
< ENVIRON

‘7 Knowledge

ST e
l ¢

-2
14 ENVIRON

Fred Boelter, ENVIRON 1



YUMA Pacific - 24 January 2013

‘q Isn’t Risk Assessment
an IH Core Competency?

© Fred Boelter 2012
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(7 What is Risk; What is Safe?
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“ Risk Definitions

» Hazards are not risks
« Many accepted definitions of risk

« Common theme is “uncertainty” of
outcomes

« Some degree of perception as to
what constitutes “safe”

« People and organizations vary in
risk tolerance

* When properly assessed,
characterized, and managed, risk
can lead to innovation and
opportunity

« Safe is where the risk is not
unacceptable

EVERYDAY
SURVIVAL

Compass 2008

Wiley 1991 & 1997
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“ Types of Risk

« Risk in our daily lives
- Technological
- Financial
— HR (capacity, intellectual property)
— Health and safety
- External and internal risks

- External - political, economic and
natural disasters

- Internal - reputation, security,

knowledge management and decision
making info
« Risk impact considerations
- People
— Reputation
— Program results
Material
Environment
— Real property
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‘7 Control of Risk

« Variations in our ability to
control risk

— Operational
» greatest control

— Reputation
* moderate control

— Natural disasters
» least control
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“ Avoiding Danger

"Security is mostly a superstition. |t
does not exist in nature, nor do the
children of men as a whole
experience it. Avoidance of
danger is no safer in the long run

than outright exposure. Lifeis  _ ]';‘glg”_ 'Tg'fé .
either a daring adventure, or -
nothing." HELEN
The Open Door (1957) KELLER

THE
OPEN
110164
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“ Risk Assessment

Risk assessment is not an objective scientific
process; facts and values frequently merge
when we deal with issues of high uncertainty;
cultural factors affect the way different
people assess risk.
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“ Belief drives behavior .
Legends, Symbols, Rituals : -

Boundary of the

Management Subsystem
| sodio-technical system

systems & institutions
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assumptions
= -E
| £%
Technica sem 2 5
sem | € &
s = -
= E =
, Ez £
produds & b_ehuvmuu& == 2
=
e

.10
€7 ENVIRON

Fred Boelter, ENVIRON



YUMA Pacific - 24 January 2013

(‘ We see what we want to see

« The amygdala rules
» Limbic system structure

* Involved in emotions
and motivations,
particularly survival

 Processes fear, anger
and pleasure

- Determines what and
where memories are
stored in the brain
based on the emotional
response invoked by an
event
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“ Taking risks is the rush of life

* Humans tend to
- underweight false alarms
— dismiss warnings

— wait to act until a hazard is
imminent

— worry more about risks that

are severe and abrupt

- believe voluntary risks are
acceptable/involuntary risks
are unacceptable

— discount something that has
some future "probability”
« Many say we “can’t”
compare unlike risks, but
in fact, we do it all the time

"We've consdered eveqy potential nsk eecept
The nisks of aunding all rises.!
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Total odds of

“ Comparing Sl T
Unlike

Risks

LEAST

Cancer
Vi

i

Faling
1in 218

sccident amoke
1in 828 1in 1020 1in 1,173 ")
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“ Science of RA

* RA needs to be science-based

- Science cannot prove something is
entirely safe

 Science can identify areas of
vulnerability

» “Probability of an undesirable effect”
implies a quantitative or qualitative
analysis subjected to scientific method

« Risks can be thought of in one of two
ways
- Unitary (aggregate) risk
— Integrated (cumulative) risk

6" ed - Wiley 2011
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“ RA History & Evolution

 Early 20th century to the 1970s - Setting limits and
“safe” levels

- Required reliable quantification, diagnosis, and analysis
— Modern chemistry evolved from medieval alchemy
- RA developed along with evolution and industrial revolution.

T it il Risk Analysis
e InpusTRIAL HYGIENIST B
mﬂh—

ACGIH AIHA SRA

f1939 f1956 f 1980
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“ Worker Health Risk Assessment

« OSHA's approach is guided by Supreme Court
decisions involving:

— benzene (Industrial Union Department, AFL-CIO v.
American Petroleum Institute, 448 U.S. 607 (1980)); and,
— cotton dust (American Textile Manufacturers Institute v.
Donovan, 452 U.S. 490 (1981))
* OSHA may not promulgate a standard unless:

— it has determined there is a significant risk of health
impairment at existing permissible exposure levels, and

— issuance of a new standard is necessary to achieve a
significant reduction in that risk

» Cost-benefit analysis is not required in setting
OSHA standards
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(7 IH RA/RM Today

» Occupational Exposure Limits

* Modeling and Statistics

* Exposure Risk Assessment Managemen
* Occupational Exposure Banding

» Global Harmonizing System

* Product Stewardship

« Sustainability

¢ Plus others

t (ERAM)
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Risk + Assessment + OSHA
2,140,000 hits

Risk + Assessment
168,000,000 hits
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Sustainability and Risk
Green roof: Ford River Rouge
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“ But River Rouge produces...

- 19
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“ Risk Lifecycle Assessment
« Sustainability

» Factories
* Vehicles

« Nonrenewable resources
* Energy

* Environment

 Health

« Cost - Benefit

« Profitability

» Acceptable risk
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‘7 Assessment Methodologies

» Risk science encompasses:
— Toxicity assessment;
— Environmental assessment;

- Occupational Health & Safety assessment; and

— Public health assessment.

Rigk assessment Risk management

Dose-response|
assessment

Risk
Risk management
!deHn:mgélmn decisieas

Exposure Other economic
and social factors

Source: EPA Office of Research and Development.

Gantrol Legal
options considerations
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‘7 Risk characterizations

ASSESSMENT GUIDE

Level Likelihoed Elmln
A Remote g plLlImim
B Unlikely * g elulnlmin
c Likely ol W T R
D Highly Likely afn|ale]z]n]
E MNear Certainty a b ¢ 4 =&
Congsequence
Level Schedule andior | Cost
- 1 1 i 5
a Minimal o no impact Minimal or no impact
Additional resources
b =5%
required; able to meet
e Minor shp in key milestones; 5.T%
not able to meet need date il
Major slip in key milestone or
# critical path impacted 7-10%
. Can't achieve key team or ~10%
major program milestone i

=

RISK ASSESSMENT
High (Red)
Unacceplable. Major disruption
likely. Different approach required
Prionty management atiention
required

Moderate (Yellow)
Some disruption. Different
approach may be reguired
Addibonal management atiention
may be needed

Low (Green)
Minimum impact. Minimurm
oversight needed to ensure risk
remains low
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World Economic Forum’s Global Risks 2013
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\dj EPA Risk Initiatives

NAS/NRC
November
Planning and Scoping 2008
and Problem Formulation

Conceptual Analysis 1. DeSIQn with
Model Plan a known

Public, Risk Assessment / purpose

-~

Stakeholder 2 Evaluate if
and 2 H i
Community Exposure Effects Assessment g ! nfo rmation

Hazard |dentif i
Involvement Assessment a[z}g;e R:;gowizte\cn % \ 1 nform S th e
= purpose
+ [ Risk Characterization ] b Focus to
= have a
@’ practical
P Informing Decisions urpose
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‘3 Understanding Risk Characterization

Which is larger? Is this comparing...?

1,000

- 25
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“3 How about now?

Gram [g) 1.04g g

Milligram [mg] 0.001 g 10 K q
Microgram [|ig] 0.000,001 g 10 ® q
Nanogram [ng] 0.000,000,001 g 10 N g
Picogram [pg) 0.000,000,000,001 g 10 %
Femtogram [fg] 0.000,000,000,000,001 g | 10 1 g

G EQi‘:ls\u'lRON
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“ Which is an acceptable end-point?

365 rectal and bladder cancers/year
363 noncollision highway fatalities/year

400 hemopoietic cancers/year

27
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‘4 Which is an acceptable level of risk?
1 in 1 billion
3 in 1 million
1 in 1 thousand

1 in 1 hundred

28
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“ Which is an acceptable level of risk?

 Chlorinated water
- 1:1,000,000,000 risk of cancer/glass
- 1980 US pop =250,000,000
- 4 glasses of water/day
- 4*250M/1B =1 cancer/day
- 365 cancers/year
« Noncollision fatalities
- 1992-2002 363 avg noncollision fatalities
- 1992-2002 135,000,000 avg laborforce
- 363/135M = 3:1,000,000 risk of fatality
» Benzene in gasoline
— 1:1,000 risk of cancer/year
— 1980 =200,000 service stations
2 attendants/station
2*200T/1T = 400 cancers/year
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“ Ours is a language of
numbers and comparisons

Example: TCE Criteria in Indoor Air (ug/m3)

« OSHA PEL 537,000
« CAL/OSHA PEL 135,000
« ACGIH TLV (TWA) 54,000
» Cal OEHHA RSL! 600
- EPA Region 9 RSL? 6

! California Office of Environmental Health Hazard Assessment
Reference Exposure Level for air (non-cancer endpoints)

2 EPA Regional Screening Level for industrial air (cancer
endpoint)

. 30
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‘3 What is the audience’s language?

‘n
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-y Roadmap for Integrating Risk &
‘J Decision Making into the Industrial
Hygiene Profession (August 2012)
1. Development of a Model for IH:
Risk and Decision Making RisK

ASSESSMENT'S NEW ERA,

Past 4

2. Development of Risk-Based Decision
Metrics and Tools

] T r-‘!r-'aj

3. Collaboration, Partnerships, and
Technology Transfers

4. Improved Risk-Related Training and
Education

5. Improved Skills for Communicating The Synergist, August 2012

with Our Stakeholders

.32
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q RA/RM Decision Making Model

.33
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“% Methods and Tools for B |
“ Risk-Based s N | @R
Decision Making

atho 00 ascription

Systematic approach for making decisions under uncertainty, which accounts for undarying belisfs

B e and preferances. Staps involve identifying a problem and viabla actions, establishing a decision
trea that provides for choices and accounts for chance events, and assigning probabilies to each
chanca event and ufility values to the consaquances associated with each choice.

Systematic process of enumerating all tangible and intangible societal costs and benefits associ-
ated with an option or afternative options. Coets and benefits are valued in a common unit (typi-
cally monetary) and net benefits are calculated as the difference between total benefits and costs.

Cost-benefit analysis
(or benefit-cost analysis)

Systematic approach for finding the lowest-cost means of achieving an objective or comparing the
Coet-gffectivensss analyzis relative costs and effacts of multiple options. Costs are measurad in monetary tarms, while effac-
tiveness is expressad as some unit of output or outcome (e.g., number of lives saved).

N r Meathod of comparing multiple risks using a common metric. This procedurs is often usad to rank

G B T TR anvironmantal hazards by their relatve risk for purposes of setting priorties.

Method of evaluating the benefit of collecting additional information to reduce or eliminate uncar-

Value-of-information analysiz  tainty in a specific decision-making context. The newly acquired infarmation should affect a behav-
ior, decision, or outcoma {or it is not worth obtaining).

. 34
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G

Technology Transfers

« among industrial
hygienists in our
professional societies and
among international
partners,

« with risk assessment
professionals in the allied
fields of risk science, and

» with our sponsors (the

Collaboration, Partnerships, and

Occupational Alliance for Risk Science

http://www.tera.org/OARS/index.html

(OARS)

worker we seek to protect
and their employers)

.35
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with Our Stakeholders

Improved Skills for Communicating

E

Overx 100,000 definitions
that no two people can
agree on!

\W:bster S

Risk-English English-Risk
Dictionary

. 36
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‘3 Paraphrasing Paracelsus

All things are
associated with risks
and are not without

risks;
to call everything bad
is to call nothing bad.

Philippus Aureolus Theophrastus
Bombastus von Hohenheim

- 1493-1541 -
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‘ﬂj Risk Assessment Challenges Ahead

Keynote Address: Risk Assessment Symposium
Converging Risk Analysis, Management and Perception
3 November 2011

1. Toxicity Testing for the 21st Century

2. Occupational Health Risk Assessment and
Non-Cancer Health Effects

3. Use of Genetic Information
4. Nanomaterial Risk Assessment: Is this
special?

5. Equitable Risk: Can the Risk Among
Different Groups Be Assessed Well and
Acted Upon?

6. Occupational Carcinogen Policy

John Howard - NIOSH

- 38
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“ Conclusions P evational

 Link between occupational and
environmental will continue to I

Get real.

effect the practice of industrial
hygiene

- We are at a professional crossroads

« We have much to offer our stakeholders

« Our role is to identify, prioritize, mitigate,
address, and articulate
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Thank You

F.W. Boelter, CIH, PE, BCEE

ENVIRON International Corporation
Chicago, lllinois, USA
fboelter@environcorp.com | 312-288-3820
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