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Risk Sciences Certificate?

* Training in risk assessment, risk management and risk
communication

* Risk assessment procedures underlie health-based decision making
on many topics
* Air, water, hazardous waste clean-up, Superfund
* Food safety (ingredients, adulterants, additives, food contact substances)
* Consumer products
* Drugs and devices

* Translation of scientific data for policy making



Risk Assessment?

> Problem Formulation
= Qualitative

»Hazard Identification
= Qualitative

»Dose-response Assessment
= Quantitative

»Exposure Assessment
= Quantitative

» Risk Characterization
= Quantitative and qualitative

»Management and
communication

FHASEI:

FROBLEM FORMULATION

AND SCOPING

PFHASE II:

Yy

= What problem(s) arc
environmental conditions?

= If existing conditions appear
1o pose a threat to boman or
environmental health, what
options exist for altering those
conditions?

NO

PHASE III:
PLANNING AND CONDUCT
RISK MANAGEMENT
OF RISK ASSESSMENT
Stage 1: Planning
* For the given decision-context, what are the attributes of: nis y to ch ize risks
fmmmge(md:hmlsnndﬂl effecis on risk of proposed options? What level of incertainty and
variability analysis is appropriatc?
= What are the relative health or
environmental benefits of the
Stage 2: Risk Assessment proposed options?
] j How are other decision
= Hzard Idemﬁcdmn ‘making factors (technologies,
What adverse health or environmental effects mmtgmoaﬁmtﬂlbyﬂm]uopmal
arc associated with the agents of concem? options?
. = What is the decision, and its
Dose-Resporse Assessment justification, in light of beneits,
For each determining adverse effect, what ia the = Risk Characierization costs, and mmcertninties in each?
relationship between dose and the probability of the i . ] W - .
occarrence of the adverse effects in the ange of What_lsﬂlenﬂi_me:md A i How i lﬂledﬂ:lucmbe
doses identified in the exposnre assessment? iE _#1 of_n_xk atcd with
ry cxisting conditions? - Is it necessary to evaluate the
v | Whatrisk decreases (benefits) are effectivences of the decirion?
isted with each of the
« Exposure Assessment m of = If 80, how should this be done?
Wh"t“fr € /d are i T beﬂ'ch Arc any risks mcreased? What arc 4 4
population of interest onder existing conditions? the significant mcertaintica?

Stage 3: Confirmation of Utility

= Does the nt have the attrib called for in planning ?

= Does the asscssment provide sufficient information to discrimi among nisk
options?

= Has the ‘been satisfactorily peer reviewed?

y

¢ }

FORMAL PROVISIONS FOR INTERNAL AND EXTERNAL STAKEHOLDER INVOLVEMENT AT ALL STAGES

= The invol of decisi

lists, and other stakeholders in all phases of the processes leading to decisions shonld in no way compromise the technical nt of risk, which is

NRC 2009 Science and Decisions: Advancing Risk Assessment




Example case study topics developed from
practice activities

* Spring Valley, DC: WWI chemical weapons
hazardous waste site

* Pesticide mixtures in food

* Arsenic in food, soil, chicken production

* Coal ash and drinking water contamination
* Gold King mine spill

* Perchlorate (rocket fuel) in water
 Perfluorinated compounds




Using case examples and case studies

e As lectures
 Small features with other content

* Full class session

* Class modules, multiple lectures covering policy context, methods pieces,
outcomes, new directions

* Blended/discussion-based (new for next term)

* As assignments
* Qualitative and quantitative
* Full-term or several in a term



Assignment types

* Multi-part with Q & A components, calculations, interpretation
* Written and spoken policy testimony to agency or Congress
* Conventional read and respond assignments

* Peer review and public comment on a current government document



From faculty experience to case study/case

example: coal combustion waste

* Technical assistance to county health officer

* County sampled and analyzed water from 82 wells
(83 homes)

* Mixtures of As, Al, Mn, Tl over drinking water
standards in several wells

BBSS Fly Ash Fill Site

...............

lllllll

..........




What’s in CCW?

“Clean” coal may
mean clean air but
not clean water

Coal combustion
waste comes from
combining solid
waste outputs of
coal-fired power
production

* Boiler ash

* Flue-gas scrubber
sludge

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium (1)
Chromium (V1)
Cobalt
Copper
Fluorine

[ron

Lead
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Sulfate
Thallium
Vanadium
Zinc




From faculty experience to case study/case
example: coal combustion waste, cont.

Anne Arundel Counly

.....

* Technical assistance to county health officer
* Risk assessment for families on private wells

* Participation in policy development
e Congressional briefings (2009)
e Congressional and agency hearings (2010 and 2018)

* Course products:
* Lecture in the policy course
* In-class exercise in introductory course



Building a case-study assignment

* Considerations
e Skills to include
* Resources to produce, implement

Maintenance/update
e Can it be modular - some data can be easily replaced or updated

Level of student effort, time requirements
Grading approach



Quantitative case-study assignment

e Pesticide mixtures in food
e Skills

e Selecting data and distributions to represent an exposure
process

* Calculate mixture exposure and risk metrics
* Interpret a distribution of exposure and risk
* Preparing a mini risk assessment report

e Other aspects
* Learning a new software add-in

* Demonstrating software functions (that students are not
required to use)




Quantitative case study - pesticide mixtures

 Components: * Lessons learned
* Scale down of original assessment » Refined over time to enhance
* Developed my own software * Student time to consider
tutorial » data quality/relevance (rather than

- 4 find data)
xtracted data sets + the process

¢ Tlme in Computer Iab * the results

* Challenges
* Time intensive: 3-weeks of term
* Had to be simplified for online



Qualitative case-study assignment

* Written and 5-minute spoken hearing testimony on a policy change
* Students choose topic
* Graduated assignment builds over the term

e Skills
* Use data to support a policy-change argument
* Writing
e Timed public speaking (mock-hearing environment)

* Resources
* Detailed assignment instructions for each part of the assignment
* Reserve class session(s) for the mock hearing



Overall lessons learned

e Case-based learning is critical to our field

* Relatively easy to find new topics

» Case-based assighnments can be time/resource intensive

* Some case studies can be used long-term but beware inertia



Student experiences

 Methods carried forward into PhD
research

e Students sought out the Risk program for
science-policy translation training

* Value in job search

e At interview student was asked details of
case study analysis

* Students now on faculty, in federal and state
government, NGOs, consulting

* Direct translation to practice (testimony
presented in agency hearing)

Risk Certificate Class of 2015



Group discussion

e Other experiences?

e Case study ideas to develop?
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