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Waste to Exposure
(from Bishop)
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Interactions are Complicated
(from Bishop) -- Global climate dynamics

albedo: fraction of light reflected by
body or surface
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Types of Risk
(from Graedel & Allenby)
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Assessing Risk
1. Hazard Identification -- does a non-trivial risk exist?

2. If there is a risk, evaluate the dose. There may be
some work to do this.

3. Probability of an undesirable impact as a result of the
dose

4. Determine the exposure

5. Characterize the risk. Need statement that
quantitatively summarizes risks posed by agent
(confidence level).
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Getting Risk Data

At the left is a group of animals -
Type X.

They are exposed to a
concentration of 0.010 mg/L of
Chemical Y -- 10% die.

They are exposed to a
concentration of 0.015 mg/L of
Chemical Y -- 20% die.
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More on Risk Data

• Assume no interaction between exposures of
different types.

• What we learn in studying the mortality of Animal Y is
transportable to study of other animals or humans.
- Need to select correct animal type
- Need to scale the data based on animal size
- Role of animal behavior

• Other?
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Still More on Data
%

M
o

rt
al

it
y

50%

LC50

LC50: concentration that
kills 50% of the
organisms.

LD50: dosage that kills
50% of the organisms.

What dosage or
concentration is safe?

Extrapolation!?!?!
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Uncertainty
(from Graedel & Allenby)
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Determining Risk

• We are interested in the very lowest levels of
concentrations & doses. We don’t want to be
anywhere near LD 50 or LC 50.

• We collect data on what happens at high doses/
concentrations -- we want to extrapolate to what
happens at low doses/concentrations.

• Different models used to describe situation, P(d)=?:
- Multistage
- Log
- Linear
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Multiple Exposures
(from Graedel & Allenby)
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Models

Exposure: Total Risk = N * P(d) -- other models available
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Drinking Water Contaminants
(from Bishop)
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Regulatory Levels for Toxins
(from Bishop)
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The Story So Far...

• Motivation, General Issues, Life cycle concept

• Product design
- Features
- Materials
- Assembly

• Post-use
- Reuse / Remanufacturing / Recycling
- Demanufacturing

• Now turn our intention to Manufacturing
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Manufacturing Considerations

• Which processes to use?
• In what order should processes be performed?
• On which machines should the processes be

performed?
• Machine settings
• Tooling
• Fixturing
• Coolant, Lubricant
• Transportation of Work in Progress (WIP) between

machines
• Assembly
• Inspection
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Manufacturing Decision-Making

Establish plans to respond to specifications

• Operations planning: focus on a single operation on a
single part (machine settings, tool geometry, etc.)

• Process planning: focus on the manufacture of a
single product (process selection, process
sequencing, etc.)

• Production planning: focus on whole manufacturing
facility (job sequencing, inventory decisions, facility
planning, etc.)
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Manufacturing Process
Classifications

• Solidification Processes
- Casting
- Polymer processing operations

• Forming Processes (Bulk Deformation & Sheet
Working Operations)

• Particulate Processing Operations
• Material Removal Processes

- Cutting Processes
- Non-Traditional Material Removal Operations

• Joining Processes
• Surface Treatment Processes


