


Build a Model Conceptually

/ INPUT /ﬁ WHITE -/ OUTPUT /
BOX

Define:

Scope

Initial conditions
Boundary conditions
Granularity




The Working Model

INPUT /= BTG4 m,/ OUTPUT
:10).4

Defined:

Scope

Initial conditions
Boundary conditions
Granularity
Governing equations



Environmental Compartments
and Processes

* How do you organize the knowledge to
start working with a model?
— Set scope of compartments and processes
— Interconnect compartments

— Set system conditions



Environmental Compartments
and Processes

Compartment Transport Transformation
Air Meteorological transport: Photolysis
Diffusion and dispersion Oxidation
Precipitation and fallout
Water Sorption Photolysis
Volatilization Hydrolysis
Bio-Uptake Oxidation
Metabolism/biodegradation
Soil Sorption and sediments Hydrolysis
Runoff Oxidation
Volatilization Photolysis
Leaching Reduction
Bio-Uptake Metabolism/biodegradation

Connell and Miller (1984)




Environmental Compartments
and Processes

Some Fundamental Principles of Pollutant Behavior 9
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Figure 2.2.  Transport and transformation processes for pollutants. [Adapted from Haque et
al, (1980). Reprinted with permission from Ann Arbor Science Publishers, Inc.]

Connell and Miller, 1984



Model environments

MODEL ENVIRONMENTS

Terresttial:
{\w ac
. P — 3 [ el X2 .
Soil Air«——" Soil Water «<——" Soil Organic Carbon

1000m x 1000m x .076m = 7.6 x 10*m®

25% Air, 25% Water, 50% Soil Solids
Soit Organic Carbon = 2%

Pond:
Koo BCF
Sediment == Water «<——" Fish
Water 1000m x 1000mF10m = 1 x 107m?
Sediment 1000m x 1000m x .05 = § x 10%*m?
Suspended Sediment 10 ppm in water = 50m?®
Fish 1 ppm in water = 10m?

Sediment Organic Carbon = 4%

McCall et al, 1983



Model environments

ECOSYSTEM:

Atmosphere

Water Soit

e - —— —— — — —— —— ]

Suspended Sediment

Sediment J

Koe Ko Ky Yoy Koo _ 2
Sediment ——=» Water +——, Alr4—=" Soil Water «&— S0i

[

Fish

McCall et al, 1983



Model environments
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Scales:
Bench-scale




Scales:
Microcosm




Scales
Field Scale




Scales:
Regional Scale




Scales:
Geologic




Types of Chemical Models

Zhu & Anderson, Another list
2002

* Speciation-solubility * Equilibrium Speciation
* Reaction path * Quasi-equilibrium
* Inverse mass balance solubility

» Coupled mass transport | * Process (equilibrium)

* Process (rate-limited)

* Transport




Types of Chemical Models

* Equilibrium Speciation |* Process (equilibrium)
* Scope is "Local" * Changing
* Quasi-equilibrium condition(s)
solubility * Process (rate-limited)
* Super-saturation * Consecutive Rxns
* Crystallinity * Competing Rxns
* Efflorescence * Transport
* Settling * Non-reactive
* Coprecipitation e Reactive




-------------Readmap-------------

SANDBOX

Examination of
Equilibrium-based
Code

Visualization, Interface

Modeling concepts,
Design and Usability

scales and approaches

l

SANDBOX

Programming
languages, software
engineering &
numerical methods

Examination of
Reaction Rate-based
Code

Internal Testing and
Code Freeze

Examination of
Existing Models for
Complex Systems

Final Presentations
("Rollout")

Project Proposal




