ESM 222 Chemical Risk Assessment (formerly Fate & Transport of
Pollutants)

Syllabus
Course Objective

The course is designed to provide an understanding of the physical, chemical and
biological processes that govern the distribution of contaminants through the
environment, as well as the processes that are involved in the transformation or
degradation of a contaminant. Knowledge of these processes is essential for designing
pollution prevention, control, monitoring and remediation strategies, estimating
exposure, and for risk assessment. We will cover the distribution of pollutants in air,
water, soil and biological tissues, with particular emphasis on toxic organic pollutants.

Textbooks and other readings
The textbook for the class is:

Hazardous Wastes: Sources, Pathways, Receptors. By Richard Watts. John Wiley & Sons
(1998). ISBN 0-471-00238-0.

To supplement the material in the textbook, | have provided additional readings,
available in the ESM 222 section of the Bren School Library. Some of the readings will be
provided as class handouts. Some of the reading material may be too detailed for the
purposes of this course; it is provided for students who are interested in going further in
a particular subject (e.g. toxicology, bioaccumulation, bioavailability).

For exams and homeworks, we will in general use material presented in lecture and
the textbook. Since this is a graduate level course, it is up to you to decide what level of
knowledge you are interested in, and how much extra reading you want to do.

There will be 5 problem sets, one midterm and one final exam. The final grade will
be weighed based on 40% homework, 20% lab work, 15% midterm and 25% final. You
should do your homeworks individually to get the most out of the course and prepare
for the exams and your future career. Homework is due in class unless otherwise noted.

Presentation counts (remember that you are preparing to be professionals); poor
presentation will be marked down. You don’t have to type your calculations, but your
answer should be easily readable. In terms of numerical answers, | give partial credit for
using the right method, but answers that are incorrect by orders of magnitude will be
marked down significantly.



Lectures

Introduction

Physicochemical Properties

Mass balances at equilibrium

Structure of environmental
media #2

Movement of pollutants

(retardation)

Midterm

Colloid transport

Rate limited distribution of
pollutants #2

Transformation of pollutants #2

Fate & transport: putting the
pieces together

Addressing Pollution & Final
Review



http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_01_intro.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_02_classification.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_03_properties.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_04_5_equil.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_04_5_equil.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_04_5_equil.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_06_7_structure.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_06_7_structure.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/EnvironmentalMedia.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_06_7_structure.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_06_7_structure.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_08_9_movement.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_08_9_movement.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_08_9_movement.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_08_9_movement.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_10_oil_spills.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_10_oil_spills.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_11_multiphase.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_12_colloids.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/BioColloids_review.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_13_14.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_13_14.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_13_14.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_13_14.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_15_16_reaction.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_15_16_reaction.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_17_biodegradation.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_18_fate&transport.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_18_fate&transport.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_20b.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/esm222_20b.pdf

Lab Sessions

Week
Lab 1
Lab 2
Lab 3
Lab 4

Lab 5
Lab 6
Lab 7

Lab 8

Lab 9
Lab 10

Topic

Safety Video, tour of lab, lab group assignments
Physicochemical Properties

Equilibrium distribution of pollutants - experimental
Equilibrium distribution of pollutants — modeling

Info for PCBs in San Francisco Bay exercise
Midterm - no lab
Experiments on advection & dispersion

Modeling Rate limited distribution of pollutants

Water Quality info for SF Bay

SF Bay Watershed
Modeling fate and transport with reactions

Biochlor model (Manual)

No lab
No lab



http://www2.bren.ucsb.edu/~keller/courses/esm222/ESM222L1.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/ESM222Lab2.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/ESM222Lab3.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/ESM222Lab4.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/ESM222Lab4_PCBs_in_SFBay_attachment.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/ESM222Lab6.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/ESM222Lab7.pdf
http://sfbay.wr.usgs.gov/access/quality.html
http://response.restoration.noaa.gov/cpr/watershed/sanfrancisco/sfb_html/sfbenv.html
http://www2.bren.ucsb.edu/~keller/courses/esm222/ESM222Lab8.pdf
http://www2.bren.ucsb.edu/~keller/courses/esm222/BIOCHLOR22_2000.xls
http://www2.bren.ucsb.edu/~keller/courses/esm222/biochlor22.pdf

