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CIE 274: Sustainability of Civil and Environmental Systems 
Spring 2013 

Lectures: MW 2:15-3:35/Link 105 
Recitation Tues 5:00-5:55 

Sec. 1: Bowne 104, Sec. 2: Bowne 111, Sec. 3: Shaffer 221D 
Three Credit Hours 

 
INSTRUCTOR INFORMATION 
 
Cliff I. Davidson 
462J Link Hall (in Link+) 
davidson@syr.edu 
443-4287 
Office Hours: MW 3:35-5:00 pm 
 
Charles T. Driscoll, Jr. 
462E Link Hall (in Link+) 
ctdrisco@syr.edu 
443-3434 
Office Hours: MW 12:45-2:05 pm 
 
TEACHING ASSISTANTS 
 
Section 1: Carli Flynn 
cflynn@syr.edu 
Office Hours: Mondays 6:00-7:00 pm, Link+  Lobby (4th Floor) 
 
Section 2: George Segre 
gfsegre@syr.edu 
Office Hours: Thursdays 5:00-6:00 pm, Link 0006 (Sub-basement) 
 
Section 3: Jeremy Tamargo 
jctamarg@syr.edu 
Office Hours: Mondays 5:00-6:00 pm, Link+  Lobby (4th Floor) 
 
 
Course Web Address: Class is on Blackboard 
 
Textbook: Introduction to Environmental Engineering and Science, Third Edition, by Gilbert 
Masters and Wendell Ela, 2008. 

Prerequisites: CHE 106, MAT 296. These prerequisites are strictly enforced. Only those students 
with passing grades in both of these courses will be allowed to enroll in CIE 274. 
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COURSE OBJECTIVES  

The primary objectives of this course are to: 

A. introduce principles of sustainability and systems as applied to the natural and built 
environments; 

B. provide skills necessary for quantitative assessments of civil and environmental 
engineering problems; 

C. use principles developed in class to evaluate and solve complex open-ended 
environmental problems and communicate the results of the analysis. 

COURSE OUTCOMES  

At the completion of the class, each student should be able to:    

A.   
1. define and describe sustainability as it pertains to the local and global 

environment. 

2. describe the difference between natural and built environments and the 
sustainability issues of each. 

3. summarize major environmental legislation and policy. 

[STUDENT OUTCOMES: e, h, j] 

B.   
1. perform calculations relating to mass and energy balances. 

2. understand and be able to do calculations pertaining to sustainability, industrial 
ecology, population growth, resource consumption, water and air resources, 
engineering economics and climate change. 

3. use GIS data sets. 

4. use US Census data sets.  

 [STUDENT OUTCOMES: a, b, c, e, g, h, j, k] 
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C.   
1. utilize regional US data sets to evaluate current and projected future (2050) 

changes in population growth, energy production/consumption, land cover, 
water resources, and air quality. 

2. understand the assumptions used in complex calculations and data analysis. 

3. work in teams to organize an oral presentation and written report pertaining to 
the analysis of the regional data sets. 

[STUDENT OUTCOMES: a, b, d, e, f, g, h, i, j, k] 

ABET Engineering Criteria 2000 - Student Outcomes and Assessment 

Engineering programs must demonstrate that their graduates have:  

a. an ability to apply knowledge of mathematics, science, and engineering 

b. an ability to design and conduct experiments, as well as, analyze and interpret data 

c. an ability to design a system, component, or process to meet desired needs 

d. an ability to function on multi-disciplinary teams 

e. an ability to identify, formulate, and solve engineering problems 

f. an understanding of professional and ethical responsibilities 

g. an ability to communicate effectively 

h. the broad education necessary to understand the impact of engineering solutions in a global 
and societal context 

i. a recognition of the need for, and an ability to, engage in life-long learning 

j. a knowledge of contemporary issues 

k. an ability to use the techniques, skills, and modern engineering tools necessary for 
engineering practice 
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COURSE ACTIVITIES 

1.  Homework assignments  

Six homework sets will be assigned during the semester. Homework will focus on problem 
solving and understanding processes and phenomena in the course readings and discussed 
during class. Homework is due at the beginning of class on the scheduled due date in 
recitation. Partial credit will be given for work completed on homework assignments, and 
answers to homework problems will be available on the class website after the assignment 
due date.  A short quiz over material related to the homework assignment and the lectures 
will be given at the beginning of recitation whenever a homework set is due. You are 
welcome to work together on homework assignments to the extent you wish, but remember 
that you will be tested individually on your understanding of the lectures and assignments in 
quizzes and examinations. So make sure you understand all the material by the time you 
turn in your homework.  No late homework papers will be accepted. 

2.  Examinations  

There will be an in-class comprehensive mid-term examination and a comprehensive final 
examination.   

3.  Design project 

There will be a class project focused on regional analysis of national data sets.  The project 
will involve data analysis/interpretation for regions of the U.S. (New England, Mid-
Atlantic, Southeast, Ohio Valley, Upper Midwest, Mountain West, Northwest, Southwest, 
Great Plains, and Far West). The class will be divided into groups of approximately 5-6 
students each, and the groups will remain intact throughout the semester. The groups will 
conduct analysis of patterns in four topic areas: 1) population density and growth, 2) energy 
production/consumption, 3) land cover and water resources and consumption and 4) air 
quality. Every group will complete a written report for each topic area, and thus there will 
be total of four written reports due throughout the course. Each group will also be assigned 
a date for one oral presentation during the semester; the date assigned will determine which 
topic area is the focus of that group’s oral presentation. A powerpoint file containing your 
slides must be submitted by email to your recitation TA the day prior to the presentation.  

Thus each group will give one oral presentation and complete four written reports during 
the semester. Both oral and written reports are intended to be coordinated group efforts. 
Everyone in the group is expected to contribute, and everyone in the group will receive the 
same grade for the oral presentation and for each written report. A hard copy of the written 
project report is due from each group in the CIE Office by 4:30 pm on the scheduled due 
date. No changes of date for oral presentations will be allowed, and no late written 
reports will be accepted. You are permitted to arrange the oral presentation in any 
way you wish, for example some students working on powerpoint slides and others 
making the presentation, however you must present on your assigned date, and group 
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members must be in attendance on the presentation date to receive credit for the 
group effort. 

In addition to the design project above, there will be a short unit on Urban Water 
Management. The unit will have in-class activities and a written assignment. The grading 
for this unit will be a component of the Design Project grade. 

4.  Calculation of Course Grade 

 A weighted average grade will be calculated as follows: 

                        Homework assignments             10% 

  Quizzes       15%  

Midterm exam       20% 

Final exam                          30% 

Design project                   25%  

A weighted average of 90 or above is guaranteed an A-, 80 or above at least a B-, 70 or 
above at least a C-, and 60 or above at least a D. It is theoretically possible for everyone in 
the class to get an A. Your performance depends primarily on how you do, not on how 
everyone else in the class does. Thus it is to your benefit to work with and help your fellow 
students. Note: To receive a passing grade for this class (D or better), you must have a 
cumulative average >60 for the combined homeworks, quizzes, midterm exam, and final 
exam. No student with a cumulative average <60 for the combined homeworks, quizzes, 
midterm exam, and final exam will be allowed to pass the course even if their design project 
grade raises their final weighted average above 60.  

5.  Gray Area Between Guaranteed Letter Grades 

There will be a “gray area” of several points below the specified numerical cutoff grades 
within which a ± system will be used. Two people getting the same weighted average grade 
(e.g., 89) might therefore get different course grades (A- and B+). If you are in one of these 
gray areas, your grade will depend primarily on your performance on quizzes and exams, 
whether your quiz and exam grades have been improving or declining, and whether your 
class participation and attendance has been good or inadequate.  

6.  Academic Integrity 

The Syracuse University Academic Integrity Policy holds students accountable for the 
integrity of the work they submit. Students should be familiar with the Policy and know that 
it is their responsibility to learn about instructor and general academic expectations with 
regard to proper citation of sources in written work. The policy also governs the integrity of 

5 
 



work submitted in exams and assignments as well as the veracity of signatures on 
attendance sheets and other verifications of participation in class activities. Serious 
sanctions can result from academic dishonesty of any sort. For more information and the 
complete policy, see http://academicintegrity.syr.edu.   

7.  Students with Disabilities   

Students who are in need of disability-related academic accommodations must register with 
the Office of Disability Services (ODS), 804 University Avenue, Room 309, 315-443-4498. 
Students with authorized disability-related accommodations should provide a current 
Accommodation Authorization Letter from ODS to one of the instructors and review those 
accommodations with the instructor. Accommodations, such as exam administration, are 
not provided retroactively; therefore, planning for accommodations as early as possible is 
necessary. For further information, see the ODS website, http://disabilityservices.syr.edu/.  

8.  Progression to CIE 341      

CIE 274 is a prerequisite for CIE 341. Only those students successfully passing CIE 274 
will be allowed to enroll in CIE 341 during the Fall 2013 semester.  

9.  Important Notes 

• There are six HW assignments during the semester, always posted on BB on a 
Tuesday and due the following Tuesday. Each HW covers lecture material up to 
Wednesday, the day after it is posted. Completed HW assignments will be handed in 
at the beginning of recitation on the due date, and a short quiz will be given 
immediately after the HW is turned in. There are no make-up quizzes, but your 
lowest quiz score will be dropped.  Thus you are not penalized if you have to miss 
one of the six quizzes for any reason. No one will be excused from missing more 
than one quiz. 
 

• Projects are always assigned on Monday in lecture. For Project 1, oral presentations 
are scheduled for the following Monday in lecture. For Projects 2, 3, and 4, oral 
presentations are scheduled for the following week on Tuesday in recitation. The 
project written reports are always due on Friday the same week as the oral 
presentations. Project oral and written presentations are expected to cover lecture 
and reading material up to and including the week in which the project is assigned, 
but nothing later than that. A file containing your powerpoint slides must be 
emailed to your recitation TA on the day prior to your group’s presentation. A 
hard copy of your written report must be turned in to Heather at the CIE 
Office by 4:30 on the Friday due date. 

 
• Chapters A and B are from the draft textbook Introduction to Sustainable 

Engineering; these chapters will be posted on Blackboard. 
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• Chapters 1, 3, 5, 6, 7, and 8 are from Masters and Ela, Introduction to 
Environmental Engineering and Science, Third Edition, and this textbook is 
available in the Bookstore. This is the same textbook you will be using in CIE 341, a 
required junior course. 

10.  Course Schedule 

1. Jan. 14-16. Chapter A Sustainable Engineering, Definitions and Principles 
a. Jan. 14 (Dav) Introductions and Overview of the class; Chap. A Sections 1.1-1.3, pp. 

1-10: Earth as a complex system; Sustainable development 
b. Jan. 15 (R) Introductions. Group assignments. How to write a Project Report. 
c. Jan. 16 (Dav) Chap. A Section 1.4, pp. 10-21: Principles of sustainability 

 
2. Jan. 21-23. Chapter B Industrial Ecology 

a. Jan. 21 No class 
b. Jan. 22 (R) HW 1 assigned. The rope game. Practice problems for HW1. 
c. Jan. 23 (Dav) Chap. B Industrial Ecology 

 
3. Jan. 28-30. Chapter 3 Mathematics of Growth 

a. Jan. 28 (Dav) Chap. 3 Sections 3.1, 3.2 and 3.4, pp. 87-94 and 102-106: Exponential 
and logistic models for population growth 

b. Jan. 29 (R) HW1 due, Quiz 1. Practice problems on exponential and logistic models. 
HW 2 assigned. 

c. Jan. 30  (Dav) Normal distribution: probability plots. How to give an oral 
presentation. 
 

4. Feb. 4-6. Chapter 3 Mathematics of Growth 
a. Feb. 4 (Dri) Chap. 3, Section 3.5, pp. 106-120: Human population growth, U.S. 

Census data, age pyramids, birth/death/immigration. Project 1 assigned 
b. Feb. 5 (R) HW2 due, Quiz 2. Practice problems on census data, age pyramids.  
c. Feb. 6 (Dri) Chap. 3 Section 3.3, pp. 95-101: Resource consumption 

 
5. Feb. 11-13. Chapter 3 Mathematics of Growth 

a. Feb. 11 (Dav and Dri) Oral presentations for Project 1 
b. Feb. 12 (R) Practice problems on resource consumption. HW3 assigned. 
c. Feb. 13 (Dav) Chap. 3 Section 3.3, pp. 95-101 (continued). Example problems.  
d. Friday Feb. 15 Project 1 written reports due in CIE Office by 4:30 pm 

 
6. Feb. 18-20. Chapter 1 Mass and Energy Transfer 

a. Feb. 18 (Dri) Chap. 1 Sections 1.1-1.3, pp. 1-21: Units of measurement, mass 
balances, Project 2 assigned. 

b. Feb. 19 (R) HW3 due, Quiz 3. Practice Problems on mass balances. 
c. Feb. 20 (Dri) Chap. 1 Section 1.4, pp. 21-33: Energy fundamentals. 

 
 

7. Feb. 25-27. Chapter 1 Mass and Energy Transfer 
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a. Feb. 25 (Dri) GIS tutorial Kimberley Driscoll guest lecture  
b. Feb. 26 (R) GIS tutorial for groups 3, 4, 5,7, 9, 12, 13, 16, 17, 19; Oral Presentations 

for Project 2; Mid-term review 
c. Feb. 27 (Dri) Chap. 1 Section 1.4, pp. 33-40: Convective, conductive, and radiant 

heat transfer 
d. Friday Mar. 1 Project 2 written reports due in CIE Office by 4:30 pm 

 
8. Mar. 4-6. Urban water management. 

a. Mar. 4 (Dav) Example problems on mass and energy balance, Chap. 5 Sections 5.1-
5.2, pp. 173-181: Water resources 

b. Mar. 5 (R) GIS tutorial for groups 1, 2, 6, 8, 10, 11, 14, 15, 18, 20; Mid-term review 
c. Mar. 6 Mid-Term exam 

 
9. Mar. 11-15. Spring Break 

 
10. Mar. 18-20. Chapter 5 Water Pollution 

a. Mar. 18 (Dri) Chap. 5 Sections 5.3-5.4, pp. 181-199: Water quality and water 
pollutants 

b. Mar. 19 (R) HW 4 assigned, Practice Problems on water resources, water quality, 
and water pollutants 

c. Mar. 20 (Dav) Urban water management 
 

11. Mar. 25-27. Chapter 6 Water Quality and Control; The Built Environment 
a. Mar. 25 (Dri) Chap. 6 Selected pages: Municipal water and wastewater, Project 3 

assigned. 
b. Mar. 26 (R) HW4 due, Quiz 4. In-class activity with Professor Sharon Dotger, 

School of Education, Urban Water Management assignment distributed 
c. Mar. 27 (Dav) The built environment 

 
12. Apr. 1-3. Green Buildings, Urban Water Management 

a. Apr. 1 (Guest) Guest lecture on Green Buildings; Ed Bogucz Director Syracuse CoE 
b. Apr. 2 (R) Oral Presentations for Project 3 
c. Apr. 3 (Dav) Urban water management 
d. Apr. 5 Project 3 written reports due in CIE Office by 4:30 pm 

 
13. Apr. 8-10. Chapter 7 Air Quality 

a. Apr. 8 (Dav) Chap. 7, Sections 7.1 through 7.5, pp. 367-399: Air pollutants and air 
quality standards 

b. Apr. 9 (R) Urban water management assignment due. Practice Problems on air 
quality. HW5 assigned. 

c. Apr. 10 (Dav) Chap. 7, Sections 7.10 and 7.11, pp. 438-470: Models for air quality 
 

14. Apr. 15-17. Engineering economics (readings to be posted on Blackboard) 
a. Apr. 15 (Dri) Engineering economics: cash flow and appreciation, Project 4 

assigned 
b. Apr. 16 (R) HW5 due, Quiz 5. Practice Problems on engineering economics 
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c. Apr. 17 (Dri) Depreciation 
 

15. Apr. 22-24. Chapter 8. Global Atmospheric Change 
a. Apr. 22   (Dri) Chap. 8, Sections 8.3, 8.4, and 8.5, pp. 505-519: Global temperature 

and the greenhouse effect 
b. Apr. 23 (R) Oral Presentations for Project 4. HW6 assigned. 
c. Apr. 24 (Guest) Guest lecture on Climate Change 
d. Friday Apr. 26 Project 4 written reports due in CIE Office by 4:30 pm 

 
16. Apr. 29-30. Chapter 8. Global Atmospheric Change 

a. Apr. 29 (Dav) Example problems on climate change 
b. Apr. 30 (R) HW6 due, Quiz 6 

 
SUMMARY OF SELECTED COURSE ACTIVITIES AND DATES 
 
Project 1 Population Oral presentations Monday February 11 
Project 1 Population Written reports due Friday February 15 
Project 2 Energy  Oral presentations Tuesday February 26 
Project 2 Energy  Written reports due Friday March 1 
Project 3 Land/Water Oral presentations Tuesday April 2 
Project 3 Land/Water Written reports due Friday April 5 
Project 4 Air  Oral presentations Tuesday Aril 23 
Project 4 Air  Written reports due Friday April 26 
HW1    HW due, Quiz  Tuesday January 29 
HW2    HW due, Quiz  Tuesday February 5 
HW3    HW due, Quiz  Tuesday February 19 
HW4    HW due, Quiz  Tuesday March 26 
HW5    HW due, Quiz  Tuesday April 16 
HW6    HW due, Quiz  Tuesday April 30 
Urban Water Management  Assignment due Tuesday April 9 
Midterm Exam     Wednesday March 6 in Class 
Final Exam      Tuesday May 7 8:00-10:00 am 
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