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Explanation of Extra Work that Students Taking CIVE 5690 will do compared
to students signed up for CIVE 4690

Students taking the graduate level course (CIVE 5690) will be required to review a
peer reviewed article and present it in class. The article will be a sustainability

engineering article.



The Umiversity of Toledo
Department of Civil Engineering
CIVE bility Engt ang and Science
3 Credits, Offered n Spring Semesters

Professor: Dr Defne Apul, NI3030, Defne Apul@utoledo edu (419) 530 8132
Meeting tumes: M, W 3 30-4 45pm (Subject to change based on student schedules) Palmer Hall 3060

Office hours: M, W 12 15-1 30pm. These are the imes you are guaranteed to find me m my office You are also
welcome stop by any other tume, setup a ime to meet or contact me by email

Resources Handouts from me, the temet, Google-Alert, Google-Scholar, Web of Science or other
engineening online databases

Course Audience College of engineering or department of i science stud din bility
Students from other departments or working professionals are also more than welcome to take this
class Please contact Dr Apul

Course format: This course 15 developed based on Fink’s taxonomy of sigmificant learning (Fink, 2003) As
discussed i Fink’s book 1 believe that good courses are courses that
- challenge students to sigmificant linds of learming
- use active forms of learning
- have teachers who care — about the subject, their students and about teaching and
leaming,
- have teachers who mteract well with students
- havea good system of feedbach ,assessment, and grading

Based on this philosophy, my goal for the format of this class 1s to minumize lecture time and
manimize active leamming 1n this course Course will involve one semester long team project. We
wll use the class ime to discuss assignments and the project Course mvolves extensive readmng,
extensive team work, and some quanfitattve assignments

A Taxonomy of Higher Level Learnng
Type of Key Component of Learning Special Value
Signifi Involved
Leamning how Learmung Provides capability for long-t of
o learn learning.
Motivation Canng Provides the energy (short term or long term) for
leaming without this nothing significant
Human Self, Others Connecis one's self to oneself and to others,
D on gives human sipmificance to the learning
Integration Connecting Adds power by connecting different 1deas,
disciplnary perspectives_and/or reatms of life
Application Thinking Acting "Allows other learming to become useful
Foundation Knowing Provides necessary wnformation for other kinds
of learning
Fuk, L D (2003) Creating significant learning expenences An integrated approach to d

college courses San Francisco Jossey-Bass
Late assignments: 10 % will be deducted for every day the assignment 1S late

Acad h

: You are d to work together on homework so you can discuss the problems and leam
more than you would 1f you worked on your own While working with others, don t forget about academuc dishonesty
The 1dea 1s 1o leam together not copy from or let else do the thinking for you. You should read UT’s
policy on academic dishonesty available at hitp./Awww utoledo, edu/dV/students/dishonesty html

Course Objectives:

This course will improve vour foundational kmowledge on (understanding and remembening 1deas, mformation)
o life cycle assessment

e hfe cycle impact assessment
e ecological footprint analysis
*  water footprint analysis

e  carbon footprnt analysis

e climate action plan

«  sustanability reporting
e ecological design principles
. Hl
.

.

.

.

.

LEED, sustamable construction

Brommucry

natural step, bachcasting

energy savings

global warming potential / characterizatton factors

This course will improve your application skills such as,

e  Performing simple hife cycle assessment studies for a given process using EIOLCA software

e Eval gr " of prod

»  Conducting green house gas mventones and developing a cltmate action plan for an organization
e Cntcally g articles and web related to bility science and engineenng

e  Commumicating techmeal mformation (in wnting and orally)

e  Managing your time

e  Managing projects

.

Creative, cniical, and practical thinking and solutions

This course will improve your abthty to integrate and connect 1deas, people, realms of ife such as

¢ (e the eng I, social, and economuc factors that make engineering analysts, design
or solutions sustamable or not
e Developmng diverse and par hips towards a project

This course will teach vou about vourself and others (human dimension of learming), You will
«  Leam how sustamability relates to your own life and to your profession

o Leam how to effechvely contribute to project goals 1n a team effort

o Develop your own work ethic towards submutting deliverables on ime

e  Learn about how you communicate with others

e Learn about the stakeholders of your semester long project

This course wall teach you new feelings. values, mterests (canng dumension of learning), At the end of the class you
mght,

e Getmore d m vanous bility problems and the among them

*  Bemore mnterested m foll g up-to-date ad on ble sol and t

e Recogmze the un ble p within and around your life and profession and try to develop and
1 t ble sol to improve them

p
e Feel overwhelmed but fied to have

pleted 2 ful project

This course will gve you opportunities to be a better student and 2 self-directed learner by,
o Asking you to 1dentify the problem, determme what information 1s needed to solve 1t, and develop a strategy to
address the problem



Change class ime
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Assessment 1+ Indryidual
Responses to questions related to Mihelcic et al and Brundtland Report

Assessment 2: Indwvidual
You will need 5 resources for this assignment-
Resource 1 CIVE 4900 Spring 2010 students’ report on Scope 1 emisstons
Resource 2 CIVE 4900 Spring 2010 students’ report on Scope 2 emissions
Resource 3 CIVE 4900 Spring 2010 students’ report on Scope 3 emisstons
Resource 4 CIVE 4900 Spring 2010 students’ final presentation to UT President, UT
community and Toledo Commumty
You can access resources 1-4 by going to the following page
http /www eng, utoledo edu/crvil/newweb/sustainability/Sustamabibty Cumiculum html

Resource § Local government operations protocol for greenhouse gas inventory You can access resource
5 at hitp //www thechmateresistry org/downloads/2010/05/2010-05-06.LGO-1 1 pdf

Prepare a typed document that answers the following questions

‘What are scope 1 emussions? (copy/paste 1s ok)

‘What are scope 2 emusstons? (copy/paste 1s ok)

‘What are scope 3 emusstans? (copy/paste 1s ok)

What 15 a carbon footprint? What does 1t involve?

‘What are some typical, expected subheading of techmcal reports? In other words, what subheadings do you

think your report may involve at the end of the semester?

6  What are some strengths of the student reports (resources 1, 2, and 3)?

7  ‘What are some weaknesses of the student reports (1 e of resources 1, 2, and 3)?

8  What s included in the appendices of student reports {1 & of resources 1,2, and 3)?

9 Usmng resource 5, answer the following questtons

a  What are the different sources of emussions from local governments (e g facilities, vehicle fleet
etc )

b What sources are to be considered for emissions from facilities?

¢ Look at Table D1 on page 185 of Resource 5 What do you get out of this table? How can 1t be
useful for your project?

d  Lookat Table E1 on page 198 of Resource 5 What do these numbers mean?

e Look at Table G8 on page 211 of Resource 5 What do these numbers mean?

10 Wrnte down some questions that came to your mind as you browsed through all the resources Wnte down
what 1s unclear to you.

11 Our library 1s a member of the OhioLink system OhioLink has subscription to several databases that track
peer reviewed publications The database that I like 1s IST Web of Knowledge You can access this database
by gotng to  http //www ohiohnk.edu/resources cg1?by=subject > Click on Engineering <> When list of
databases come up, click on ISI Web of Knowledge Use this database to locate the Mihelcic et al (2003)
article

VB Wb =

a  How many times has this article been cited?

b Copy paste the list of references that cited this article Browse through the references that cited
Mihelcte et al (2003} In what kind of journals, reports etc were these other references published?

¢ Use Google scholar to determine how many times Mihelcic et al has been cited and by whom Do
your results from IST Web of Science and Google Scholar match?

Assessment 3:
Browse through the City of Toledo and Lucas County greenhouse gas mventory reports and presentation Prepare
and bring with you three questions on this work that can help with your understanding of your own project

Assessment 4+
Browse through the two reports posted on WEBCT Prepare your part of the discusston Each student will have 5
rminutes to lead the discussion If you have a ppt, email 1t to me 2hrs befare class I will upload 1t to the web

Cory Williams Intro to climate action plan (U Marne, p 4-6, U Washington, p 2-4)

Kimberly Coburn total emussions from U Maine (p6) and Washington (p22)

Justin Batt breakdown of emissions for U Matne (p7) and Washington (p22, 24)
Michael Sheehan projections of emussions for U Maimne (p9) and Washington (p 23)
Erin Davis campus energy supply (mainly from Washington)

James Marshall campus energy supply (manly from Washington)

Justin Snyder campus energy demand (manly from Washington) »
Ben Gniffis 1nformation technology (mamly from Washington)

Ashley Frey commuting (maimly from Washington)

Kerth Morgan professional travel (marnly from Washungton)

Jonathan Lidgard Looking beyond the mnventory (land use, food and composting RRR)
Travis Wenning Maine commuter survey (p23, Appendix E)

‘Wil Gharst Short term, mid term and long term strategies (U Maine, p 9-12)

Project Starter Links You Should Browse Through Before January 20"

hitp //www presidentschmatecommutment org/ (what UT president signed)
http.//www cleanarr-coolplanet org/toollat/ (you will download the campus carbon calculator from here)
hitp //www nwf org/Global-Warming/Campus-Solutions/About/Contact-Us aspx (contact mfo for Juliana who wall

mtroduce the excel sheet on the 20%)

Assessment S First deliverable for your project
Submit the mtroduction/problem statement, objectives section of your proposal In addition, lay out team member
roles and deadlines Present tentatrve table of contents for your anticipated final report.

Assessment 6 Second deliverable for your project
Subrmt the GHG mventory part of your report.



A t 7 EIOLCA assi ent
EIO-LCA problem.

A household 1s considenng purchasing a washing machune and has narrowed their choice to two alternatives In
addition tocst and other functional 1tems, they wish to assess the energy consumption and greenhouse gas emissions
over the lifetimes of the two alternatives

- Machme 1 1s a standard top-loading umt with a purchase cost of $500 This machine uses 40 gallons of water and
2 kilowatt-hours of electricity per load (assuming an electric water heater) The household would to roughly 8 loads
of laundry per week with this machine

- Machune 2 15 a front-loading unit. 1t costs $1,000, but 1t can wash double the amount of clothes per load, and each
load uses half the water and electricity

-Which machine should this household buy?

a) Estimate the total annual costs of water and electricity for each of the two machines Use these values along
wth the manufacturing costs to develop a purely cost-based comparison of the two machines over a 10-
year pertiod. Assume that electricity costs 8 cents/kWh and water 1s $2 per 1,000 gallons

b) Use the same cost values as inputs into EIO-LCA to estimate the relatrve energy consumption and
greenhouse gas emisston over therr life cycles Ignore the disposal phase Be sure to express the
comparnisons of the two machines in terms of use versus manufacturing effects

¢) Brefly discuss your results

Student solution worksheet
a. _Calculate the total annual costs of water and electricity
Machine 1

Machine 2

Cost ($)

‘Water consumption per load (gal)
Electricity consumption per load
(kWh)

Loads per week

Electrictty cost ($/kWh)

Water cost ($/gal)

Total annual cost of water
Machipe 1

Machine 2

Total annual cost of electricity
Machine 1
Machie 2

Total cost i a 10-year period
Machme 1
Machine 2
b  Assume lifetime of washing machines 1s 10 years and 1gnore the disposal phase

Manufactuning_
Goto EIO-LCA.net Choose “lighting, electronic components, batteries and other mdustry” Select “household
laundry equipment manufactuning” sector Put n $500 and $1,000 as producer prices

Water use

Industry muning and utilities

Sector water, sewage and other systems
Dollar amount

Electricity use

Industry muning and utilities

Sector Power generation and supply
Dollar amount
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Assessment 8: EEAST assignment
Use EEAST to analyze the economuc and environmental tmplications of using alternative sanitation technologies in
different types of buildings Vary building type (home, dormutory, educational butlding and office)

Home (6 flushes /person /day)

Dormutory (5 flushes /person /day)
Educational butlding (3 flushes /person /day)
Office (4 flushes /person /day)

Turn 1n a munu report that includes a cover page, objectives, methods, results and discussion, and conclustons
sections For purposes of this mini-study, we will skip the mtroduction, and abstract sections
In methods section 4escr1be the parameters you changed and therr values..
In results present graphs of cost, energy, and CO, payback periods Discuss all figures/tables presented Think
through which figures to present don’t copy paste all EEAST output to the report
This 1s a munt report, so keep 1t to the pont but tnclude all necessary wnformation.

Input Parameters:

e Precipitation Data — Toledo Ohio

*  Building Length — 200 ft

e  Bulding Width — 150 ft

*  Buwldmg Height - 24 ft

»  #of Stories-2

e # of toilets per floor- 10

» Irrigation area— 2000 sf

*» Bulding Type — Office (4 flushes/person/day)

e Occupancy — 150 ppl/day

+  Toilet type— Standard (1 6 gpf)

s Pressure Provided by City — 30 pst

* Discount Rate— 3%

e Loan required — Yes to all (use assumed loan data)

Assessment 9: Third deliverable for your proyect
Submit an improved report that also mcludes discussion on projections (?) and reduction plans

Assessment 10: Green product presentation

Green product assignment {out of 50 points)

You will team up with a friend for this assignment Asstgnment grading 1s based on your 1n class performance You
are more than welcome to share matenals (e g links, ppt, etc ) with the class ahead of ttme 1f you think 1t wall make
your presentation more effective

1. Select a “green’ product or technology and present 1t m class m 20 minutes
2. Things you should discuss
a. (10 ponts) L]
Introduce the product/technology and the functions/services it provides
Explain why you picked this product
Provide literature on the product (e g show 1ts website, handout 1ts specs, show articles related to
1t)
b (20 points)
Discuss what 1s green and what 1s not green about 1t
¢ (10 points)
Make a preliminary conclusion on whether you think the product 1s really green or not
d (10 pomts)
Answer questions from the audience

For part a, do your homework and know your product well Use google, google scholar, google news and other
mformation finding techmques to fill 1n your knowledge gaps
For part b, present multiple perspectives
- do a prelimmary life cycle assessment to estimate energy use and ermissions from
throughout product lifecycle
- compare ‘sustainable product’ to *conventional alternative’
- constder economic, environmental, and soctal implications of the product
- consider waste assoctated with different life cycle phases
- constder whether 1t promotes sustainable Iifestyles
- consider if 1t requires too much expertise or high tech materials
- consider 1f it requires a lot of water, land, matenals, energy, and other resources
throughout 1ts Iifecycle
- consider other ponts
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Assessment 11 Energy and Climate Change Assignment by Dr. Knmar
Problem 1

A student living near The University of Toledo provided the following data on electricity consumption for his 2
bedroom apartment The size of the umit 1s 1100 sg f.

Month Electric Consumption
(KWEH)

Jan 639

Feb 971
March 910
April 426 7
May 343

June 295

July 275

Aug, 283

Sept 258

Oct 269

Nov 252

Dec 277

The apartment was serviced by Toledo Edison Company 1 2009 The apartment has a refrigerator, a furnace, an arr
conditioner, and a water heater All the appliances are run by electricity

You are required to examune and plot the above data. Draw general conclusions about the electric consumption
through out the year about this apartment. State your assumptions for missing information

The student would like to reduce the energy consumption Any help
Problem 2

The following information was obtatned for a 5000 sq £. house located 1 Toledo, OH during 2009 The house 1s
heated by a gas furnace and a heat pump The cooling 1s done by the heat pump

Month Electric Consumption Gas Consumption ( ccf)
(KWH)

Jan 1362 224
Feb 1184 228
March 1210 203
Apnl 1252 186
May 1283 57
June 1145 19
Tuly 2165 26
Aug 3020 52
Sept 3293 38
Oct 1575 18
Nov 1200 102
Dec 1386 200

The house has the following electric apphances

1 Two refrigerators
2 Dish washer

3 Stove

4  Washer/Dryer

11

There 1s an outdoor swamming pool on the property and the homeowner had a large party 1n late August

Examine the above mformation and provide general comments on heating and cooling of the house Support your
comments using quantitative data.

Problem 3

You are required to estimate your personal carbon footprint by considering the use of electricity tn your apartment,
4#natural gas for heating, gasoline for transportation, and any other sources You are asked to answer the following

questions

a. Calculate the yearly cost of purchasing carbon offsets from three services that are available on the internet.

b Develop a plan to reduce your carbon foot print by a third

¢ Discuss the lunitations of the above two approaches to reduce your carbon footprint

d Suggest changes to the worksheet you have used, for a realistic calculation of the personal carbon footprint

Problem 4

Calculate the amount of CO2 produced by all the students studying at different Ohio universities in 2008 Assume

that the CO2 production in the year 1900 was approximately 10% of the amount you calculated today Estimate the

change in surface temperature in Ohio due to the increase 1n number of students at Ohio umversities

Carbon Footprint Calculators on the Internet

American Forests http //www americanforests org/resources/ccc/
Be Green http //www begreennow com/

Bonneville Environmental Foundation (BEF)
hitps //www greentagsusa.org/GreenTags/calculator_intro cfm

CarbonCounter org http /www carboncounter org/
Chuck Wright http //www chuck-wright com/calculators/carbon html

Clear Water http //www clearwater org/carbon html
The Conservation Fund http //www conservationfund org/gozero

EPA http //www epa.gov/chmatechange/emusstons/
ind_calculator html

SafeClimate http //www safeclimate net/calculator/
TerraPass http //www terrapass com
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Worksheet for Carbon Footprint

Note: This sheet is a revised version of a sheet taken from the internet. Please check.

A. Transportation
o miles = average number of miles driven i a month
mpg = miles per gallon for your car (fuel efficiency)
gal = average gallons of gas consumed 1n a month
Ibs CO2 =average pounds of carbon dioxide produced in a month
Ibs C = average pounds of carbon produced m a month

nules 1941bs CO2 121bsC
= gl ——— IbsCO2 ¢ ~——— =
mles/gal 1gal 441bs CO2

L

B. Residential Electncity
o kwh =Ikilowatt hours consumed 1n one month
e assumes electricity 1s produced by a coal fired power plant

2095 [bs CO2 2hsC
KWH = = IbsCO2 *» ———
1KWH 441bs CO2

(Note Use appropnate factor 1f you are shanng the apartment)

i

bC

C. Residential Natural Gas
+ therm = 100 cubic feet of natural gas

117 bs CO2 121bsC
thcrms Ve——— = Ibs cor ¥ ——= ]b> c
1KWH 44165 CO2
(Note Use appropnate factor 1f you are sharing the apartment)

D. Other activities, if any
Ibs CO2 * 12 Ibs C/ 44 1bs CO2 = Ibs C
Actimities:

E. Total Personal Carbon Footprint per Month
e sum A, B, C, and D 1n terms of Ibs and tons

Tbs CO2 * 1/2000 1bs per ton = tons CO2
Ibs C * 1/2000 Ibs per ton = tons C
F. Total Personal Carbon Footprint per Year
tons CO2 * 12 = tons CO2/year

tons C* 12= tons Clyear

s C
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Assessment 12: Practice presentation
You will present the final project but 1t will be a practice presentation

Assessment 13: Final presentation
Final presentation to stakeholders

Assessment 14 Final report
Submut final report and copy of Dr Apul’s comments from mock grading

Assessment 15: Online Project log

Keeping Wik: page upto date will guarantee full points
L]

Assessment 16 Peer evaluations

All students must submit peer grade I reserve the night to lower your letter grade «f you don’t submit the
final peer evaluation
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