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€ Audit only " No Grade
' No Grade

12. Prerequisites (must be taken before): g, [ o I b. [ = | c. I % i
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Course to be removed from inventory Final Term to be offered  (YYYYT. i.e. use 20064 for Fall'06 )
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i

| |

“ - I
! |
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14. Catalog description® (30 words Maximum)

This course dischuses the life cycle concept for engineered systems. Course content includes the greenhouse gas protocol, life cycle -
assessment methodology, life cycle impact assessment, and matrix calculations for life cycle analysis. v

15. Attach an electronic copy of a complete outline of the major topics covered.

Syllabus: N I Browse...
Additional Attachment 1: I Browse... I
Additional Attachment 2: I Browse... I
16. Where does this course fit in the University/College/Department curriculum? (Be specific by course level, if applicable). Indicate prospective
demand.
This course will be offered for any graduate student. ;I

pod
17. If the proposed course is similar to another course in the College or University, please describe the difference and provide a rationale for the

duplication. (If this course duplicates material covered in another course within your department or college or in another college, attach a letter of
endorsement from that area's dean and department chairperson indicating their support. Clarify the manner in which this course will differ).

NA =

2
18. If the course is intended to meet a University Undergraduate Core requirement, complete the following and submit a course syllabus using the

template:

Please explain how this course fulfills the general education guidelines. (Guidelines are available in Faculny Senate Website)

=
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Explanation of Extra Work that Students Taking CIVE 8670 will do compared
to students signed up for CIVE 6670

PhD students taking the CIVE 8670 level course will be required to complete all
work that MS students would be doing in the CIVE 6670 course. In addition, PhD
students will be asked to complete an additional assignment that they would then
present to class in a half hour lecture or activity. The nature and details of the
assignment will be mutually agreed upon between the instructor and the student.



Detalled Syllabus for CIVE 6670/8670 Life Cycle Engineering
Facilitator, Dr. Defne Apul, The University of Toledo, Department of Civit Engineering

“Table of Contents of This Syllabus

1. Typical components of a syllabus and Fink’s taxonomy of significant leaming (pages 2 and 3)

2. Tentative schedule. Use this to ive schedule to plan your time (page 4)

3. First meeting's activities (page 5)

4. Assessments (pages 6-14). Theso are deliverables that you will be graded on. You need to submit the
assessments by the dus date to be evaluated out of full points. Assessments are deliverables. You NEED to do
this work.

S. " Preps (page 15). This is work you should do but you will receive no grade for your work. However, if you
don’t do the work, you may not follow the conversation or may not be able to answer in-class questions.
Doing the prep will bo very helpful for your leaming and for your ultimate project report. If you canniot do all
the prep, you con use these references in the future os you further advance your life cycle engineering skills
beyond this course.

‘This course has no exam. Grading scheme is based on assessments summarized on page 4. While this course has no
cxam, it will require much time and you will nesd to snbrml many mmmems and do many preps 1o be able to suceeed
in class. Plan accordingly. About 9 hrs perweel. is required to be ful in this class. Note that this
course involves a real-life semester long project (page 9).

‘The University of Toledo
Department of Civil Engineering
CIVE 6670/8670 Life Cycle Englineering
3 Credits, Offered In Fall Semesters

Professor: Dr. Define Apul, N13030, Defne. Apul@utoledo.edu, (419) 530 8132

Meeling times:  First meeting will be on August 22, 2011, M, 5:30-8:00pm, Palmer Hall 3050, Afler this first
mecling, the reguler class meeting time will be changed to another time based on availsbility of
students,

Textbook: _ There is no single textbook for this course. I will share handouts and resources with you for each
topic we discuss.

Course format:  This course is developed based on Fink’s taxonomy of significant leaming (Fink, 2003), As
discussed in Fink's book I beieve that good courses are courses that...
- challenge students to significant kinds of leaming
= use active forms of leaming
= have teachers who care - about the subject, their students, and about teaching and
leaming
- have teachers who interact well with students
- have agood system of feedback ,assessment, and grading.

Fink's ideas on six critical aspects of leaming are summarized in the toble below. To achieve these
Ieamlna aspecls, students in the class will be reading ond discussing literature, working on some

2 long pm)ea The project for this semester is the
dcvclopmem of life cycle based design guidelines for hmesnng
A Taxoncmy of Higher Level Learning
Typeof Key Component of Learning Special Value
Significance Involved
Leaming how Leaming Provides capability for long-term continuation of
to leamn leamnin
Motivation Caring Provides the energy (short term or long term) for
leaming; without this, nothing is significant
Human Self, Others Connects one's self to oneself and 1o others;
Dimension gives human significance to the leaming.
Integration Connecting Adds power by connecting different ideas,
disciplinary perspeclives, and/or realms of life.
Application Thinking, Acting Allows other leaming to become useful.
Foundation Knowing Provides necessary information for other kinds
of leaming.

Fink, L. D. (2003). Creating significant |
college courses. San Francisco:Josscy-Bass.

ing experi Ani 1 h 1o desi

& PP

Late assignments: 10 % will bo deducted for every day the assignment is late. Assignments should be submitted
before closs starts.

Academic Dish y: You are d to work together on h 7k 50 you can discuss the problems and leam
more than you would if you worked on youfown. White workms with others, don'l forset about academic dishonesty.
The idea is to leam together not copy from orlet clso do the thinking for you. You should read UT’s
policy on academic dishonesty available at: hiloi/fwwwv.utoledo, edw/dVstudents/dishonesty bt
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Planned Schedule (Tentative: might change depending on student interest and class progress)
Date Discussion topic In Class Activity Assessment and Prep Due That Day Points
Week 1, August 22 Intro to sustainability Go over syllabi, student introductions, presentation by Dr. Apul,
IPAT egn
Week 2, August 29 Intro to sustainability Discussion of assessment 1, Dr. Apul p on GHG i A t 1: Mihelcic, Brundiland, Bill Gates 20
including methods and UT. Toledo. and Lucas County results
premberS T FTabordxy —nio class oc | S N S S e T BB ol Dol ks A SaiE A e P TN S VI Ak [

]

reviewed literature

semester,

Week 4, September | Greenhouse gas | Discussion of GHG reports of UT, City of Toledo and Lucas | Assessment 2: GHG questions 20

12 inventory methods County, project time

Week 5, September | Introduction to LCA * | Intro to LCA presentation by Dr. Apul, hands on EIOLCA exercise Assessment 3: Carbon calculator 20

19 Prep 1: Browse through LCA links

Week 6, Septemb Appli of LCAto | Di ion of EEAST model, Anand and Apul papers Prep 2: Browse through Anand and Apul papers and 0

26 sanitation problems EEAST model

Week 7, October 3 Emission calculations | EEAST model, solid waste, wastewater, water treatment calculations | Assessment 4: Project first progress report (peer graded) 20
for environmental | for Toledo, Assessment 7 by student 1 Prep 3: Read through solid waste, wastewater calculations
services

Week 8, October 10 Computational Refined inventory problem, Assessment 7 by student 2 Assessment 5: EIOLCA HW 20
structure of LCA Prep 4: Read Chapter 2 of Computational Structure of LCA

[EER] Oeimbar 17 2] Fall break = o el | BRI S e B B

Week 10, October 24 | Computational Inventory problem and its solution, Assessment 7 by students 3 and | Assessment 6: EEAST assignment 20

structure of LCA 4 Prep 5: Read Chapter 3 and 5 of Computational Structure of
LCA :

Week 11, October 31 | Process based LCA | GABIin class exercise, Assessment 7 by students 5 and 6
software

Week 12, November | Green product or peer [ Assessment 7 by students 7 and 8 Assessment 8: Project second progress report (peer graded) | 10

7 reviewed literature

Week 13, November | Urban sustainability, | ?7?Visit UEI, Katie Rousseau’s visit??? Prep 6: Browse through urban sustainability and food LCA

14 municipal codes links

Week 14, November | Student selected topics | Choose from: water sustainability, WE LEED credits, GRI, | Prep 7: To be determined based on topic

21 sustainability reporting, ecological, water footprints, Biomimicry

Week 15, November | Student selected topics | and ecological design principles, technical writing skills

28

Week 16, December | Project presentation Final presentation, A 9: Final p (peer graded) 20

5

Finals Week, | Project report | Email Dr. Apul your final report by 7:00pm on December 14 Assessment 10: Final report (peer graded) 30

December 14 submission

Varying times Green products or peer | Students will present Assessment 7 in different times throughout the | Assessment 7: Green product or peer reviewed paper 20

Total available pts | 200 |




First Meeting's Activities
1. Change class time.
2. Goover syllabus and intro to life cycle engincering ppt by Dr. Apul.
3. Student introductions and expectations from this class, Write on a piece of paper:
your name and something ebout yoursel,
why you are in this class,
what do you expect to get out from this class
where you want to bo headed with your career,
what methods work best for YOU when you are leaming something (e.g. reading, listening, doing, projects,
work by yourself, watching something, intemet etc...)
soms productivity tip you practice
4. Dr. Apul hands out following docungents:
a  Mihelcic et ol., 2003 Sustainability science and engineering: the emergence of a new metadiscipline,
Envi | Science and Technology, 37(23), 5314-5324
b.  World Commission on Envi and Develop 1987 Our Common Future, Brundiland report

papFp

Homework for next class
For the following questions, read the relsvant material, then type and bring your answers to class:
From Mihelcic et al. and the Brundtland report:

¢ What is the most commonly cited definition of sustainability? Where in Brundtland report is this definition
written?
How does Mihelcic ¢t 2] 2003 define sustainable engineering?
What s a peer rovicwed erticlo and how is it different than a report or other articles?
‘What do you think might be the significance of Mihelcic et al., 20037
‘What do you think might be the significance of the Brundiland report?
Mihelcic et 2! mentions a too! called EIOLCA. Browse through wavw,ciolcanet. Write two questions that
coms to your mind related to EIOLCA.

EL YRS

From news articles on Bill Gates and his goa! of reinventing the toilet:
hitp://mashable.com/2011/07/19/ill-gates-reinvent-toilet/
tl il 0.8599.2082"

lime, comvtime/world JA} 22

i.  Why does Bill Gates want to reinvent the toilet?
J. How, if ot all, is rainwater harvesting related to the news articles you read?

Assessments

Assessment 1 (Individual)

Responses to questions related to Mihelcic et o, Brundiland Report, and Bill Gates asticles (see Ppags 4 for what you need to
submit for Assessment 1).

Assessment 2 (Individual)

You will need 10 resources for this assignment:
Resource 1: CIVE 4900 Spring 2011 students’ repost on Climate Action Plan for UT
Resource 2: CIVE 4900 Spring 2011 students® presentation on Climate Action Plan for UT
Resource 3: CIVE 6900/8900 Fall 2011 students’ report on GHG inveatory of City of Toledo
Resource 4: CIVE 6900/8960 Fall 2011 students’ report cn GHG inventory of Lucas County
Resource 5:CIVE 6900/8900 Fall 2011 students’ presentation on Toledo and Lucas County GHG emissipns -
‘You can access resources 1-5 by going to the fo!lmving page:

ciyjl/powived, Itanadl

Resource 7: GHG Protocol website and its standards section
hitp:/Avww.ghgprotoeol.org

http://www. ehgprotocol.org/stendands

Resource 8: Presidents Climate Commitment
. ; " .

R 9: University GHG Reporting System
hu:/fes.ncupce org/

Resource 10
ol Jeansir-coolp! fogliiy
Prepare a typed d that the foll

1. Whatare scope 1 emissions? (copy/paste is ok)

2. What are scope 2 emissions? (copy/paste is ok)

‘What are scope 3 emissions? (copy/paste is ok)

‘What is a carbon footprint? What does it involve?

Each report has slightly different headings. Make a preliminary outline for the report YOU will be submitting at the end

of this semester and submit this outlina,

Write two questions about YOUR project for this semester,

What are some sirengths and weaknesses of the students’ reports?

‘What are somo hs and weal of the students® p i

Using resource 6, answer the following questions:
a. Look at Teble D1 on page 185 of Resource 5. What do you get out of this table? Spend a little more times on

sections of the table on solid waste and wastewater calculations as we might use these later on in class.
b.  Lookat Table E1 on page 198 of Resource S5, What do these numbers mean?
c.  Look at Table G8 on page 211 of Resourca 5. What do these numbers mean? What number would you use
for emission calculations for Toledo area?

10. Write down 2t least 2 questions that came to your mind as you browsed through 2!l the resources. Write down what is
unclear to you,

1. Our library is & member of the OhioLink system. OhloLink has subscription to severa! databases that track peer

iewed publications. The database that I like is ISI Web of Knowledge. You can access this datebase by going to:

hip:/fwww.ohiolink.edwresources.cgi?by=subjéct -» Click on Engineering > When list of databases come up, click
on ISI Web of Knowledge. Usc this database 1o lacato the Mihelcic ¢ a! (2003) article.

nwaw

V™ N

2. 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 Mihelcic ot ol
(2003). In what kind of joumals, reports ctc. were thesa other references published?

¢ Use Google scholar to determine how many times Mihelcic et 2! has been cited and by whom. Do your
results from ISI Web of Science and Google Scholar match?



Browse through resource 7. Describe in a few what infc ion is

purposes might this resources be useful 10 you in you career?

. Browse through resource 8, What is this webpage about? (copy/paste is OK)
. Browse through resource 9, What is this webpage about? (copy/paste is OK)
. Browse through resource 10. What is this webpage about? (copy/paste is OK)

ilable from 7. For what Assessment 3 (Individual)
Personal Carbon Footprint Assignment
Calculate your carbon footprint and provide the answers to following questions.

P

oo

L] f
g

Provide the results to your carbon footprint that shows the breakdown of emissions from different activities,

‘Why did you pick this calculator? What are its benefits compared to other calculators?

‘What are some of the major limitations and uncertainties associated with the carbon footprint that you just calculated
for yourse!f? Discuss limitations and uncertainties separately. Consider what should ideally be included in your
omissions.

Calculnte the yearly cost of purchasing carbon offsets from three services that are available on the intemet,

Develop a plan to reduce your carbon footprint and show the plan including how much reductions it will help you
achieve. Soms calculators do this for you. You can present their results.

On average, what is the carbon footprint of a US resideny?

On average, what is the carbon footprint of a world resident?

Here are some resources for your use:

American MMJMWM

Austin’s ealculamr http:/www.ci,austin, tx, us/acpp/co?_footprinthtm

Chuck Wright http:/) chuck-wright. com/calculators/carbon.htm!

‘The Conservation Fund http:/fwww. wnscrvnnonﬁmd.orygom

G in: hitp:fivwww.g gr pany fcart Jeul
USEPA hitp:/fwww.epa.gov/eli henge/emissions/ind m!wlaxor.hun!

Nature Conservancy: nliving/catboneateuls

http D vi
SafeClimate hztpllwww nfeclmmanet/calmlmor/
TerraPass http://www.terrapass.com

") ompansono 21 et} 4
Padgcn cl nl. (2007) A yparison of carbon calcul Envi | Impact A Reivew, 28, 106-115,
Available for download from:
hitp://wwiw.elsevier.com/authored_subject_sections/P09/misc/EIAR_28.pdf



Assessment 4 (Group)
First Progress Report for Your Project

This semester you will work on developing design guidelines for rai harvesting systems. Rainwater harvesting is
not a new technology but it is not widely used. Depending on the building type, location, and other site specific
paramieters, it may or may not make sense to use rminwater harvesting. You will use life cycle cost, energy, GHG
emissions, available natural resources (c.g. water) and ecological design principles as your criteria to develop design
guidelines for rainwater harvesting. You will relate your findings to the LEED building rating system. You can develop
the guidelines for the US or for Toledo, We'll discuss this decision in class.

1. City of Toledo, City Council Member Stcve Steel
lmp:/lwww.titoledo.oh.ml‘l'oledoCilyComdllCityCouncilMunbe:sllabidﬂWlDex‘axﬂmpx
We will meet with Steve Steel at UEL hitp:/fwww ueiloledo.com/

Steve is especially i 1 in changing/improving the city municipal code

2.Toledo-Lucas Sustainability Commission Chair, Jeff Grabarkiewicz
hitp:/fwww.lucascountygreen.com/

3.American Rivers Healthy Waters Campaign, Katie Rousseau (Swarts)
hitp://www.raingardeninitiative. org/contactus. html

Some nationn! organizations are interested in your works
1. ARCSA: American Rai Catch Sy . Bob Bou!
http:ivvwaw,
You should read Mr. Boulware's rai design guidelines d Email me for a copy if I forget to
post it on BB.

2. USGBC LEED rating system
Research to Practice P:

hitp:/fwww.centerforgreenschools.ore/r202. aspx and
Call f

: hitp:/ cen|
vy centerforgeeenschools.orp/Libraries/Docy

tysi tool f .
EEAST model: hitp; wiki
Other life cycle costing and analysis methods/tools,

What to submit for the firsi deliverable:
Cover page

Tentative table of contents (i.e. your ouiline) for your anticipated final report

The introduction/probl section of your report. Ons to thres p

The objectives scction of your proposal. This section should start with: “the goal of this study wasto ..."
Your oulline should include a section on Toledo municipal code. Wrile 2 preliminary version of this section
on whether the code regarding rainwates harvesting should change and if yes in what way. You can access
the Toledo municipal cods by going here:
1y A

N

waw

CityCouncil/tabid/2 uit.ns
. In addition, lay out team member roles and deadlines. Include this s an attachment.
Send a confidentia! email to Dr. Apul on your peer grades using the peer grading excel spreadshest. This
email ig sent to Dr. Apul only, not to your team members.

~o

Assessment 5 (Individual)
EIOLCA assignment

Al hold is dering purchasing a washing machine and has d their choice to two altematives, In
addition tocst znd other functional items, they wish 10 assess the energy consumption and greenhouse ges emissions
aver the lifetimes of the two altematives:

- Machine 1 is a standard top-loading unit 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 houschold would to roughly 8 loads of
laundry per week with this machine.

- Machine 2 is a front-loading unit: it costs $1,000, but it can wash double the amount of clothes per load, end cach 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
with the manufacturing costs to develop a purely cost-based comparison of the two machines over a 10-year
period. Assumo that electricity costs 8 cents/kWh and water Is $2 per 1,000 gallons.

b)  Use the same cost values os inputs into EIQ-LCA to estimate the relative energy consumption and
greenhouse gas emission over their life cycles. Ignore the disposal phase. Be sure to express the comparisons
of the two machines in terms of use versus manufecturing effects.

¢) Briefly discuss your results.

Student solution worksheet:
o Calculate the total annual costs of water and electrici

Machine 1 Machine 2

Cost (5)

Water consumption per load (gal)

Electricity consumption per load
(kWh)

Loads per week

Electricity cost ($/kWh)

Water cost ($/gal)

Total annual cost of water:
Machine 1:
Machine 2:

Total annual cost of electricity:
Maching 1:
Machine 2:

Total cost in a 10-year period:
Machine 1:
Machine 2:
b, Assumelifetime of washing machines is 10 years and ignore tho dispesal phase.

ufacturing;
Goto EIO-LCA.net. Chooss “lighting, e} i p batteries and other industry”, Select “houschold
laundry equipment manufacturing” sector. Put in $500 and $1,000 es producer prices.

Water use:

Industry: mining and utilities

Sector: water, sewage end other systems-
Dollar amount:

Electricity use;

Industry: mining and utilities
Sector. Power generation and supply
Dollar amount;
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Assessment 6 (Individual)
EEAST assignment (More details might or might not follow)
Use EEAST (o analyze the economic and environmental implicaﬁons nfusing altemnative sanitation technologies in

different types of buildings. Vary bm!dmg type (homs, d Y, ] building and office).
Homs (6 flushes /person /day)
Dormitory (5 flushes /person /day)
Educational building (3 flushes /person /day)
Office (4 flushes /person /day)
Tum in a mini report that includes o cover page, obj hods, results and di ion, and Jusi
For purposes of this mmi-:ludy. we will skip the m:mduction, and abstract sections.
In methods section d the you ch d and their values,

In results present graphs of eosl. energy, and COz paybu:l: periods. Discuss all figures/tables presented. Think through

which figures to present don't copy paste all EEAST output to the report.

This is a mini report, so keep it 10 the point but include all necessary information.
Input Parameters:
*  Precipitation Data - Toledo Ohio

Building Length - 200 ft

Building Width - 150 ft

Building Helght - 24 ft

# of Storfes -2

# of toilets per floor - 10

Irrigation aren— 2000 sf

Building Type— Office (4 flushes/person/day)

Oceupancy - 150 ppl/day

Toilet type - Stendard (1.6 gpf)

Pressure Provided by City — 30 psi

Discount Rate - 3%

Loan required — Yes to ali (use assumed loan data)

12



Assessment 7 (Individual)

Green product or peer reviewed paper presentation

You have two options for this assignment. You will cither anelyze a green product or you will review a jouma! article,
Both are described below. You need to pick only ono of the two. For cither one of the assignments, you should share
relevant materials with the class of least a day chead of time to give class sometime to think and leam about your topic
before coming into class.

Option 1: Green product assignment (out of 50 polnts)
Assignment grading is based on your in class performance. You should share materials (o.g. links, ppY, etc.) with thio
class ahead of time to give students some headsup

1. Select a *green’ product or technology and present it in class in 20 minutes. In analyzing whether the product
is ‘green’ or not, it usually makes sense to compare the product to its altemative. If someone has ready
analyzed the product/iechnology you have in mind using LCA, you are welcome to present their findings.

2. Things you should discuss:

a (10 points) )
Introduce the product/technology and the functions/services it provides
Explain why you picked this product
Provide literature on the product (e.g. show its website, handout its specs, show articles related to
it)
b. (20 péints)
Discuss what is green and what is not green about it
(10 points)
Make a preliminary conclusion on whether you think the product is really green or not.
d. (10 points)
Answer questions from the audience

For part a, do your homework and know your product well. Use google, google scholar, google news and other
information finding techniques to £l in your knowledge gaps.

For part b, present multiple perspectives;
- doa preliminary life cycle assessment to estimate energy use and emissions
from throughout product lifecycle
compare ‘sustainable product’ to ‘conventional altemative’
consider economic, environmental, and social implications of the product
consider wasté associated with different life cycle phases
consider whether it promotes sustainable lifestyles
ider if it requires 100 much expertise or high tech materials
consider if it requires a lot of water, land, materials, cnergy, and other resources
throughout its lifecycle
- consider other points...

Option 2: Peer reviewed paper presentation
Choose from the following list or choose an article of your interest that Dr. Apul has approved for you to preseat:

1. Hanandch and Zein (2011) Are the aims of increasing the share of green el
GHG emissions olways compatible? Renawable Energy, 3031-3036,

2, Kim, M.H. and Kim, J.W. (2010) Comparison through a LCA evaluati lysis of food waste disposal
options from the pesspective of global ing and recovery, Science of the Totel Envi
408(19), 39984006

3. Colon et al. (2010) Environmenta! assessment of food composting, Resources Conservation and Recycling,
54(11), 893-904,

4, Any of the good papers on reinwater or wastewater LCA

and reduci

B &

Suggestions for how to critically review the paper:
1. Read the title and the abstract
2. Lookat the figures and tables
3. Look to see who the authors aro, whero was the research donoe? In which joumal was it published?
4. Read the conclusions

5. Go back and read the entire paper or certain sections of the paper. Repeat this step a few times until you feel
comfortable with the article,

6. For your own work (not for this essignment), if you are locking for any specific information for your
literatura review (e.g. 8 method or a particular measurement) you prabably don’t need to read the entire
paper, just read the relevant pasts. For this assignment, you do need to read the entire paper and come to class
well prepared to present it

Grading Schierne:

Paper background (title, authors, info on joumnal, etc.) (S points)

Introduction and objectives (5 points)

Methods (5 points) >

Results and Discussion (10 points)

Summary and Conclusions (S points)

Ability to understand and present the valus of the paper as well as its strengths and weaknesses (10)
Ability to answer questions from the audience (10 points)



Here are some examples of questions you might want to discuss. Pick a few or generaie your own.

i. Whatis the scientific value of the paper?
ii. Whatis the overall messago of the paper?
iil. What are the specific questions asked in this paper? Did the paper answer the questions
thoroughly? What parts of the questions remain unanswered?
iv. Do youthink the work was well done? Do you think the work was worth publishing?
v.  What is now about this work? Do you think tho work is important? If yes, why?
vi. Who would caro about this info? What are the implications of this work?
vil. What is the most important idea/finding of the paper? (Ideally, every paper should have
ono clear idea, instead of severa! diffuse messages with no clear outcome.)
viil. Is the work original and valid?
N Originality means new experi  datn, new interpretations of existing datn, or
‘ new theoretical enalysis of environinental data.
ix  Did the authors discuss their data and support the evidence based on prior publications?
x. How would you rate the originality, technical quality, clarity of presentation, and
importance to field? (excellent, good, fair, poor)
xi. What other info would you have liked the suthors to present in this paper?
xii. s there sufficient information to possibly reproduce the results p d in the paper?
xiii. What are the strengths and weaknesses of the paper?

Technical Writ
xiv. Is tho writing clear, concise, and relovant? Is the message clear?
xv. Are various sections of the paper well written?

1. Abstroct? Intro? Methods? Results? Discussion?
xvi. Do you think the figures and tables were worth including?

Methods
xvii. Ifitis o modeling paper, what are the input parameters, relevant equations, what do they
mean?
xviii. What analytical instruments did they use to measure environmental data?
xix. [s there sufficient QA/QC?
xx.  What materials did they work with?
xx, What exzctly did they measure?

xxii. Do you believe in their data?
wdii. Did the suthors present raw data or p d data with ingfu! intery
xxiv. Did the suthors appropriately cite prior work?

xxv. What does figure/table xxx mean?

xxvi. Any other questions specific to the paper you picked

E1CTC RIS i SHONIG DAY /Y )}l UK 8 DA
What aro the components of the paper? Intro, experimental etc...
What type of information is given in (ha introducti thods, results/di ion sections?
‘What kind of sentence structures were used? What tense, passive or active voice?

How did the authors cite other published papers?

Do you think the paper flows well?

Are the paragrophs well structured?

1
‘What computer model did they use?
Ate data sources well documented and appropriate?
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Assessment 8 (Group)
Second Progress Report for Your Project
1. Submit en improved report that is close to the fina! version. We'll discuss in calss details on what to include.
2. Submit the peer grading excel spreadshest with your peer grades filled out. This should be a confidential
cmail atachment sent to Dr. Apul only, not to your team members.

Assessment 9 (Group)
Final presentation
Final presentation to stakeholders,

Assessment 10 (Group)

Final report

Submit final report and topy of Dr. Apul's comments from mock grading. Dr. Apur will be MORE THAN HAPPY to
mock grade your final report before you submit it for final grading.



Preps
Prep 1:

Browse through theso resources:
1

2

OENAns W

Prep2:

Prep 5:
L

Prep 6:

hup:iresilience.eng.ohio-state. edu/eca-lca/
Do a search on web of | knowledge using the keywaords “Jife cycle asmme‘\t". ‘What do you see?

Read this article:

Anznd, C. and Apul D.S. (2010) Cost, Energy, and CO2 Emissions Analysis of Standard, High Efficiency,
Rainwater Flushed, and Composting Tailets, Journal of Environmental Management, 92, 419-4282,

Bmswe throngh lhc EEAS]‘ model web paao mdndlng the EEAST mode! and its description:

re/downloads/20]0/05/2010-05-06

Bro\vsc lhrough l.hxs websue: htrpdlwww lheclma!ercalstry org/

Rnd chapter 2 of Computationa! Structure ot‘ LCA. Email Dr. Apul |f you don'( have access to this dlaptcr
Browse through this website: httpy 5 7 ! Y

Read chapters 3 and 5 of Computational Structure of LCA. Email Dr. Apul if you don't have access to theses
chapters.

Browse through the following websites:
1.

2,
3.

4.
5,

Urban Environmental Institute of Toledo: hun:dfwwi.ueitoledo.cony

City of Toledo Council: wﬂmﬁmmmmmmmm
Nitrogen  footprint. obout why this is relevant: htip/fn-printorp/sitesin-
mmmmmm

CHEFS model:

Browse through tha following article;
Munoz et al. (2010) Life cycle assessment of the average Spanish diet including human excretion,
Int. J. of LCA, 15:794-805

Prep 7: To ba determined based on topic
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