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to Succeed

University of
Detroit Mercy’s
College of
Engineering
& Science
offers flexible Professional and Graduate
programs that prepare engineers to
become industry leaders and executives.
Our programs blend theory and practice
to prepare engineers for both Fortune
500 and midsize companies.
Working professionals can obtain a
respected, high-quality education that
is conveniently offered and within your
company’s tuition reimbursement plan.
Advance your career with one of our
Professional and Graduate programs
including:

Graduate certificate programs
• Advanced Electrical Vehicles (AEV)
• Six Sigma Certification
• Systems Engineering (SE)

Master’s programs
•
•
•
•
•
•
•
•

Major in Chemistry
Civil Engineering
Electrical & Computer Engineering
Environmental Engineering
Mechanical Engineering
Product Development
Software Engineering
Technical Management

Automation Alley members
receive a 50% discount on
graduate tuition.

College of Engineering & Science
4001 W. McNichols Road
Detroit, MI 48221-3038
esgradprograms@udmercy.edu
800-635-5020
udmercy.edu/esd
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This issue of TechCentury focuses
on ESD’s 2017 Construction and Design
Awards. These awards, now in their 43rd
year, recognize the best of the best in
architecture, construction design and
implementation and also workplace
safety. The focus of the reviewers is on
sustainability and energy efficiency
while examining how the contractors,
designers and owners put together
creative and innovative projects that
inspire and impress.
The issue also features our second
installment on the NAE Grand Challenges
for Engineering with a feature story on
the restoration and improvement of
urban infrastructure. The article focuses
on stormwater management and new
environmentally sound processes being
developed to manage it. We also have
fascinating stories on the new M-1 Rail
Q-Line, solar energy, and assistive
technology solutions for disabled veterans.
These stories reflect the strength and
diversity of great engineering projects in our
city and state.
On a personal note, I have accepted
the position of Provost and Vice-President
for Academic Affairs at the Oregon
Institute of Technology in July 2017. While
I am excited for my new position, I am
saddened to be leaving the Editorial
Board at TechCentury and the newfound
friendships resulting from this affiliation. As
an ESD member, I will remain a staunch
advocate of ESD’s commitment to Detroit
and Michigan and its mission to celebrate
excellence and professional growth and
fellowship in the engineering, scientific and
allied professions. I wish continuing success
to all of our members.
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ESD President’s Message

WHAT’S OUR RESPONSIBILITY
WITH SMART TECHNOLOGY?
LET’S TALK ‘SMART’

I

t is funny how definitions evolve. Years ago in Japan, if you
were ‘smart’ it meant you were skinny; today smart has a
whole new meaning around the world. Smart is connected
plus. But what does that mean or imply to our businesses
and our environment? And what are our responsibilities as our world
becomes “smarter”?
We have mega information. We have big data. We have smart
buildings, smart cars, smart televisions, smart appliances and devices.
We are connected at all times and in so many ways.
Just think where we can use smart technology and how it’s helping us
be earth-friendly.
We’ve gone paperless, sending bills over email rather than regular
mail. We store files in the Cloud, not file cabinets. We manage our
schedules on our Smartphones not on calendars.
We have Uber transportation—so we’re using less cars. We have
automated monitoring—so we can ensure environment-related
laws and regulations are being followed as well as monitor whether
companies are following environmental regulations. We have Environmental Simulation Testing to ensure standards are met before products
hit the market and start to affect our planet.
But how else can we use smart technology to improve efficiency, our
connections to each other, and our world?
As engineers we have to not only participate in this trend, but help
lead this movement. We must do so with the health of our environment
in mind.
Great things are and will be at our fingertips—we just need to take a
thoughtful, honest look to use them to the best advantage. Maybe today
we don’t know all the answers, but it is our job to start asking.
Let’s work together on the answers.

Douglas Patton, FESD
President, The Engineering Society of Detroit
Executive Vice President & CTO, DENSO International America, Inc.
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ESD Upcoming Events

LEARNING AND CAREER ENHANCEMENT

FE/PE Information Session
AUGUST 1, 2017

ESD is hosting a complimentary information session on earning your
PE License. Engineering professionals will be on hand to answer your
questions. The session will cover:
û Why you should consider becoming a PE
û State exam registration deadlines
û Requirements and process for completing the State applications
û Recommended study materials and steps for preparing for the exams
û ESD’s Review Courses for FE and PE
û Real-life experiences of PE’s who have taken the exam and passed
The session is noon–1 p.m. at ESD Headquarters in Southfield. Lunch is
provided. It is complimentary, but preregistration is required.
For more details or to register, visit www.esd.org or contact Elana Shelef
at eshelef@esd.org or 248-353-0735, ext. 119.

ESD’S MICHIGAN PE LICENSE REVIEW COURSES
ALL CLASSES ARE HELD AT ESD HEADQUARTERS IN SOUTHFIELD

Let us help prepare you to pass the exam on your first try. Learn in a small
classroom-like setting from expert instructors.

Fundamentals of Engineering (FE) Review Course
AUGUST 15–OCTOBER 24, 2017

For candidates planning to take the CBT exam, classes are held Tuesdays
and Thursdays, 6-9 p.m., with additional Saturday classes for civil and
mechanical. The Saturday sessions start on August 26, 2017 (schedule
will be provided to registrants).

Principles & Practice of Engineering (PE) Review Course
SATURDAYS, AUGUST 26–OCTOBER 7, 2017

The course consists of 24 hours of instruction, on six half-day Saturday
sessions, focusing on problem solving techniques needed for the exam. The
civil course meets 8:30 a.m.–12:30 p.m. Mechanical, environmental and
electrical courses meet 1–5 p.m. The state exam dates are October 27, 2017
and April 13, 2018. No class on September 2, Labor Day weekend.
For details or to register for the review, visit www.esd.org or contact Fran
Mahoney at 248-353-0735, ext. 116, or fmahoney@esd.org.

Two-Hour Continuing
Education Courses
SEPTEMBER 18: THE ZILWAUKEE
BRIDGE: FROM THE BEGINNING
TO THE PRESENT with Matthew J.
Chynoweth, PE
SEPTEMBER 25: WATER MGMT.
SYSTEMS with Bill Gaines
OCTOBER 2: INTRO TO ELECTROMAGNETIC COMPATIBILITY with
Kimball Williams
OCTOBER 4: VEHICLE CYBER
SECURITY with Dr. Donald D. Price, PE
OCTOBER 9: PATENT SEARCHING
FOR THE INVENTOR/ENGINEER
with Jeremy L. Hargis, PE
OCTOBER 23: FUNDAMENTALS
OF MASS REDUCTION / LIGHT
WEIGHTING TECHNIQUES with
Dinesh C. Seksaria, PE
OCTOBER 30: NOISE & VIBRATION
with Pranab Saha, PhD, PE,
INCE Bd Cert, FESD

All classes held on Mondays
from 6:30–8:30 p.m. at ESD
Headquarters in Southfield. The
cost is $75 per class ($50 for ESD
members).
These two-hour courses are
designed especially for engineers
and technical professionals who
want to enhance their personal
and professional growth or earn
continuing education hours.
For more information or to
register, visit www.esd.org or contact
Elana Shelef at eshelef@esd.org or
248-353-0735, ext. 119.

www.esd.org

|

The Engineering Society of Detroit

|

5

ESD Upcoming Events

JOB FAIR

Engineering &
Technology Job Fair
SEPTEMBER 25, 2017

EMPLOYERS: Meet Prime
Engineering and Technology
Candidates
Exhibit space is available for
those looking to hire. ESD job fairs
regularly draw hundreds of professionals and recent college graduates
looking for full and part-time
positions, and internships.

JOB SEEKERS: Move Your
Career Forward; Hundreds of
Opportunities
Whether you are a seasoned
professional, a recent graduate or
an in-between careers job seeker,
you’ll find your next position at
ESD’s Engineering and Technology
Job Fair. ESD’s job fair is your best
opportunity to meet one-on-one
with representatives from leading
engineering and technology
companies.
The job fair will be at the Suburban
Collection Showplace in Novi from
2–7 p.m. For more on exhibiting or
attending, visit www.esd.org or contact
Leslie Smith, CMP, at 248-353-0735,
ext. 152, or lsmith@esd.org.
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VOLUNTEER

SYMPOSIUM

ESD Michigan Regional 2017 Ground Vehicle
Future City Competition: Systems Engineering
Mentors Needed
and Technology
COMPETITION: JANUARY 22, 2018
Symposium & Advanced
Planning Briefing for
Inspire the future by taking part in
the Michigan Regional Future City Industry
Competition. Designed to engage
middle school students’ interest
in math, science, and engineering
through real-life, practical and
hands-on activities. This event is
one of the most respected and
anticipated of the year. Future
City is a cross-curricular educational program where students
work as a team with an educator
and volunteer mentor to design a
city of the future.
Mentors spend an hour or two
a week between September and
January working with their team.
Serving as the team advisor
and advocate for all phases
of the program, the mentor
makes connections to real life
engineering experiences, serves
as a coach, and helps students
translate the academic to the
real world of engineering. People
who work in the engineering
community are preferred to
serve as mentors. This includes
engineers, technical professionals,
architects, and city or urban
planners.
For more information on
mentoring, please contact Allison
Marrs at amarrs@esd.org or
248-353-0735, ext. 121.

AUGUST 8–10, 2017

The 9th annual Ground Vehicle
Systems Engineering and
Technology Symposium (GVSETS)
and the Advanced Planning
Briefings for Industry (ABPI) is the
National Defense Industrial Association (NDIA) Michigan Chapter’s
key industry-governmentacademia event.
This three-day event brings
more than 1,000 executives,
program managers, engineers,
and other key decision-makers
together to discuss initiatives,
programs, plans, and technologies
in the ground domain for both
manned and unmanned systems.
This is a unique opportunity for our
community to come together to
chart the course and contribute to
the future success of our nation’s
war fighters.
To register or for more info, visit
www.ndia-mich.org/events/gvsets.

ESD Members in the News
ASSE Names Jim Newman
Engineer of the Year
Jim Newman was named Engineer
of the Year at the ASSE (American
Society of Sanitary Engineering)
Michigan Chapter’s Annual Meeting
and Awards Banquet. Known as
the “Dean of Green,” Newman
is one of the country’s most
experienced energy efficiency and
green building experts. The John
E. Matthews Award for Engineer
of the Year is given annually to
an engineer who best exemplifies
the professionalism during his or
her career as displayed by ASSE
member and leader John Matthews,
PE, CIPE, FASSE.
Newman is owner and managing
partner of Newman Consulting
Group, LLC (NCG) in Farmington
Hills, Mich. NCG is one of the
Midwest’s premier energy efficiency
and green building consulting firms,
specializing in energy audits and
LEED® (Leadership in Energy and
Environmental Design) certification
consulting, building commissioning
and retro-commissioning, and PACE
(Property Assessed Clean Energy)
financing. He also writes and speaks
internationally on these topics.
ASSE is a cross-section of
the plumbing and mechanical
industries, including contractors,
engineers, manufacturers,
inspectors, and instructors.

Baker College’s Doug Witten, second from left, spoke at a cyber defense workshop for small
businesses. Assisting during the question-answer session were students from the state champion
cyber defense team, including, from left, Jacob Whitener, of Howell; Devon Beaver, of Port Clinton,
Ohio; and Fred Perakovic, of Davison.

Baker College’s Witten Helps Rraise Cyber Threat
Awareness At Small Business Workshop
The cyber defense program at Baker College’s Flint campus recently
combined efforts with the Michigan Small Business Development Center
to present a workshop titled “Small Business, Big Threat: Cyber Security
Awareness.” Baker College Program Director Doug Witten was one of the
experts on a speakers’ panel. Students in the Baker College cyber defense
bachelor’s degree program also participated in the workshop during a
question-and-answer session. Witten leads the college’s programs in cyber
defense, computer science and computer information systems. He also
advises the student cyber defense club that successfully defended its state
championship in February, advancing to the regional competition in March.

IN MEMORIAM—With deep gratitude for their participation
and service, The Engineering Society of Detroit acknowledges
the passing of the following members:

Robert L. Kelber, PE

Retired/CMS Energy, Senior Corporate
Account Manager
Industrial Marketing Engineer,
Detroit Edison Co.
Member since 1967

James Douglass Poole

Purchasing Manager, Hydra-Flex Inc.
Purchasing Manager, DCT Automation
Technical Buyer, Cross Co.
Member since 1976

Richard R. Melcher, PE

Owner, Richard Melcher, P.E., Inc.
Senior Staff Engineer, Burroughs Corp.
Project Engineer, Parke Davis & Co.
Member since 1949

James L. Piana

Retired/General Manager Purchasing,
Detroit Edison Co.
Member since 1977

Steven S. Serra

Mechanical Project Engineer
Owner, Safe Therapeutic Touch
Instructor, Baker College &
Carnegie Institute
Member since 1993

Kurt O. Tech

Retired/President, Cross Co.
Member since 1944

Jim Newman accepts the award from Esteban
Cabello, ASSE Detroit immediate past president.
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ENERGY OPTIMIZATION FOR YOU, AND THE PLANET
Energy Sciences Resources Partners, LLC, was founded
in 2008. Co-owner Shelley Sullivan, CEM, CEA, CLEP,
says energy optimization and conservation is a fastgrowing trend: whether you are leading a corporation or
business, or managing your own home.
“The environment and sustainability is on
everyone’s minds these days,” she says. “Energy is a
huge aspect of being sustainable. And we’re seeing
an interest from all sides. People are concerned
about leaving the planet in better shape.”
Sullivan has a diversified energy and environmental
background with more than 20 years of experience
developing and implementing programs that conserve
energy. She works alongside vice-president Frank
Schulmeister, CEM, CEA, CLEP, whose 25 plus years of
demand/supply side energy management experience
includes international consulting in the commercial,
industrial, retail and institutional sectors.

Services provided by Energy Sciences include
energy assessments, outreach, and efficiency
monitoring and reporting as well as energy reduction
strategies, HVAC optimization and staffing solutions.
The company works with clients to create
customized energy solutions, with customers
running the gamut from utilities, governments,
small businesses and large corporations.
“We do not provide a cookie-cutter approach
but realize every customer is different, with
individual needs,” she says, adding that
benchmarking of current practices against future
goals is a crucial part of the program. “When
you know where you are at all times (in energy
usage), and have that information at your
fingertips, you can immediately take steps when
necessary to improve.”
For more information on Energy Sciences
Resource Partners, visit energysciencesllc.com.

ACS MICHIGAN: ONE STOP FOR COMPLEX PROJECTS
One stop shopping—that’s one way to describe
ACS Michigan. Headquartered in Wisconsin, ACS was
incorporated in 1994, specifically to meet the need
for single-source, turnkey delivery of complex engine
and vehicle test facility projects. The regional office of
ACS Michigan division brings that business model and
experience to the automotive sector.
“Our uniqueness in this market is our ability to
supply testing solutions ranging from one-of-a-kind
test equipment solutions to complete technical centers
for engine and powertrain testing, for any of our
automotive industry customers,” says Chris Arnold
Managing Director, ACS Michigan.
Arnold explains that ACS is a total source provider of
test and automation equipment, control systems, and
construction management services. The company’s
unique combination of experience in the fields of test

and technology, equipment, systems integration,
construction management, and integrated facility
design and delivery sets ACS apart.
A recent highlight for the company—whose clients
include Ford, Toyota and numerous original equipment
manufacturers and tier suppliers in the automotive
sector—was breaking ground on a greenfield site for a
new customer, which is due to open soon.
“It’s our first major greenfield project in Michigan,
and a significant milestone for us,” Arnold says. “The
35,000-ft² research and development facility for our
client, a manufacturer of OEM automotive parts, will
house an engine test cell, a 4-Wheel Drive chassis test
cell, a multitude of component test areas, prototype
development facilities, and office and support areas for
their staff.
ACS Michigan is located in Troy. For more
information on ACS Michigan, visit acscm.com.
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New ESD Corporate Member Profile

A-KIT AMERICA: CLIENT-FOCUSED, DATA DRIVEN
Founded in 2016 and located in Livonia, A-kit America
is a client-focused product evaluation company that
helps global manufacturing clients by offering new and
various evaluation technologies and high quality data.
The company’s services include precise measurement,
mechanical testing and analysis.
In addition to standardized testing, A-kit’s works
with customers to determine the best solution for
their creative needs. This includes shaping special jigs
and equipment for non-standard testing. A-kit works

THE RIGHT FIT FOR YOUR STAFFING NEEDS
For more than 25 years, Thunder Bay Resources,
located in Plymouth, Michigan, has provided customers
in the professional and technical arenas with tailored
recruiting and placement services.
Karl Carter, managing partner at Thunder Bay,
says the company takes the recruitment process a
big step beyond just filling a job description. “We
have a Standardized process that allows us to find a
potential employee who has the hard skill set—what
they can do—and the soft skill set—a company’s
culture—that perfectly matches with the employer’s
needs. We make sure it is a good, solid fit all around.”
For example, the matching process is streamlined by
narrowing down the field with a 5-page questionnaire; an
entire page devoted to culture. Also, if the client is within
driving distance (Thunder Bay serves clients around the
country) staff prefer to do an on-site visit to more fully get
to know the client needs.
Another unusual aspect of Thunder Bay
Resources is their cost-effective approach. “We strive
to lower the talent acquisition cost of employers.
The typical fee percentage for a placement firm is
20 to 30 percent of the employee’s first year salary.
We strive for just 12 percent by finding a different,
creative way of doing things.”

with the manufacturing industry, as well as provides
high quality technology services for research and
development such as Automotive and Orthopedics.
“We contribute to the improvement of a
manufacturer’s development abilities with our
evaluation technology,” explains COO Masahiro Imoto.
“We make constant efforts to provide our customers
with high quality evaluation data, and work with our
customers to contribute to the further development of
the manufacturing industry.”
To learn more about A-kit America, visit a-kit.us/en.

Carter says the engineering field, a major focus
for Thunder Bay, is keeping the company busy.
“Currently there is a much larger demand for
experienced technical talent than supply. It would be
a great area of study for someone entering college to
explore—we definitely need more engineers,” he says.
For more information about Thunder Bay
Resources, please visit thunderbayresources.com.
Look for corporate profiles from Core Design
Group, Dale Prentice Company and HNTB
Corporation in our next issue.

www.esd.org

|

The Engineering Society of Detroit

|

9

Integrate systems.
Conserve resources.
Maximize efficiency.
Control your future.
As a trusted and future-focused solutions provider, Leidos helps
our customers solve their most challenging energy problems.
We drive meaningful, long-term results with deep data analytics,
insightful dashboard reporting, and specialized software solutions.
Leidos would like to thank the attendees at the 2017 Energy
Efficiency Conference and Exhibition, hosted by DTE Energy
and the Engineering Society, for prompting us to donate $1,875
to The Heat And Warmth Fund (THAW), a leading provider of
utility assistance for Michigan residents.

energy.leidos.com
10
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What does a penguin habitat, a business
school, a power plant, a foundry and a
children’s hospital have in common?

43RD ANNUAL
ENGINEERING
SOCIETY OF DETROIT
CONSTRUCTION AND
DESIGN AWARDS
They are all recipients of the 2017 Engineering Society of Detroit
Construction and Design Awards. Now in its 43rd year, the awards
recognize the best of the best in architecture and construction skills.
The awards also look at the effective partnerships between the
projects’ designers, contractors and owners. Emphasis is also placed
on sustainability and energy efficiency.
Our winners this year are impressive. Coupling creativity with
efficiency and care, they have developed outstanding facilities that
precisely meet the needs and purpose of the project. We hope you
enjoy reading about these projects and, if possible, take time to visit
each to immerse yourself in the talent that abounds in Michigan’s
architecture, engineering and construction industries.
www.esd.org
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AWARD WINNER

University of Michigan Ross School of Business,
Kresge Renovation and Jeff T. Blau Hall
Owner:
The University of Michigan
Designer: Kohn Pedersen Fox Associates
Contractor: Walbridge
When the University of Michigan
planned to renovate The Stephen
M. Ross School of Business
complex, which included building
the new Jeff T. Blau Hall to replace
the aging Computer & Executive
Education Building and renovating
Kresge Library, it retained
Walbridge as construction manager
and Kohn Pedersen Fox Associates
as architects.
The project began in summer
2014—with a planned completion
in July 2016—however the timeline
was disrupted by the discovery
that fireproofing material within the
building contained asbestos, an
additional three months’ worth of
work. Fortunately, quick thinking,
smart scheduling between the
owner, designer and construction
team, and crews working around
the clock allowed the team to
deliver the project on time as
faculty, students and staff prepared
to begin the 2016 fall semester.
Pre-planning for the $120 million
project saved money as well. The
team used Building Information
Modeling (BIM) in the earliest
phases, which gave them a keen
understanding of what they might
face connecting the buildings
from a mechanical, electrical and
plumbing perspective. Also, the
crews understood they would have
deliveries coming from Germany
and China, so every contractor had
to be concise, smart and flexible
with their time.
Part of the construction
included saving a 700,000 pound,
250-year-old Burr Oak tree by
moving it about 100 yards. The team
used innovative air bladders to move
the entire tree through campus.

The addition and renovations
at the Ross School of Business
were designed and built to meet
LEED Silver standards. Several
sustainable highlights of the
complex project can be noted:
 Kresge Hall is clad in a highperformance glass and terra
cotta curtain wall with rain
screen systems bringing
daylight into student spaces,
centers, institutes and administrative offices. Glazing and
exterior wall assemblies also
improve thermal performance.
 A chilled beam HVAC system
improves energy efficiency.
 Occupancy sensors, efficient
light fixtures and the integration
of natural daylight also reduces
electrical load.
 During construction, Walbridge’s
extensive Greenwise program
was used. This focuses on 18
onsite environmental practices,
such as not allowing vehicles to
idle on the jobsite and stringent
waste management and
recycling systems.

www.esd.org
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AWARD WINNER
AWARD WINNER

DTE Energy DSI ACI Installations for MATS Compliance
Owner:
DTE Energy
Designer: Black & Veatch
Contractor: Barton Marlow Company

In order to meet Mercury and Air
Toxic Standards (MATS) regulations
set forth by the Environmental
Protection Agency (EPA) in
2011, DTE Energy coordinated
Dry Sorbent Injection (DSI) and
Activated Carbon Injection (ACI)
Installations at several of its
facilities. This compliance program
included 11 coal-fired units at four
power plants in metro Detroit—
St. Clair, Belle River, River Rouge
and Trenton Channel. DSI and ACI
are cost-effective technologies that
improve outgoing air quality.
The project, with an original
budget of $171 million, was brought
in at $166 million and on schedule.
With more than 900,000 man
hours worked and only one
recordable incident with no lost
time, it boasts an exemplary
safety record.
Extensive collaboration,
communication and teamwork
between DTE, Barton Marlow,
Black & Veatch and numerous
Michigan subcontractors made
the project a success. This included
weekly MATS compliance update
meetings, Plan of Day meetings at
each site, hourly meetings during
power outages and resourceloaded schedules, and integrating
engineering, construction and
procurement activities so that all
project teams could easily identify
any discrepancies between the
three groups.
Also of note was maximizing
the use of a 3D model. In the
beginning of the project, Black &
Veatch conducted laser scans of
the existing plants, which were
then used to create 3D models.
The models enabled trade crews

to perform sensitive work in active
power plants by planning and
coordinating their construction
activities around existing piping and
electrical equipment. The models
were also used for clash detection
and to conduct constructability
reviews, highlighting any potential
interferences or issues prior to work
commencing.
To promote greater
communication and effective
collaboration, Barton Marlow
introduced Bluebeam Studio
Sessions, which broadcast via
WebEx review sessions. With all
team members reviewing the
same documents at the same
time, collaborators expedited
answers to questions, ensured
clear communication, and
provided real-time resolution.
Bluebeam, Dropbox, WebEx and
digital drawing tables for the
DSI ACI program also allowed the
project to pursue and encourage
a paperless format.
The project was completed in
April 2016 and all units passed
EPA MATS requirements.
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AWARD WINNER

Brembo North America Foundry
Owner:
Brembo North America
Designer: Foundry Solutions & Design and NSA Architects, Engineers, Planners
Contractor: The Christman Company

An Italian-based company,
Brembo operates in 15 countries,
three continents, and employs
more than 9,000 associates
around the world. With the
purchase of the Automotive
Brake Components Division of
Hayes Lemmerz in 2007, Brembo
acquired a production facility in
Homer, Michigan. The company
turned to Foundry Solutions
& Design and NSA Architects,
Engineers and Planners as well as
general contractor, the Christman
Company, to turn its 440,000-ft²
facility into a state-of-the-art
cast iron foundry with 300,000 ft²
of floor space, 215,000 ft² of
manufacturing and 85,000 ft²
of warehouse, offices, labs and
support areas.
The new foundry, completed
in 2014, is a departure from
the image of foundries in the
past with minimalistic design.
Brembo’s design is aesthetic and
seen throughout the facility from
clean lines to bright, red accents.
Throughout the design and
construction process, attention to
detail was stressed.
To combat Michigan winters and
embrace the summers, daylighting
was incorporated into the administration and public areas and
foundry. Glass interior walls in the
offices and conference areas also
foster an open team environment.
One of the highlights of the interior
space is the “skybox” located in
the middle of the foundry operations, perched above the process
lines. From this glass enclosed
vantage point, the engineers can
monitor activities below from
melt to molten metal pour at the

molding line. The “skybox” is a
major stop for visitors to the facility.
In addition, the interior environment
in the foundry is kept clean by the
expansive dust collection systems.
Also added to the site—which
originally did not come with any
prepared utilities—were a new storm
water retention pond, an on-site
septic field, new wells, and a new
master substation. The master plan
includes space for future expansions
and machining plant facilities.
The project did not seek LEED
certification; however the building
incorporated environmentally
sustainable materials and
practices. LED lighting is used for
all interior and exterior fixtures.
Also, a solar heater provides hot
water to the shower room and
employees facilities.
The project has had significant
social and economic impact in
the Homer area. The facility now
employs more than 450 people,
providing a tremendous economic
boost to the rural community.
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AWARD WINNER

Children’s Hospital of Michigan—Troy
Owner:
Detroit Medical Center
Designer: Harley Ellis Devereaux
Contractor: The Christman Company

The new three-story, 63,000-ft²
Children’s Hospital of Michigan—
Troy more closely resembles a toy
store than a medical facility—and
that was the point of the design:
to ease the anxiety of children and
adolescent patients receiving care
within the hospital.
Through a collaborative effort
between Detroit Medical Center, The
Christman Company and Harley
Ellis Devereaux, from exterior design
through interior planning and
design, the goal was to make this a
very welcoming, prominent center
for both parents and children. It
was also designed to add fun and
creativity to the hospital experience.
As a result, the building is a colorful
LEGO-look organization of building
blocks that delineates functions
and movement within a friendly,
non-institutional setting.
Before construction on the
project even began, a collaboratively developed Building Information Modeling (BIM) model was
used to incorporate lean design
and construction techniques and
enhance communication. The team
focused heavily on the hospital’s
necessary movement of operations,
looking at the flow of patients,
families, providers, medications,
supplies, equipment and process
engineering. This provided a greater
understanding of its use, and
resulted in a specialty center that
runs seamlessly and is achieving
results beyond expectations.
The project also focused
heavily on creating an energy
efficient facility that would not
only limit negative impacts on the
environment but also provide a
healthy atmosphere for patients.

Smart and integrated systems
were put into place that support
the building’s daily functions and
allow for improved maintenance.
The specialty center did not seek
LEED certification, however a
variety of LEED principles were
followed including Construction
Waste Management and Indoor Air
Quality programs.
Since opening in February
2016, patient feedback has been
overwhelmingly positive and
resulted in a 300 percent increase in
visits and procedures over the initial
planning projections, including
more than 5,000 ambulatory visits
in the first 10 months.
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Polk Penguin Conservation Center
Owner:
Detroit Zoological Society
Designer: Albert Kahn Associates/Jones & Jones
Contractor: DeMaria/Wharton-Smith (Joint Venture)

Inspired by the harsh, cold world
of Antarctica, the Polk Penguin
Conservation Center is the largest
penguin conservation center in the
world. When it opened in April 2016,
it became home to more than 80
penguins of four species and is
capable of housing 120.
The project exemplifies true
collaboration between designer,
owner and contractors—each using
their unique expertise to deliver a
spectacular facility. This team of
experts was required to satisfy the
needs of the Zoo Administration,
the Bird Consultants and the
penguins themselves. Jones
and Jones was chosen for their
underwater design experience with
SeaWorld. Albert Kahn Associates
structural team was responsible
for the large interior spans of
uncommon shapes and developed
a structure to support one of the
deepest dive pools of its kind.
One of the most dramatic
features of the $29 million project
is a chilled 326,000-gallon, 25-foot
deep aquatic area that allows
visitors to watch as penguins
explore their habitat—something
impossible to see in the wild. The
exhibit includes two large acrylic
tunnels that form passages for
visitors to view the penguins.
Completing this tunnel system
required precise planning and
coordination by the joint venture
contractor, DeMaria/WhartonSmith (JV). More than 30 feet high
in dimensions, installation was by
crane which lowered the 33,000pound structures into place.
The project was planned with
many energy saving features
utilizing sustainable systems to

meet a zero carbon foot print goal.
The building has net-zero water
goals throughout the recirculation
and treatment of habitat and
animal management pools,
wash down systems, and exterior
splash play area. The facility was
designed with a super-insulated
exterior building envelope, which
resembles the penguin’s natural
thermal system of a feather coat.
The project also followed the Detroit
Zoo’s Greenprint program that
defines the zoo’s commitment to
lessening its environmental impact
on the earth.
Safety was a key factor in
planning for the project, which
logged a total of 175,000 man
hours and just one recordable lost
time accident.
Also, the social and economic
impact of the project included
educating visitors about global
warming. While enjoying the 4-D
experience, each visitor is given
thought-provoking information
about the dramatic change in
temperature that is happening in
Antarctica today.
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General Motors Design Dome Renovation
Owner:
General Motors
Designer: SmithGroupJJR
Contractor: Roncelli, Inc

An iconic 1956 structure, General
Motor’s historic Design Auditorium
needed to be renovated to enhance
the relevance of the landmark while
also displaying and implementing
the next generation of automotive
product design.
The collaborative relationship
between General Motors,
SmithGroupJJR and Roncelli was a
critical part of the project’s success,
which focused on integrating
new technologies into the unique
space with minimal interruption.
Throughout the process, team
chemistry and collaboration allowed
each team member to efficiently
work through challenging issues,
solving problems to manage risk
and drive innovation in a positive,
productive environment.
The project was completed on
budget with a construction cost of
$12 million. Contractor Roncelli used
the Building Information Model
(BIM) developed by SmithGroupJJR
to keep the project on track.
Notably, Roncelli and its subcontractors experienced zero loss-time
incidents with no recordable
incidents during approximately
76,480 hours of work.
The overall design of the
project managed to modernize
the facility while remaining
consistent with its original
Saarinen detailing. With upgrades
such as installing iPad-controlled
LED lighting, a seamless resin
floor, and state-of-the-art new
projection screens, the renovation
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realized 85 percent energy
savings, expanded functionality, a
50 percent lighting level increase,
instantaneous programming
capabilities and significantly lower
maintenance costs.
Other key environmentally
friendly features include installing
carpeting made of recyclable
materials and recycling demolition
materials to avoid landfill.
Significantly, understanding
the environmental benefits of
restoration over rebuilding, the
project team took great pride in
the successful restoration and its
minimal impact on surrounding
areas, while developing a stateof-the-art modern structure.

HONORABLE MENTION

HONORABLE MENTION

43RD ANNUAL ESD CONSTRUCTION AND DESIGN AWARDS

University of Michigan
Clements Library Renovation and Addition
Owner:		
Designer:
Contractor:

The Regents of the University of Michigan
SmithGroupJJR
Phoenix Contractors, Inc.

The Clements Library project
focused on creating a state-of-theart preservation storage space for
a priceless collection of American
history that worked well with the
existing 1923 Italian Renaissanceinspired library building.
The challenge for the project
team was to construct two stories
underground that were adjacent
to the existing building—
installing an elevator and stair to
connect the two structures—all
the while updating and renovating
the existing ornate exterior.
Working closely together the
team, consisting of representatives from U of M, SmithGroupJJR
and Phoenix Contractors, was
able to move through budget and
schedule adjustments to bring the
complex project successfully to
completion.
Its 35-foot-deep excavation
next to a driveway loading dock
made safety a key focus. During
79,000 work hours, just one
recordable lost work day occurred
with zero DART incidents and a
recordable incident rate of zero
as well.
Although the project did not
seek LEED certification, it incorporates a number of sustainable
energy conservation measures,
including systems sized and
selected to operate efficiently
under partial loading ventilation that monitors CO2 and
added insulation on the roof to
improve energy performance.

Programmable window treatments, adjustable for different
seasons, were also included to
work in conjunction with natural
daylighting.
The new 10,000-ft² underground
addition houses a mechanical room
as well as the collections room, an
environmentally-controlled, conservation-level space that houses
the rarest artifacts in the library’s
collection.
With the success of this project,
new generations of students now
have better access to rare and
precious archival materials, whose
history has been preserved thanks
to ideal storage conditions.
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Dürr North American Headquarters
Owner:
Dürr Systems, Inc.
Designer: SmithGroupJJR
Contractor: The Christman Company

A Southeast Michigan business
since 1970 with multiple
locations, Dürr Systems, Inc.
decided consolidating its Southfield campus into a one-stop
center for engineering, testing,
and validation of the product
line was essential. Dürr’s
12-month project transformed
an abandoned call-center
building—containing hazardous
materials and built on unstable
soil—into an ultra-modern,
energy-efficient center. The 14.5
acre lot allowed the company to
consolidate all of its Michigan
locations with 450 engineers and
support staff relocated to the
new campus.
Dürr, SmithGroupJJR and
Christman assembled a totally
integrated team that worked
together to meet budget, design
criteria and an aggressive schedule.
With open communication
between all team members, the
project remained on track and was
completed on budget. More than
150,000 man hours were completed
without incident, lost time, days
away or transfers.
Key to the company’s project
was that principals of energy conservation and sustainability were a high
priority. The project was carefully
planned to ensure the wetlands at
the rear of the site remained undisturbed. To increase natural light and
create a space that felt larger overall,
the team installed large, energy
efficient windows in the office area
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and incorporated 30 skylights into
the design.
In the 100,000-ft² validation
and R&D area, high bay shelving
and high tolerance floors were
installed. Much of the existing
exterior skin was replaced with a
contemporary curtain wall and
insulated metal panel system.
Other sustainable features include:
100 percent LED lights, water bottle
refill stations, electric car-charging
stations, and one of the largest VRF
systems in the state.

HONORABLE MENTION

MEMBER PROFILE:

Bruce J.
Annett, Jr.
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ruce Annett, vice
president of marketing
and public affairs at
Lawrence Technological
University (LTU), has built his
career around enthusiasm for the
engineering profession. For decades,
his dedication to engineering and
his suport of the mission and vision
of ESD have positively affected
countless people in our region.
This dedication is among the
reasons the TechCentury Editorial
Board chose Annett as the recipient
of its 2017 Image Award, which
recognizes individuals who have
promoted, publicized, and enhanced
the engineering and technical
professions to the public-at-large
through public engagement,
mentoring, public speaking,
authoring articles, and other publicly
visible activities.
“Bruce has been an active
member of ESD and was a
contributing author to the ESD 100th
Anniversary Centennial hardback
book edition published in 1995,”
says John Petty, FESD, nominator,
TechCentury Editorial Board member
and retired General Dynamics
engineer. “His dedication and support
to promoting and encouraging the
work and history of engineers is
highly commendable.”
Although not an engineer by
profession, Annett says he deeply
respects the industry and those
who drive it. “The word engineer is
derived from the Latin ingeniator or
‘cleverness’,” he says. “I have come
to admire engineers and what they
do—they are those who develop
ingenious solutions to challenges
and make our world a better place.”
Annett, an ESD member since
1982, has served as LTU’s vice
president of marketing and public
affairs since 2016. He also has held
a number of communication and
leadership roles at LTU over the
past 40 years.
Membership in ESD, he says, was
a natural fit. “Engineers have been

a key segment of the constituents I
serve at LTU. It was important to get
to know them better, to understand
the needs of the profession more
thoroughly and to discover their
aspirations and how LTU can help
achieve those goals.”
The recipient of nearly 50 national
or regional awards for editorial
excellence and communication,
Annett says the Image Award stands
out. “To be recognized by ESD is a
great honor. I feel that if I was in any
way successful in helping the ESD
and its membership be successful, I
have accomplished an exciting goal.”
During his tenure at LTU,
Annett has researched and written
hundreds of stories about individuals,
institutions, events, technology, and
history. He established Lawrence
Tech’s University Archives in 1977 and
also led the restoration of a 1940s
era experimental airplane and an
automobile designed and built by
Lawrence Tech students.
Currently, Annett is writing
the University’s first history. His
fascination with history is an interest
that was the catalyst for his receiving
two of the top national and state
awards for studies of local history—
the Award of Commendation from
the American Association for State
and Local History and the Award of
Merit from the Historical Society of
Michigan.
“History helps us realize where
we were and how we got to where
we are today,” he says. “Detroit
is a great center of technological
achievement and success. I enjoy
learning about the process of how
others accomplished what they did
those many years ago.”
Exploring historical progress also
includes in his own profession of
communicator.
“So much has changed
technologically since I began my
career, especially in the tools we use
as communicators,” Annett says.
CO N TIN U E D O N PAG E 27
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ETHICS IN ENGINEERING
ETHICS AS PROCESS
THE
COMPLEXITY
OF MODERN
PROJECTS
DEMANDS A
NEW
APPROACH
By Thomas M. Doran
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I

’ve been blessed to have
a career in a profession
where technical professionals are strongly
inclined to do the right thing. So, why
isn’t this cultural uprightness enough
to prevent ethical lapses?
We’ve seen prominent environmental and infrastructure messes
in recent years, some of these
adversely affecting human health
and safety, where ethical walls
were undermined, if not breached:
Flint, Michigan, with old water pipes
releasing lead to drinking water; the
Fukushima nuclear disaster that
injured people and irradiated the
environment; and filthy watercourses
in environmentally tardy countries,
like the Jiapingtang River in China.
Automatically ascribing gross
negligence or malfeasance to those
involved in these messes distracts us
from getting to the root of most of
these problems and from preventing
such messes in the future.
First, let’s look at some bigger,
smaller, and obscure ethical
challenges technical professionals
can face.
Sometimes, a scope of work,
while not violating any standards,
leaves out things that are necessary
to make the finished project fully
functional in the sense of meeting
expressed desired outcomes, or what
the professional knows to be desired
outcomes from past projects. In such
cases, the technical professional
has an ethical obligation to identify
such gaps, along with the likely
consequences of these gaps, before
embarking on the assignment.

Blind adherence to a published
standard isn’t enough. Technical
professionals occasionally
experience projects where technical
standards don’t go far enough to
achieve what professionals know
to be necessary. In such cases, it’s
prudent to design to the higher
standard, while informing the
customer of the reasons for this.
Legal disclosure requirements
versus an ethical obligation to
disclose something is case sensitive.
What happens when a wastewater
plant provides analytical data
where one parameter is always the
same numerical fraction of another
parameter? Certainly, the technical
professional can’t design based
on such data, but to whom should
this be disclosed? It’s important to
recognize that such matters aren’t
just design issues to be worked
around, but also ethical issues that
organizations needs to forthrightly
address.
A different ethical category
involves the obligation of technical
professionals to provide clients and
the public with balanced portrayals
of conditions. It would be inappropriate to state that water contains
cancer-causing chemicals without
identifying that the amounts are
an order of magnitude below
established toxicity levels, as the
audience for this information may
be ignorant of this distinction.
Greater knowledge of the meaning
and limitations of numbers and
data imparts a greater obligation to
communicate this knowledge in a
manner that fits the audience.

Though some green advocates
would make this obligation grayer
than it was in the past, environmental projects need to ensure
that human health and safety are
the top priorities, superseding the
environment and other organisms
in the environment, and when
proposed environmental measures
might affect human health and
safety (potential for increased
flooding, bringing wild animals or
pathogens into closer contact with
humans, green practices lacking the
track record of traditional practices),
technical professionals have an
ethical obligation to disclose the
risks. Maybe the public will accept
these risks in the interest of a more
robust environment, but they should
first be made aware of them.
If, as I suggested, gross negligence or malfeasance isn’t the
primary reason for most ethical
problems, what is? A myopic focus
on scope of work, the desire of most
technical professionals to quickly
get past big picture questions and
dive into the details, schedule and
budget pressures, not wanting to
be bearers of bad news or rock the
boat—all of these quite human
tendencies.
The solution? Organizations
should have a “What Could Go
Wrong?” process that prompts
big-picture thinking about ethical
and other risk-related issues, and
that’s deployed before the work
is initiated on selected projects.
I’m convinced such a process
could have prevented or mitigated
the bad outcomes of many high
profile environmental, utility, and
infrastructure messes. The essential
things for this process are:
Activation before project initiation, as early as practical;
A leader that drives big-picture
“What Could Go Wrong?”
questioning, and discourages
small-picture problem solving;
Engaging one or more subject
matter experts with no future

PROFILE

role in the project and no
incentive to tell the organization
what it would like to hear, and;
Concise and clear documentation of the ethical/risk issues
identified by the process for
action, as deemed appropriate,
by leaders of the organization,
not just the project team.

CO N TIN U E D F RO M PAG E 1 0

“We used to rely on a mimeograph
machine and IBM Selectric
typewriters. We ‘snail mailed’
information to the media, and
waited. Now everything is digital
and immediate.”
Annett says this brings
great opportunities, but also
challenges.
“Audiences are more
fragmented and specific. It used
to be we could reach 100,000
people with one story in the
Detroit News or Detroit Free Press.
Now we look to other avenues
as well including blogs, social
media, and online publications
whose audiences are specific and
smaller. We use diverse methods
and reach 12 people here and
60 there, but we still get our
messages across,” he says.
Having successfully combined
his zest for communicating
with his interests in engineering
and history, for newcomers to
any profession, Annett has one
piece of advice: Know how to
communicate well.
“You can be the greatest
engineer—or the best in any
other profession—but you still
have to have the ability to write
and speak to enthuse others
about it,” he says.
In addition to his work
at LTU, Annett is active in
a number of community
organizations, is a senior
member of the Society of
Professional Journalists, and
has served on the Board of
Directors of the Oakland County
Pioneer & Historical Society for
over 30 years. He was elected
to 13 consecutive annual
terms as president managing
a recreational community in
northern Michigan. He is a
graduate of Albion College and
Michigan State University.

A process focus by no means
devalues, nor is it a substitute
for, a sound ethical compass
and good formation, but good
intentions aren’t enough in
this blazingly fast, frequently
changing, complex world.
If an organization doesn’t have
a process along these lines and
thinks that such ethical messes
can’t happen to them, they’re
kidding themselves. Even if such
events rarely occur, they can be
enough to sink or seriously wound
an organization, not to mention
destroy the careers of some who
aren’t the villains they’re made out
to be.
No one I’ve known has ever
said or suggested they knew an
ethical wall was being breached,
and we should go ahead anyway.
And yet, messes with an ethical
component occur all too often.
The mantra, “Do the right thing”,
having a written code of ethics,
or the view that “If we meet
technical standards and scopes
of work, we’re okay”, isn’t enough.
In today’s world, a robust “What
Could Go Wrong?” process is
essential to identify and address
ethical/risk-related threats before
they turn into messes.

Thomas Doran, PE, FESD
is a former TechCentury
Editorial Board Chair and
is retired from Hubbell,
Roth & Clark, Inc.
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Editor’s note: this is the second in a series of articles addressing key aspects of the National Academy of Engineering’s
and the National Science Foundation’s list of The Grand Challenges of Engineering in the 21st Century. Looking at the
challenge of creating better urban infrastructure, the author focuses on the strengthening infrastructure supporting
stormwater management, an increasing challenge in our region.

YESTERDAY’S
INFRASTRUCTURE =
TODAY’S CHALLENGES!
By Donald Carpenter

O

n August 11, 2014, the
Detroit Metropolitan
area received between
3 and 6 inches of rain
in a matter of hours. The region’s
overwhelmed infrastructure experienced widespread flooding and
estimates from Oakland, Wayne
and Macomb counties indicated
flood damage exceeded $1 billion.
The damage was great enough
that President Barack Obama
signed a disaster declaration for
the region.
Media outlets referred to the
event as a “500-year flood” or a
“once in a lifetime” storm. Yet, only
two years later on September 29,
2016, areas of Detroit experienced
the same type of flooding when
approximately 4 inches of rain fell
causing flooding downtown and
on the lower east side. Similar to
the 2014 flood event, news outlets
reported the “sewer system failed”
but in reality, it was never designed
to capture storm events of this size.
Climatologists are reporting
that more frequent intense storms
are becoming the “new normal”
in Michigan (and elsewhere in the
28
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world) due to increased climate
variability. It is this uncertain future
that the engineering, architecture,
and planning professions have to
manage.
Traditionally, Michigan
communities have managed
stormwater through “gray
infrastructure” such as storm drains,
concrete pipes, detention basins,
and—in the case of combined
sewer areas—wastewater treatment
plants. A combined sewer is one
where stormwater and sanitary
water share the same pipe and
are legacies of aging Midwestern
cities. While flooding events make
headlines, rainfall as small as ½
inch can cause a combined sewer
overflow (CSO) event in Detroit. A
CSO event is a situation where a
large amount of untreated sewage
mixed with stormwater is discharged
directly into adjacent water bodies.
Even in communities with separate
sewers, there are significant water
quality issues associated with
stormwater runoff including excess
sediment, nutrients, pathogens
and heavy metals that harm our
nation’s waterways.

The Challenge:
Infrastructure Conditions
According to the American Society
of Civil Engineering Infrastructure
Report Card, Michigan’s overall
infrastructure grade is a D+ with over
$2 billion required to fix waste water
infrastructure alone. The report
card does not specifically evaluate
separate stormwater infrastructure,
in part because until recently little
was known about the exact conditions of stormwater infrastructure in
the state of Michigan.
Over the past three years,
many communities have had

their stormwater infrastructure
inspected as part of stormwater,
asset management and
wastewater (SAW) grants
awarded by the state and
undertaken by consulting
companies such as OHM
Advisors of Livonia, Michigan.
OHM Advisors Senior Project
Manager Greg Kacvinsky reports
that in some communities they
inspected, the pipes are 80 to
100 years old and well past the
average life expectancy of 50
years. Even some of the younger
assets are in poor shape and
need to be repaired or replaced.
“The reality is that the
systems are aging, and need to
be repaired or replaced,” says
Kacvinsky, adding that in many
cases the funding gap between
what a community spends on
infrastructure operations and
maintenance (O&M), and what is
required to maintain the system,
is a widening gap of up to millions
of dollars per year for single
communities.
Kacvinsky reports that
“funding is needed to address
both critical repairs and routine
maintenance to prevent further
degradation of the system. This
funding will be a perpetual need,
because other issues will arise as
the system continues to age.”
A key reason for the gap
is a lack of dedicated funding
for stormwater improvements.
Michigan House Bill 4100,
sponsored by Representative
Mike McCready of Bloomfield
Hills, is legislation that would
provide a clear path for
communities to establish
stormwater utilities in Michigan,
provided that they evaluate
their assets and establish a
cost-effective budget to meet
their defined needs. A stormwater
utility fee would set aside the
dedicated funding that is required
to address aging infrastructures.
One champion of the bill is
Oakland County Water Resources

Commissioner Jim Nash who
organized a committee to assist in
writing the bill language.
“We are working with
stakeholders from across Michigan
to develop legislation enabling
local communities to set up
stormwater utilities to fund needed
projects, charge property owners
for the stormwater they actually
produce, and allow charges to
be reduced when mitigation is
installed,” he explains.
Green Infrastructure to the Rescue
One solution for alleviating the
burden on overtaxed stormwater
infrastructure is to implement green

our waterways and limiting
future flooding.
Green infrastructure typically is
designed to capture smaller storm
events (one to two inches of rain).
However, 1.67 inches of rainfall represents 98 percent of all storm events
in southeast Michigan. Capturing
and treating 98 percent of all rainfall
events using green infrastructure will
significantly reduce the number of
CSO events in the city and drastically
improve water quality. In non-CSO
areas, green infrastructure can also
alleviate the burden on the current
gray infrastructure system that are
being taxed by the more frequent
storm events.

infrastructure in addition to or
instead of gray infrastructure. Green
infrastructure uses vegetation,
healthy soils, and natural processes
to manage stormwater and create
healthier urban environments by
mimicking the natural hydrologic
cycle. On the local scale, green
infrastructure practices include rain
gardens, permeable pavements,
vegetated roofs, infiltration
planters, trees and tree boxes, and
rainwater harvesting systems.
Many of these practices promote
infiltration and infiltration based
design techniques are critical
for protecting and restoring

Green infrastructure projects
can also help communities
improve safety and quality of
life, conserve vital ecosystem
functions, and mitigate the
effects of heavy rainfall and
flooding. In fact, various groups,
including the U.S. Environmental
Protection Agency and the Water
Environmental Federation, have
suggested that green infrastructure
projects convey environmental,
social, and economic benefits, a
trio of factors known as the “triple
bottom line.” However, there are
many barriers to the wide-scale
adoption of green infrastructure
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projects including a lack of dedicated
funding, an understanding of design
and implementation techniques,
O&M concerns, and qualified
contractors. Many of these barriers
can be addressed through a broad
based educational effort such
as that being implemented at
Lawrence Technological University.
Education is key
Lawrence Tech has been taking a
leadership role in green infrastructure

implementation for over 10 years
through the Great Lakes Stormwater
Management Institute. The Institute
has advanced the science of green
infrastructure through research
while also undertaking professional
and community based education.
Lawrence Tech’s campus is home
to a stormwater management
education trail that was implemented in 2011 with funding from
the Erb Family Foundation. The trail
has seven stops with permanent
signage and features rain gardens,
bioswales, cisterns, porous
pavement, native grow zones, and
a vegetated roof. The trail is accom30
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panied by short videos that can be
access through QR codes on the
sign or through the Institute website
(www.ltu.edu/water).
In addition, Lawrence Tech
is collaborating with various
partners including the Great Lakes
Commission, Environmental
Consulting and Technology, Inc., the
University of Michigan, Michigan Sea
Grant, and other regional champions
to identify strategies for removing
the aforementioned barriers to green
infrastructure implementation. At
the heart of the projects is the need
to be “smarter” with how water is
managed and accelerating the
transfer of innovative stormwater
management technologies.
“ We have not built out the
management systems to more
thoughtfully and carefully manage
the movement of water through
human systems (from nature,
to use and back to nature) and
we have even less intelligence on
the movements of water across
our landscape in urban and rural
environments,” says Jon Allan,
Director of the Office of the Great
Lakes, Michigan Department of
Environmental Quality. “We not only
need green solutions that create
opportunities for infiltration but we
need smart sensor systems and
a suite of underlying information
management logic models that
enable storage, mediate flow,
retain water, allow for more natural
hydrology in our wetlands and rivers,
assess risk, track water quality, and
provide a better human experience
and engender human well-being
along with ecological value and
economic capacity.”
LTU also recently hosted
MSU Extension’s Water School:
Essential Resources for Local
Officials program. The objective of
this two-day pilot program was to
provide local decision makers and
appointed and elected officials
with critical, relevant information
needed to understand Michigan’s
water resources, including the
fundamentals of water science,

in order to support sound water
management decisions and increase
awareness of current and future local
and state water issues.
Another key partnership is with
Pure Oakland Water (POW). POW
supports educational programs
in the area of water conservation,
water resource preservation,
and related environmental and
sustainable practices. POW, the
Oakland County Water Resources
Commissioner Office, and Lawrence
Technological University partner
to organize the annual Regional
Stormwater Summit, the fifth taking
place in October 2017. Attendance
has grown each year to nearly 250
attendees and the summit serves
as a means to transfer knowledge
between regional partners and
share best practices. Each year also
features a speaker from another
region as a keynote and previous
summits have highlighted the
efforts of Washington D.C., New York
City, Philadelphia, and Milwaukee
leadership. The 2017 keynote will
focus on the work happening
in Ontario.
Says Nash, “The Stormwater
Summit has become an important
venue to learn about the issues
surrounding stormwater pollution,
including policy changes, funding
possibilities and the green
infrastructure solutions installed
locally, state wide and nationally.”
Working together with innovative
minds across the country, we can
meet these challenges.
Donald D. Carpenter, PhD,
PE, LEED AP is a Professor
of Practice at Lawrence
Technological University
and Vice President of
Drummond Carpenter, PLLC. As founding
Director of the Great Lakes Stormwater
Management Institute at Lawrence Tech, he
conducts research on innovative stormwater
BMPs and advises communities on how
to implement green infrastructure. He also
serves as a Governor for Cranbrook Institute
of Science and a Director for the non-profit
organization Pure Oakland Water.
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STUDENT MULTIDISCIPLINARY
PROJECT INCREASES
QUALITY OF LIFE FOR
DISABLED VETERANS
By Dave Pemberton

U

niversity of Detroit
Mercy students saw
their hard work evolve
from a simple idea to
life-changing results when they
presented their capstone projects to
veterans at the VA Medical Center
on April 21.
Detroit Mercy Engineering
and Nursing students, along with
Lawrence Technological University
students, collaborated with
veterans to create projects to help
the veterans in their every-day lives.
The result? An improved quality of
life for veterans.
“It was great working with the
veteran, our client,” Detroit Mercy
Mechanical Engineering student
Leo LaBand said. “I had a really
good time building something that
could help someone out down the
road. A lot of times people design
something, but they forgot about
the customer. It’s really nice to be
able to talk directly with our client
and see his reaction.”
LeBand and his team created
the Walk & Life cane, which looks
like a standard cane, but has a
stirrup that pops out of the bottom
that vets can use to lift their feet.
The team worked with Vietnam
veteran George Holewski on the
project, who had been pulling on
his pant legs to help lift his feet
prior to the Walk & Lift cane.
“It’s going to help me get in and
out of vehicles, when I lay down in
bed, just help me tremendously,”
32
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Holewski said. “Right now, I have to
use my pants in order to get up and
when you wear shorts, I have no
way of lifting up my legs. With this
device I can wear my shorts and still
be able to pull up my legs.”
The Walk & Lift cane was one of
five projects on display at the VA
Hospital.
Engineering student Frank
McCloskey and his group developed
a cushion with pressure-relieving
pads that reduce the risk of pressure
ulcers. McCloskey enjoyed working
with students and the veterans,
and feels using school work to serve
those in need reinforces the mission
of Detroit Mercy.
“It’s honestly why I came to
this school,” McCloskey said of the
Detroit Mercy mission. “At the end
of our four years, to use all we’ve
learned for the past four years to
create something that helps the
community, helps the veterans,
it’s personally what I became an
engineer for. It was great to build
something for them that makes
their life better.”
Nursing students were also
involved in the projects to make
sure the devices made by the
engineers were safe.
Detroit Mercy Nursing student
Hayley Infante worked with a group
that created a grip-assisting glove
for a veteran and enjoyed the
collaboration on the project.
“Teamwork is huge in the
medical field and getting the

chance to collaborate with people
whose field I don’t know a lot about,
is great because now it makes me
more well-rounded and empathic to
people who I don’t know a lot about
their field and be more empathic to
my patients,” Infante said.
“Our client has problems
gripping things so we were able
to help him solve that, now he
can pick up things on his own,”
she added. “He can keep up with
hobbies like doing yard work, he
likes to cook and now with the
product that we made for him,
that’s so much easier for him to do.”
Veteran Ronald Wilson got
involved in the program for the
second time with an idea for a
mobile shower stall for wheelchair
users. Wilson has a rolling shower
in his own house, but had ideas
to improve the design in hopes of
helping others.
“There are so many individuals
who are condemned to live a
life of taking bed baths,” Wilson
said. “When my spinal cord injury
occurred in 1993, for the first two
years, I took bed baths and I
developed a body odor. And when
I mean ‘Odor,’ I mean ‘Oh-dear!’
“When I was able to move into
a house that had a rolling shower,
the first time I took a shower I
cried. I rubbed myself raw trying
to get rid of that odor. I’ve always
prided myself with good hygiene.
From what I’ve been told by my
doctors, the federal government

considers showers for the disabled
to be a luxury item. I disagree
with that so much. It should not
be a luxury.”
Wilson said he recommends
the program to other veterans. His
message to them?
“If you get an opportunity, it’s
very rewarding,” Wilson said of what
he tells other veterans. “I come from
an electro, mechanical background
so it’s a lot of fun for me. I’d do it
every year if I’m allowed to.
“It’s just a real thrill, and it’s
rewarding to me to be a part of
their educational experience,”
he added.
Detroit Mercy Engineering
student David Duron and his
group created a stretching device
that helps their client stretch his
legs anywhere so he can avoid
having to do physical therapy
every day.
“One of the biggest problems
was he spends hours and hours a
week stretching, it takes up most
of his day sometimes, depending
on how he wakes up,” Duron said.
“He wanted something in-home
that he can use, and something
portable he can use in a hotel
room if he’s traveling. It’s a great
product because it is so mobile,
it’s versatile for an entire market.
People need to stretch, especially
certain areas.
“It’s great. It’s what I work for,
it’s why I wanted to become an
engineer. I love it.”

Top left: Veteran Kenyatta Hunter (seated) enjoys discussing the
projects with student Arafat Abdulmalek.
Top right: Leo LaBand from University of Detroit Mercy and
Alexandria Glumb from Lawrence Tech try out the equipment.
Above: Drake Mushall from University of Detroit Mercy tests out
his creation.

Dave Pemberton, is a Web Content Specialist at
University of Detroit Mercy where he develops stories,
video and photography for the Detroit Mercy web site.
Prior to coming to Detroit Mercy, Pemberton worked
in the newspaper industry as writer, photographer
and videographer for more than 10 years.
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LAUNCH YOUR
NETWORKING
JOB SEARCH
By Brenda E. Paine

T

he Merriam-Webster dictionary defines
networking as, “the exchange of information
or services among individuals, groups, or
institutions; specifically: the cultivation of
productive relationships for employment or business.”
This definition can be off-putting to folks who
are uncomfortable talking to strangers. However,
networking, although looked on by some as
too intimidating, can be the job-seekers’ best
friend. In fact, 85 percent of all jobs were filled
via networking according to a study conducted
in by the Adler Group in 2016. Additionally, a
Walsh College Alumni Survey reported that 51.5
percent of alumni obtained their positions through
friends/relatives/associates, career fairs, OCRs,
or employment agencies. Randall Hansen, PhD,
from Quintessential Careers also reports that,
“the vast majority of job openings are never
advertised or publicly announced, but filled
through word-of-mouth or networking—known
as the ‘hidden job market.’”
Since the thought of networking can be
overwhelming and insurmountable to some, I like
to refer to networking as “mingling and having a
conversation.” Rather than networking becoming a
chore, it might be seen as a fun opportunity to hear
other people’s stories.
There are a plethora of networking articles on the
internet that talk about the importance of networking
as it relates to a job search, as well as how to go about
networking and making the most of the connections.
Careeronestop.com says that “Networking is your
most important job search strategy.” I concur with
this philosophy as there is proof that networking as a
job-search technique really does work. To help get you
started, I devised a 6-Step Plan as a way for you to
launch your networking strategy:
34
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1. Make a plan—Decide that you will just “do it”. Once
you consciously choose to interact with people, it
will be easier for you to get out there and talk with
a diverse set of contacts. Organize your thoughts,
then put them on paper. Having the plan in writing
will nudge you along the path to success.

2. Start somewhere—Networks usually begin with family
members and close friends. This includes extended family
members of aunts, uncles, second cousins, etc. Also, don’t
forget church, volunteering, the butcher, the baker, and the
candlestick maker. Anyone you come into contact with
counts as a networking contact (see successes at the end of
this article).
3. Take it online—Today, you need to be digitally
connected. Employers use LinkedIn and other social

media sites as a way of sourcing candidates. Make
sure you have an updated, professional profile.
4. Be yourself—Don’t try to be someone that you
aren’t. You will be more comfortable in this process
if you stay true to your own personality and
behaviors. If you are not an extrovert, that is okay.
You may choose to single out one person rather
than break into a group of folks who are already
chatting.
5. Always have your resume—Yes, you have been
told to “target” your resume to the specific job
that you are seeking, but you should have a basic
resume that you can hand out at any given time.
6. Give something back— In my experience,
whenever I have offered something to a contact,
the connection seems to be stronger. Don’t have
the mindset that you are going to “get” something
from talking to this person. Meeting this new
person is simply a conversation that might lead to
other things.
There are many examples of real networking successes.
Here are just a few from my experience as a counselor:

 A student received an internship by standing in line
at Starbucks and talking with the person behind
him—who just happened to be a higher level
employee at the Big Three;
 A student (who was a waiter) received a job by
amicably talking with a guest who was looking for a
friendly and motivated person;
 A student received an internship by volunteering at Habitat for Humanity and painting
at a house next to a higher level executive at
a large corporation;
 A friend received an interview within one day because
her friend was on a committee of HR professionals and
connected two folks;
 A student received a job offer because a career
counselor connected the recruiter directly to the
student outside of the traditional on-campus
interview process;
 An alumni received a full-time job at an internship
connection because the recruiter at the event
passed along the alumni’s resume to another
department at the company.
The resources listed in this article
will provide details of how
to follow-up with your
networking contacts
once you get started.
Remember, the more
people you talk
with, the more
associations
you will have,
the wider your
network will
become, which in
turn will increase
your chances of
finding that “right”
someone who will
be able to assist
you in your career
endeavors.

Brenda E. Paine, PhD, is the Director of Career
Services for Walsh College and a United States Air
Force veteran. She has been in the field of Career
Services for more than 12 years. Brenda’s team
that provides career counseling services to students
and alumni, cultivates employers in the community to hire Walsh
students, organizes successful job and internship fairs, and facilitates
workshops. She also counsels veterans about career transitions as she
has experienced that first-hand.
www.esd.org
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RHINOS + GIRAFFES =

COMPOST
Detroit Zoo’s anaerobic digester
turns waste into power
By Susan Thwing

C

oming this month, many of the animals
gracing exhibits at the Detroit Zoological
Society (DZS) will do more than be an
educational source of entertainment for
visitors—their waste will also serve as a source of
energy to run a portion of the Zoo. That’s thanks to an
anaerobic biodigester, which will turn the 500 tons of
animal manure generated annually at the Zoo, as well
as other organic waste, into a methane-rich gas.
According to Gerry VanAcker, DZS Chief Operating
Officer, the biogas will be used to generate power for
the Ruth Roby Glancy Animal Health Complex, saving
the Zoo upwards of $100,000 a year in energy costs.
Another $20,000 will be saved in operating expenses
associated with transporting the waste to disposal
sites. Compost created from the process will be used
to fertilize the gardens and public spaces throughout
the facility.
“There is more enthusiasm for this project than
any I’ve seen for other projects. People are excited to
begin and get the program underway. They are very
committed to our green projects,” VanAcker says.
Construction on the anaerobic biodigester began
in the spring of 2015 near the administrative area of
the Zoo. Due to open this summer, it will be the first
zoo-based anaerobic biodigester system of its kind
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in the country. VanAcker says there is similar one
at the Hellabrunn Zoo in Munich, Germany and the
Toronto Zoo in Ontario, Canada is in the process of
constructing one.
The biodigester, which will cost $1.1 million total,
was partially funded via a crowdfunding campaign.
About $110,000 was raised via Patroncity with gifts
matched dollar-for-dollar by the Birmingham-based
Erb Family Foundation. The Michigan Economic
Development Council also provided a $55,000
matching grant.
Detroit Zoo officials also worked closely with
Michigan State University on the project.
Dana Kirk, Ph.D., an assistant professor in
Biosystems and Agricultural Engineering at MSU and
manager of the Anaerobic Digester Research and
Education Center (ADREC) consulted on the design,
donating his expertise for the beginning of the project.
Dr. Kirk will continue with the project as it gets up
and running.
Kirk has been conducting research and
development of waste-to-resource technologies for
more than 10 years and is an expert on design and
commercialization of waste management systems.
Kirk compares the biodigester process to the
stomach of a cow. “The
biological system breaks down
organic waste using naturally
occurring microorganisms—the
same microorganisms in the
stomach of a cow. The digester
is 100 degrees Fahrenheit and is

sealed air-tight like the animal’s stomach would
be,” he says.
The process of anaerobic digestion, a natural
process where plant and animal materials—called
biomass—are broken down by micro-organisms
in the absence of air, is explained further via a DZS
release, “The process begins when biomass is put
inside a sealed tank or digester. Naturally occurring
micro-organisms digest the biomass, which releases
a methane-rich gas that can be used to generate
renewable heat and power—helping to cut fossil
fuel use and reduce greenhouse gas emissions. The
remaining material is rich in nutrients, so it can be
used as fertilizer.”
The biodigester, which will be odorless and quiet,
is only one of the many environmentally friendly
projects the DZS has put in place.
“About four years ago we began phasing out
plastic water bottles and installed 22 refillable water
stations. This saves about 60,000 empty plastic
bottles from going into landfills a year,” explains
VanAcker. In addition, the zoo switched to energy
efficient lighting, installed permeable paving in the
parking lots to improve storm water runoff, and
began cricket breeding on the grounds of the zoo. All
electricity at the facility is wind powered.
These green initiatives are all part of the DZS
Greenprint, a strategic plan to improve daily
practices, develop new policies and programs and
improve green literacy. The Zoo’s energy goal is to
reduce carbon dioxide emissions from electricity and
natural gas use and to become entirely zero-waste
by 2020. In recognition of the Zoo’s earlier
environmental and sustainability efforts, it was
awarded the Green Award in 2014 by the Association
of Zoos and Aquariums.
“Just recently we held our 5th Annual GreenFest
to raise awareness of
what the Zoo is doing
to protect the earth, and
also teach people how
to incorporate similar
sustainable practices in
the home,” VanAcker says.
“About 7,000 people attended
and we found that many
people already are active in
environmental and sustainable
practices. We hope that increases
over the next five years and even more
people get involved.”
Chances are progress will be made—
with the new anaerobic digestor, even
the animals are helping out.

With 320,000 square feet of versatile space, Suburban
Collection Showplace features the size, latest amenities and
location that enticed Connected Car Technology Conference
and Exhibition, TU-Automotive Detroit, to commit to return
for a 16th time in 2017. Ever the magnet for innovators,
The D is now home to the first-ever U.S. Patent & Trademark
satellite office. By connecting our nation’s innovation agency
to Michigan’s inventors and entrepreneurs, Detroit is helping
spur new growth and opportunities by quickly moving ideas
to reality. After all, innovation and a can-do attitude are
what the comeback city has always been about.

DISCOVER DETROIT, AMERICA’S
GREAT COMEBACK CITY.
Dan Doyle, CMP
National Sales Manager
Detroit Metro Convention & Visitors Bureau
ddoyle@visitdetroit.com
D: 313-202-1976 • F: 313-202-1896 • C: 313-550-7759

TU-Automotive Detroit at Suburban Collection Showplace and
Dr. Christal Sheppard, Director, Midwest Regional United States
Patent and Trademark Office, Detroit.
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M-1 Rail: A Catalyst for Change
in Detroit and SE Michigan
By Leo Hanifin

T

en years ago a group
of Detroit civic leaders,
with names like Penske,
Gilbert and Ilitch,
approached the transportation
center at the University of Detroit
Mercy (UDM) to secure a preliminary plan for a modern streetcar
system for Detroit. A team of seven
UDM engineering and architecture
professors, with consultants from
Deloitte, created a plan titled
“The Woodward Transit Catalyst
Project” that I presented four
months later to a larger group of
leaders from business, government
and foundations and, as they say,
the rest is history.
Actually, that’s not the case.
The road from that presentation to
the opening of service of the Qline
on May 12, 2017 was not a simple
or easy process preordained for
success. Nor is the history of the
catalytic impact of M-1 Rail over.
Between that presentation
in October 2007 and May
2017, M-1’s group of dedicated
leaders and professionals, led
by Roger Penske (Chairman),
Matt Cullen (CEO) and Paul
Childs (COO)—with a lot of help
from many friends from Detroit,
Lansing and Washington—faced
and overcame a daunting array
of challenges that ranged from
financial, legal, political, technical
and infrastructural. Old laws
prohibited the private operation
of rail services. Competing plans
diverted support. Detroit’s financial
morass threatened progress.
The lack of American sources for
vehicles frustrated the team, and
the condition (and locations) of
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The preliminary plan for what is now the Qline.

buried infrastructure created more
challenges. But M-1 persisted
and delivered a modern streetcar
system to Detroit and our region.
The Qline is the streetcar
service on Woodward operated
by the company, M-1 Rail. Like
most streetcars, it operates
on clean electrical power by
connecting to overhead lines
called catenaries. However, the
Qline is only connected to the
catenary 40 percent of the time,
and operates on battery power
60 percent of the time—the highest
off-line percentage in America.
That allows the streetcars to run
under lower bridges and without as
much overhead catenary, making
Woodward much more attractive
and reducing installation costs.
The Qline also has a number of
other features, like regenerative
braking, on-board wifi and bicycle
racks, level boarding and cameras
for security; all on attractive,

efficient streetcars. The residents,
visitors and workers of Detroit can
now experience first-rate, modern
transit, built in the United States by
Brookville Equipment Corporation.
One key priority of the preliminary plan was to create a system
that would stimulate the development of the community and the
economy along the route of the
Qline and beyond. This led to the
“curb-side” alignment that brings
waiting and arriving passengers
close to the varied services and
businesses of Woodward and,
in doing so, stimulates “place
making” which are multi-use areas
around the stops that include
the residences, retail, restaurants,
services and entertainment that
make it a place to live and visit.
In fact, the building and
occupancy of residences along
Woodward has grown rapidly since
the announcement of the streetcar
system. The Midtown area has

more than 2700 housing units
completed, under construction or
in the pipeline since the start of
Qline construction in 2013. More
than 1,000 new apartments were
added in Downtown Detroit in 2016
alone. The overall economic development investments are even more
impressive; since 2013, more than
$6 billion in development has been
completed, is under construction or
planned within a couple blocks of
the Qline’s route.
In addition to being an economic
and residential catalyst, the
Qline has been a catalyst for the
improvement of infrastructure along
its corridor. MDOT coordinated the
rebuilding of bridges and repaving/
improvement of Woodward itself,
making it a much more valuable
and attractive asset to Detroit.
Under the streets, the mapping and
improvement of utilities will aid
further improvement of services in
the downtown and mid-town areas.
Also, the installation of a large duct
bank along the corridor by M-1 will
facilitate and accommodate future
electrical growth demands along
the corridor.
Environmentally, the Qline will
reduce energy consumption and
improve the air quality of Detroit
and the region. In fact, electric
streetcars are the most energy
efficient forms of public transportation. They consume approximately 20 percent as much energy
per passenger mile as a Toyota
Prius hybrid and about one-tenth
that of most of today’s gasoline
driven cars. Carbon emissions per
passenger mile for the modern
streetcar are about 14 percent that
of a Prius, even if the electricity is
generated at coal burning plants.
(Statistical source: Transportation
for Sustainable Communities: A cost
and impact comparison between
alternative transportation modes,
Condon and Dow, Congress for
New Urbanism).

The author and M-1 COO, Paul Childs, celebrate the start of vehicle testing last December.

The Qline streetcar makes a turn at its southern terminus in front of the Qube.

The Qline will carry 5,000 to
8,000 passengers per day, greatly
reducing energy consumption and
emissions, but also significantly
reducing congestion. All of this will
alleviate physical and emotional
stress for both riders and drivers.
The Future: Even with the
start of operations, the M-1 and
the Qline will continue to evolve.
Paul Childs, M-1 COO, believes
“Technology will continue to
change in additional areas like
signaling, battery technology
and customer interfacing (such as
mobile ticketing).”
The catalytic impact of M-1
will not stop either. M-1’s efforts to
map underground infrastructure
was a precursor to a new state-

wide underground infrastructure
mapping initiative.
Finally, and most significantly,
it is hoped that the emergence of
modern transit in Detroit will give
residents from across the region a
chance to experience its comfort
and convenience, leading to a
positive vote for the next regional
transit referendum to develop
modern transit across SE Michigan.

Leo E. Hanifin, PhD, FESD,
is Dean Emeritus of the
College of Engineering and
Science at the University
of Detroit Mercy and a
member of the M-1 Rail Board
of Directors. He is an ESD Fellow.
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SAVING
GREEN
BY GOING
GREEN
By Allison Mills

A

n automated four-point
probe is worth hundreds
of thousands of dollars.
The equipment tests
the electrical resistance of thin
films of a semiconductor, and
in the photovoltaic world, the
probe may be expensive, but it’s
fundamental. Which is why the
Michigan Tech Open Sustainability
Technology (MOST) Lab figured out
how to make one just as precise
for a tiny fraction of the cost. All it
takes is some good old-fashioned
engineering.
Joshua Pearce runs the
MOST lab, and with a dual
appointment in materials science
and electrical engineering, Pearce
is dedicated to making technology
more efficient and accessible.
He is known as both the solar
guy and 3-D printing guru at
Michigan Tech.
“I’m not in it for a specific
technology; I’m here to solve
problems,” he says. “Solar does a
nice job electrically solving energy
challenges, and 3-D printing does
a nice job making new concepts
come to life. It’s pretty easy to
justify using them.”
To Pearce, the problems
to solve in green tech do not
warrant re-inventing the wheel.
Rather green tech innovation is
about streamlining a product or
process while building on the work
of others. Seeing the same old
40
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problem in a new light requires
more brainpower. Pearce and
the MOST Lab excel at bringing
together interdisciplinary teams
to tackle system-scale problems
like maximizing northern climate
photovoltaic output while cutting
the cost of solar arrays. Their
group pulls in expertise from
materials scientists, electrical
engineers, mechanical engineers,
sociologists, physicists, computer
scientists and policy experts. In
order to speak the same language
and work towards a shared
goal, their green technology
development is about cultivating
a mindset, one that requires both
the curiosity of science and the
practicality of engineering tied to
the sharing ethic you learned in
kindergarten.
Which brings us back to the
four-point probe. In order to make
a cheaper version that still passes
scientific rigor for photovoltaic
experiments, Pearce turned to
desktop 3-D printing. Or rather,
he and his students removed
the printing nozzle, redesigned a
mountable probe to attach instead,
set up automated positional
accuracy to within 100 microns, and
built up a dataset to validate the
accuracy and repeatability of these
sensitive electrical measurements.
It reduced the cost by 70 percent
from hand-controlled proprietary
systems while surpassing the

Joshua Pearce is a professor of materials science
and electrical and computer engineering at Michigan
Tech. He works with photovoltaic technologies like this
flexible panel.

RepRap is short for self-replicating rapid prototyping
3-D printer, the machines are also open source.

This four-point probe head sits on a modified
3-D printer, which works just as well as
commercial probes, is far more flexible and is
significantly less expensive.

MOST

Open Source Hardware

Defining open source as “free” is too simple.
While it does mean free access to papers,

downloads and data, open source focuses

primarily on sharing knowledge in order to
refine and apply that knowledge. Free, or

even inexpensive, is currently hard to come
by in research.

“In science, we all have this problem where

we pay so much for scientific equipment that
it overwhelms our budgets,” Pearce says,
explaining that a lot of equipment is simple—
mechanically speaking—and can even be
manufactured with a self-replicating rapid
prototyping (RepRap) 3-D printer.
Pearce proposes that instead of spending
millions of dollars every year replacing quickly
obsolescent equipment, that money could be
redirected to developing open source tools like
3-D printable designs and online databases
that are “upgradeable and transformable—
they will be continuously updated.”
The benefits could be huge: research would
cost less; the equipment would improve
each year; grant competition would be less
inflamed; and educational tools would provide
better inspiration and instruction. Outside
the lab, open source tools could help spur
innovation and diversity in the manufacturing
of nearly any product.
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Joshua Pearce started a 3-D printing course where students build a printer from scratch and learn to use it.

By limiting the cost
of our research and
developing our own
tools, we can do things
that other people
simply can’t...
performance. Plus, theirs is
automated, saving far more money
by using a self-replicating rapid
prototyping 3-D printer—or RepRap
printer. Michigan Tech’s design is
open source, so it is freely available
for anyone to make and use.
“By limiting the cost of our
research and developing our own
tools, we can do things that other
people simply can’t,” Pearce says,
adding that the real investment
is the team’s people power. “This
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four-point probe was possible
because we had a programmer
working on software code, two
electrical engineers working
on the circuit designs and two
materials scientists ensuring it
worked correctly compared to
commercial probes.”
Pearce says his team has
another advantage: location. Not
everyone would see the Keweenaw
Peninsula’s extended economic
depression, some of the highest
electric utility rates in the country
and 200-plus inches of snow as a
benefit for solar research, but the
environment is perfect for testing
the extremes on green technology.
The MOST Lab has examined
everything from plug-and-play
solar for poor consumers to get
started in solar, to hybrid cogensolar systems to enable customers
to protect themselves during a
so-called “utility death spiral”
that happens when many people

start to leave the electrical grid,
to the poor effect on solar output
from snow coverage and good
effect from extra light reflected
from snow. Try doing that in sunny
California.
“We’re trying to solve problems
that first arise here in the Upper
Peninsula but whose solutions are
transferable anywhere else,” Pearce
says.
Photovoltaic energy, digital
manufacturing and open source
research continue to expand
around the world. By plugging
into these global communities, the
MOST Lab can help transition green
technology out of the lab and into
people’s homes.
Allison Mills is
a science and
technology writer
for Michigan Tech.
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Save Money on Auto
and Home Insurance

Engineers and technical professionals are
among the lowest-risk demographic groups.
Because of this, you can take advantage of
big group discounts.*

Take
advantage
of your
profession!

Call 800-682-6881 for a quote.
Be sure to mention that you are with ESD.
SAVINGS AVAILABLE TO ESD MEMBERS AND MEMBERS OF THESE AFFILIATE SOCIETIES:
Air & Waste Mgmt. Assn.–East MI Ch. (EMAWMA)
Am. Chemical Soc.–Detroit Section (ACS)
Am. Concrete Inst.–Greater MI Ch. (ACI-GMC)
Am. Council of Engineering Companies–MI (ACEC)
Am. Foundry Soc.–Detroit Windsor Ch. (AFS-DW)
Am. Inst. of Architects-Detroit Ch. (AIA)
Am. Inst. of Architects-MI (AIA)
Am. Inst. of Chemical Engineers (AIChE)
Am. Inst. of Constructors–MI Ch. (AIC)
Am. Nuclear Soc. (ANS)
Am. Polish Engineering Assn. (APEA)
Am. Soc. for Quality–Greater Detroit Section 1000 (ASQ-DETROIT)
Am. Soc. for Quality–Saginaw Valley (ASQ-SAGINAW)
Am. Soc. of Agricultural & Biological Engineers–MI Section (ASABE)
Am. Soc. of Body Engineers Int’l (ASBE)
Am. Soc. of Civil Engineers–MI Section (ASCE)
Am. Soc. of Engineers of Indian Origin–MI Ch. (ASEI)
Am. Soc. of Heating, Refrig. & Air Conditioning Engineers (ASHRAE)
Am. Soc. of Mechanical Engineers–MI (ASME)
Am. Soc. of Plumbing Engineers–Eastern MI Ch. (ASPE-EMC)
Am. Soc. of Safety Engineers–Greater Detroit Ch. (ASSE-DETROIT)
Am. Soc. of Sanitary Eng. for Plumbing & Sanitary Research (ASSE)
Am. Water Works Assn. (MI-AWWA)
Am. Welding Soc. (AWS-DW)
Arab Am. Assn. of Engineers & Architects, MI (AAAEA)
Armenian Engineers & Scientists of America–MI Section (AESA-MI)
ASM Int’l–Detroit Ch. The Materials Soc. (ASM-INT-DETROIT)
Assn. for Facilities Engineering (AFE)
Assn. for Iron & Steel Technology (AIST)
Assn. of Business Process Mgmt. Professionals–SE MI Ch. (ABPMP)
Assn. of Soil & Foundation Engineers (ASFE)
Automotive Aftermarket Suppliers Assn. (AASA)
Biomedical Engineering Assn. (BMES)
Building Commissioning Assn.–Central Ch. (BCA)

Construction Specifications Inst. (CSI)
Council of Supply Chain Mgmt. Professionals (CSCMP)
CREW Detroit–Commercial Real Estate Women (CREW)
Detroit Chinese Engineers Assn. (DCEA)
Detroit Soc. for Coatings Technology (DSCT)
ElectroChemical Soc. (ECS)
Engineers Without Borders (EWBUSA)
Great Lakes Renewable Energy Assn. (GLREA)
Heavy Duty Manufacturers Assn. (HDMA)
Illuminating Engineering Soc. of North America (IESNA)
Inst. of Electrical & Electronics Engineers (IEEE)
Inst. of Environmental Science & Technology (IEST)
Inst. of Industrial Engineers Greater Detroit Ch. (IIE)
Inst. of Mathematical Sciences (IMS)
Instrumentation Systems & Automation Soc. (ISA)
Int’l Council on Systems Engineering–MI Ch. (INCOSE)
Japan Business Soc. of Detroit (JBS)
Mechanical Contractors Assn. (MCA-Detroit)
Mechanical Inspectors Assn. of MI (MIAM)
Metropolitan Mechanical Inspectors Assn. (MMIA)
MI Ch. of Am. Soc. of Landscape Architects (MASLA)
MI Assn. of Environmental Professionals (MAEP)
MI Assn. of Hazardous Materials Managers (MI-AHMP)
MI Chemistry Council (MCC)
MI Interfaith Power & Light (MIPL)
MI Intellectual Property Law Assn. (MIPLA)
MI Rural Water Assn. (MRWA)
MI Soc. for Clinical Engineering (MSCE)
MI Soc. of Professional Engineers (MSPE)
MI Soc. of Professional Surveyors (MSPS)
MI Water Environment Assn. (MWEA)
MI!/usr/group (MUGORG)
National Assn. of Corrosion Engineers (NACE)
National Assn. of Women in Construction (NAWIC)

* Policies are underwritten by the Citizens Insurance Company of
America and/or Citizens Insurance Company of the Midwest,
companies of The Hanover Insurance Group. Participation in the
group auto and home insurance program is based upon group
membership and company underwriting guidelines.

Nat. Soc. of Black Engineers–Detroit Alumni Extension (NSBE-DAE)
Net Impact Southeastern MI (NISEM)
North Am. Soc. of Chinese Automotive Engineers (NACSAE)
Project Mgmt. Inst.–Great Lakes Ch. (PMI)
SAE Detroit Section (SAE-Detroit Section)
SAE Mid MI (SAE-Mid MI)
SAE Int’l (SAE-Intl)
Safety Council for SE MI (SCSM)
Saginaw Valley Engineering Council (SVEC)
Soc. for Industrial & Applied Mathematics–Gr. Lakes Sec. (SIAM)
Soc. for Marketing Professional Services–MI (SMPS)
Soc. of Am. Military Engineers (SAME)
Soc. of Am. Value Engineers–Greater MI Ch. (SAVE-GMC)
Soc. of Applied Engineering Sciences (SAES)
Soc. of Fire Protection Engineers–MI Ch. (SFPE)
Soc. of Hispanic Professional Engineers (SHPE)
Soc. of Manufacturers’ Representatives (SMR)
Soc. of Manufacturing Engineers–Detroit Ch. No. One (SME)
Soc. of Petroleum Engineers (SPE)
Soc. of Plastics Engineers–Automotive Division (SPEA)
Soc. of Plastics Engineers–Detroit (SPE-DETROIT)
Soc. of Tribologists & Lubrication Engineers (STLE)
Soc. of Women Engineers (SWE)
SE MI Facility & Power Plant Engineers Soc. (SEMPPES)
SE MI Soc. for Healthcare Engineering (SMSHE)
SE MI Sustainable Business Forum (SMSBF)
Southeastern MI Computer Organization, Inc. (SEMCO)
Structural Engineers Assn. of MI–Am. Inst. of Steel Const. (SEAMi)
Student Environmental Assn.–University of MI, Dearborn (SEA-UMD)
TiE–The Indus Entrepreneurs (TiE)
U.S. Green Building Council–Detroit Regional Ch. (USGBC-DRC)
United States Army (USARMY)
United States Navy (USNAVY)
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691 N. Squirrel Rd., Suite 190
Auburn Hills, MI 48326
www.hartlandinsurancegroup.com
248-377-9600

