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Sargent Corporation crews have recently 
completed a $9.6 million project for the city 
of  Portland to provide 2 million gallons of  
underground wastewater storage to reduce 
the amount of  combined sewer that flows 
into Back Cove during heavy rainstorms 
and spring run-off. Normal wastewater 
flows are treated at the city’s treatment 
plant; however, during heavy rains, storm-
water can increase the flows in a sewer 
system by up to 50 times the normal flows, 
resulting in overflow discharges.

Designed by Sebago Technics of  South 
Portland, the CSO project, during a major 
rain event, allows the increased flows to be 
diverted into storage conduits — large con-
crete boxes buried underground. When the 
storm is over and flows return to normal, 
the stored wastewater will be released grad-
ually into the sewer system to be treated at 

the treatment plant rather than being di-
rectly discharged into Back Cove.

Bill Peterlein of  Summit Engineering 
designed “The Arch” — a trenchbox spread-
er bar concept fabricated in Sargent’s Weld-
ing Shop in Stillwater which allowed the 
precast concrete boxes to be installed to a 
depth of  up to 20 feet. Sargent’s newly ac-
quired CAT 385C L excavator, weighing 
200,000 pounds, hoists the precast boxes and 
lowers them into the excavated trench, mat-
ing them with the previous piece.

In addition to constructing the under-
ground storage facilities, the crews com-
pleted tie-ins to the sewer lines going to the 
treatment plant. At completion, crews had 
rebuilt 1,700 feet of  Baxter Blvd., installed 
2,850 feet of  8-foot by 12-foot precast boxes, 
rebuilt two outfall structures in the tidal 

Sargent Corporation helps Portland solve its stormwater problem

PHOTO COURTESY OF SARGENT CORPORATION

A CAT 385C L excavator lowers a precast concrete box into place. These boxes will store 

excess stormwater for release later, reducing overflow problems during major rain events.

Continued on next page
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areas, and completed a new rip rap slope 
which allowed widening of  the jogging trail 
along Back Cove.

The project was challenging, with the 
crews starting the project in the middle of  
winter when conditions were not the best, 
and with a completion date of  just seven 
months — a very tight time frame. Other 
difficulties included a high groundwater 
table and pipes which had to be installed 
beneath existing utilities. The crews often 
had to hand dig to accomplish the work.

Overall, the project, part of  a long-term 
effort to comply with a 1991 consent agree-
ment between city of  Portland, Portland 
Water District, and Maine Department of  
Environmental Protection to reduce CSO 
overflows was very successful. Since 1993 
more than 20 miles of  sewer and storm 
drain pipes have been separated and the 
overflow volume has been reduced by 42 
percent in Portland.

Sargent crews, numbering up to 90 people 
at the height of  construction, included 
highly skilled supervisors, equipment oper-
ators, truck drivers, and laborers who all 
contributed to the success of  the project.

Continued from previous page

This year, the Engineering Week EXPO 
will be back at the University of  Maine in 
its newly renovated Field House.

This year’s E-Week EXPO theme is “Cel-
ebrate Awesome.” This year’s Engineers 
Week theme celebrates you — engineers, 
engineering students, and technicians — 
and all of  the amazing things you do every 
day to make the world a better place.

Everywhere you look you’ll see exam-

ples of  engineering having a positive ef-
fect on everyday life. Cars are safer, 
sound systems deliver better acoustics, 
medical tests are more accurate, and 
computers and cell phones are a lot more 
fun! Engineers are always giving back to 
their communities through their innova-
tion and creativity and, in turn, are mak-
ing a real difference to improve our qual-
ity of  life.

Get ready for an amazing time on Satur-
day, March 22 at the UMaine Field House 
in Orono from 9 a.m. to 2 p.m. as the Engi-
neering EXPO to celebrate Maine Engi-
neers Week. More than 1,500 people are 
expected to attend this year and the first 
600 people through the door will receive a 
free 2014 EXPO shirt, courtesy of  our 
sponsors.

Join us and experience hands-on activi-
ties, view demonstrations, and get involved 
in all that the EXPO has to offer. Maine’s 
top engineering firms, universities, organi-
zations and industry will exhibit through-

out the field house to help raise awareness 
about engineering and STEM.

Try your hand at: spaghetti tower com-
petitions; robotics; building your own 
wind tower; creating a masterpiece using 
3-D printing; making your own slime; 
steering a battleship; making dams with 
dirt; catching T-shirts from a T-shirt 
launcher; experiencing the electrifying 
sensation of  having your hair stand on 
end; and much more.

Comments from past attendees include 
one mother saying, “I loved watching my 
kids being completely excited about learn-
ing and creating! It was an incredible 
event!” Moreover, it was the refrain, “I 
want to be an engineer!” that was heard 
throughout from kids who were being in-
spired by what they experienced at the 
EXPO.

The EXPO directly helps thousands of  
kids realize — some for the first time — 
what engineering is and provides the spark 
that ignites their curiosity and creativity to 

become future engineers.
The E-Week Banquet this year features 

keynote speaker Adam Ayan, a mastering 
engineer with Gateway Studios in Port-
land, He has won multiple Grammy 
Awards for mastering records for artists 
all over the world and will talk about the 
recording industry and his work engineer-
ing music for some of  the world’s best art-
ists. He will also spend some time at the 
EXPO talking with people about his work. 
Check out his work at www.adamayan.
com. The E-Week Banquet is open to the 
public. Please register online if  you want 
to attend by March 7. Learn more at engi-
neeringme.com/engineering-banquet.

MEPC is online at www.EngineeringME.
com. National Engineers Week is held an-
nually in late February or March to public-
ly promote the work and contributions of  
our nation’s engineers. In 2014, National 
Engineers Week is held Feb. 16-22. In 2014 in 
Maine, we are celebrating Maine Engineers 
Week from March 16-22.

CELEBRATE AWESOME! Imagine, create, innovate, explore, and
discover engineering at this year’s Engineers Week EXPO

PHOTOS COURTESY OF UMAINE



4     ENGINEERS WEEK 2014  •  Bangor Daily News Special Advertising Section  •  March 15, 2014 

Welcome to Kepware Technologies
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Kepware Technologies, a software devel-
opment company focused on communica-
tions for automation, announced a $30,000 
software donation to the University of  
Maine, Orono’s Electrical Engineering Tech-
nology Program on Jan. 31, 2014. Headquar-
tered in Maine and committed to the ad-
vancement of  technical education in the 
state, Kepware will outfit each of  the 12 
computers in the EET program’s Program-
mable Logic Controller Lab with licenses for 
its professional-grade Allen-Bradley OPC 
Server Suite and Advanced Tags Plug-In.

“Improving STEM education in Maine is 
a challenge we’re passionate about at Kep-
ware,” said Kepware CEO Tony Paine. “The 
state’s shortage of  well-educated engineer-
ing students will continue to grow without 
intervention, so it is increasingly impor-
tant that we dedicate whatever resources 
we can to the cause.”

Roughly 100 students in the EET pro-
gram will use Kepware’s software through-
out several required classes, which the 

other 370 full-time students in the School of  
Engineering Technology can also take as 
electives. Lab professors will also receive 
complementary training to best prepare 
students and staff  to take full advantage of  
the new software. Access to this profes-
sional technology will prepare EET stu-
dents for post-graduation positions with 
manufacturers, consulting engineering 
firms, utilities, and beyond.

“Access to this state-of-the-art software is 
critical to the education of  UMaine engi-
neers,” said Dana Humphrey, dean of  the 
UMaine College of  Engineering. “We are 
very grateful to Kepware for its generosity 
and support.”

Jordan Millington, a student of  the EET 
program, served as the catalyst to bring to-
gether Kepware and the University, which 
relies heavily upon charitable contribu-
tions from organizations and alumni.

“We are very excited about receiving this 
donation and incorporating the Kepware 

Kepware grants UMaine students edge with technology donation

PHOTO COURTESY OF KEPWARE

Kepware President Brett Austin (left) joins UMaine Orono engineering student Jordan Mil-

lington and Dean of the College of Engineering Dana Humphrey to celebrate the software 

donation.Continued on next page
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software into our hands-on 
laboratories,” said Jude 
Pearse, a professor in the 
EET program. “It is rela-
tionships with industry 
leaders such as Kepware 
that enable us to bring more 
state-of-the-art experiences 
to our students, which in 
turn makes them more valu-
able to the twenty-first cen-
tury workforce, both in 
Maine and abroad.”

Kepware also demonstrates its support 
for engineering education in Maine through 
its Summer Internship Program, which of-
fers four full-time internships every year to 
students within the field of  engineering. 

Kepware’s Allen-Bradley OPC Server 
Suite allows users to connect Allen-
Bradley PLC and Motion Controllers to 
OPC client applications, including HMI, 
SCADA, Historian, MES, and other cus-
tom applications. With the Advanced 
Tags Plug-In, data processing can be 
centralized on the communication serv-
er rather than dispersed across many 
client applications. It also includes 

functionality to link two 
data tags, set a trigger 
based on logical states, 
and calculate new values 
from raw measures.

Kepware Technologies is 
a private software develop-
ment company headquar-
tered in Portland, Maine. 
Kepware provides a portfo-
lio of  software solutions to 
help businesses connect di-
verse automation devices 
and software applications. 

From plant floor to wellsite to windfarm, 
Kepware serves a wide range of  customers 
in a variety of  international vertical mar-
kets including Manufacturing, Oil & Gas, 
Building Automation, Power Distribution, 
and more. Established in 1995 and now dis-
tributed in more than 100 countries, Kep-
ware’s software solutions help thousands 
of  businesses improve operations and deci-
sion making.

 Learn more at www.kepware.com, and 
take an inside look at the company and its 
culture through the Kepware Corporate 
Overview video available on the company’s 
YouTube channel.

Kepware CEO Tony Paine

Continued from previous page

Engineers solve problems in all areas of  our society. Which type of  engineering match-
es your interests? Here are just a few of  the engineering careers you 
can get into.

Aeronautical/Aerospace: Want to make things fly? Aero-
nautical engineering might be for you.

Agricultural: Want to protect the environment and feed 
the world? Agricultural engineers do that and more.

Biomedical: Interested in medicine but don’t want to go to 
medical school? Biomedical engineering helps people by 
combining medicine with technology.

Chemical: Curious about chemical reactions? Chemical 
engineers use chemistry to find new and better ways of  doing 
things.

Civil: The Hoover Dam, the Brooklyn Bridge, and I-95 have 
at least one thing in common: Civil engineers were involved 
in building them all.

Computer: Know your way around a keyboard? Computer 
engineering offers enormous opportunities for your future.

Electrical: Would you like to power the world? Electrical 
engineers work with electricity — the most versatile type of  
power.

Environmental: Is recycling important to you? Concern for the 
environment is the top priority for environmental engineers.

Fire Protection: Fire protection engineers design fire, sprinkler, alarm, exit, and 
smoke-control systems, do risk analyses of  industrial facilities, con-

sult with architects on high-rise structures, hospitals, hotels, and 
stadiums, and investigate fires and explosions.

Industrial: Do you often think “I could do that better or 
faster”? So do industrial engineers.

Materials: How are the tires on a race car different from 
the ones on your family’s car? A materials engineer would 
know.

Mechanical: Like to take things apart? Mechanical engi-
neers design and build all kinds of  machines, from airplane 
engines to undersea robots.

Nuclear: Could fusion be the solution for safe, affordable 
energy? Nuclear engineers are working to find out.     

Surveying: Surveying engineering covers the broad spec-
trum of  surveying and mapping activities encountered in 
modern practice; including newer development such as pho-
togrammetry global satellite positioning, spatial database 

design, quality assurance, and management of  geographic in-
formation systems.
Transportation: Would you like to be the designer of  the next 

Central Artery of  a major city like Boston or become involved in Intel-
ligent Highway Systems of  the future?

Engineers come in many different flavors... what’s your choice?
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WBRC ARCHITECTS · ENGINEERS

“Challenging and rewarding.” This is 
what WBRC civil engineer Rob Frank calls 
the recently completed renovations at the 
Cumberland County Civic Center in Port-
land. WBRC Architects · Engineers of  Ban-
gor and Portland teamed with Denver-based 
arena design consultant Sink Combs Deth-
lefs on the $33-million project. The two 
firms, which also worked together on the 
Cross Insurance Center, used a combina-
tion of  technologies to streamline the de-
sign and documentation process.

Early on, the facility was mapped out in 
minute detail using 3D LIDAR laser scan-
ning, producing more than 1.2 billion data 
points. This allowed the teams to digitally 
visualize existing building conditions re-
motely, and document spaces that were 
high off  the floor without using lifts, saving 
what would normally require time-consum-
ing measurement. These scans were con-
verted into a 3D building information 

model (BIM) that was used as the basis for 
the renovation design.

Interactive 360-degree panoramic photos 
of  existing facility exterior and interiors, 
taken from 231 stations, were laid on top of  
these scans. This allowed team members 
from across country to “walk” through the 
existing civic center, and zoom into details, 
using Leica Geosystems TruView software. 
“It was extremely helpful to have such com-
prehensive documentation of  the existing 
conditions,” said Stephanie Laplant, WBRC 
electrical engineer.

Renovating 163,900 square feet of  space 
also required a series of  phased demolition 
and construction activities, which were 
planned and documented using BIM. “This 
was certainly a challenging project, and 
being able to utilize technology as well as 
on-site coordination was critical to meeting 
our deadlines,” said Dan Monroe, WBRC 
mechanical engineer.

While many of  the Cumberland County 
Civic Center’s improvements are visible to 

the public — including new street-level en-
trances, refurbishment of  5,770-plus fixed 
seats, ADA platform seating, premium 
suites, and more than double the number 
of  restrooms — much of  the work was in 
improving and upgrading the building’s 
elaborate infrastructure. This included re-
configuring and replacing mechanical, 
electrical, plumbing, and fire protection 
systems on multiple levels.

Though technology played an important 
role in this major renovation project, 
there’s no substitute for being on site dur-

ing design and construction to make sure 
things are going according to plan. “Fortu-
nately, our office is centrally located in 
downtown Portland and just over a block 
away from the Civic Center,” said Michael 
Johanning, project architect.

Cianbro was the contractor for this 
project. Other key players from WBRC 
include Ray Bolduc, civil engineer; John 
Poulin, structural engineer; Jenifer Rich-
ard, interior designer; Paul Brody, land-
scape architect; and Bob DuBois, BIM/
CAD specialist.

IMAGE COURTESY OF WBRC/SINK COMBS DETHLEFS

A rendering of the Cumberland County Civic Center’s new Spring Street entrance.

IMAGE COURTESY OF WBRC/SINK COMBS DETHLEFS/NCG

To streamline the Civic Center renovation, 3D laser scans (1) were translated into BIM doc-
umentation of the civic center’s complex (2) mechanical and (4) structural systems. The 
entire facility was also photographed in 360 degrees (3). BIM wireframe imagery was also 
used to plan demolition (4, demolition in red) and construction.

Renovation meets innovation at Cumberland County Civic Center

You’ll Like Working With Us
PORTLAND 207.828.4511  n BANGOR 207.947.4511  n SARASOTA 941.556.0757  n www.wbrcae.com
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Out of our labs, we have designed, built, and deployed the first 
offshore wind turbine in the Americas.

Working side-by-side with industry, the UMaine Composites 
Center trains students to become the next leaders and innovators 
in renewable energy.

To learn more, visit: composites.umaine.edu     
    facebook.com/UMaineComposites

UMaine’s AEWC making waves — and harnessing them... and more
The Advanced Structures and Composite 

Center at the University of  Maine is dedi-
cated to the development of  advanced com-
posite materials that heavily rely on 
Maine’s abundant natural resources. We 
apply advanced composite materials to 
each of  our six world-renowned program 
areas: defense composites, industrial test-
ing, nanocomposites, offshore wind, civil 
infrastructure, and wood composites.

The UMaine Composites Center has un-
dergone significant expansion since its 
founding in 1996. What began as a center 

dedicated to the research and development 
of  engineered wood composites quickly ex-
panded its capabilities.

Housed in a world-leading 87,000-square-
foot laboratory, the Composites Center has 
attracted $138 million in research funding 
to Maine, as well as $14 million in indus-
trial contracts from over 300 clients; finan-
cially supported over 1,400 students; re-
ceived 24 patents; received 29 national and 
global awards for research excellence; and 
collaborated with 31 units on the UMaine 
campus. In the next decade, we plan to 

strengthen our world leadership in develop-
ing the use of  advanced materials in civil 
infrastructure, aerospace, defense, and en-
ergy applications; educating student lead-
ers; and creating new industries and jobs 
opportunities.

UMaine’s Composites Center is on the 
leading edge of  offshore-wind technology 
development. To date, UMaine is develop-
ing breakthrough offshore wind technolo-
gies and acquiring capital infrastructure 
required to support technology develop-
ment. New materials are under develop-
ment for floating platforms, towers, and 
wind blades that will directly involve me-
chanical, civil, and environmental engi-

neering research related to composite and 
concrete materials science, material dura-
bility, and structures.

The UMaine Composites Center employs 
hundreds of  undergraduate and graduate 
students to work on our projects in a vari-
ety of  fields such as engineering, business, 
and social sciences, giving students real-
world experience that will help them in 
their job search after school, and will allow 
for Maine graduates to stay and work in the 
state. The University of  Maine has fostered 
this pipeline for highly skilled young work-
ers with unparalleled experience and 
makes Maine a hub for future inventors, 
entrepreneurs and innovators in Maine.

UMaine’s Composites Center is on the leading edge of offshore-wind 

technology development. To date, UMaine is developing breakthrough 

offshore wind technologies and acquiring capital infrastructure required 

to support technology development.



BY DAVID M. FITZPATRICK

BDN SPECIAL SECTIONS

Homework and classwork is fine, but 
nothing beats real-world experience. At the 
University of  Maine College of  Engineer-
ing, every graduate gets just that.

They’re called Senior Capstone Projects, 
and every student must complete one to 
graduate. While each student gets hands-on 
work right from the very first freshman se-
mester, these projects are in conjunction 
with actual end users 
that solve real-world 
problems — and give 
the students invalu-
able experience.

“These are real 
projects with real 
needs [and] real end 
users,” said Dean 
Dana Humphrey. 
“[The students] get to put their engineer-
ing skills to use. They learn how to work 
as teams, and they have fun. This is really 
a great combination.”

These challenging projects also mean 
that students work together. That, Hum-
phrey said, is as important as the end 
result.

“When they get out in the real world, en-
gineering is not a solo sport — it’s a team 
sport,” he said. “You’ve got to learn how to 
work as a team.”

The projects are varied, but they affect 
safety, human health, the preservation of  
history, and the economy.

For example, there’s the current “Clean 
Snowmobile Challenge” project. Designed 

for future entry into a Michigan Tech con-
test, the goal for these Mechanical Engi-
neering students is to re-engineer a stock 
snowmobile’s small engine to run cleaner. 
The UMaine team is working to convert 
this snowmobile to run on compressed nat-
ural gas.

Planning began in September 2012 and 
construction one year later. Recently, the 
team’s first test saw the snowmobile run-
ning, albeit not well. Now they’re into the 
troubleshooting phase to learn how to tune 

the engine to run 
more effectively.

“In real engineer-
ing, you have the 
coursework … but 
then you actually have 
to test it, which means 
you’ve got to build it,” 
said Humphrey. 
“That’s what engi-

neers do every day. And our students get to 
do that.”

Another project aims to light up rural 
roads. In a state with about 500 moose-
vehicle collisions every year, resulting in 
some fatalities, many injuries, and lots 
of  property damage, dark roads can be 
deadly. The Maine Department of  Trans-
portation has asked the CoE to come up 
with a solution, so Electrical Engineer-
ing students are designing solar-powered 
lights. They won’t need power lines, and 
will only switch on when they detect a 
vehicle approaching — and switch off  
after it has passed. In addition to safety 
issues, this represents cost savings: no 
need to run power lines, and no using 

power from the grid.
Biological Engineering students are 

working on a project for The Jackson Lab-
oratory: how to maintain the body tem-
perature of  mice during surgery. That 
might be easy with people, but it’s a lot 
harder with mice — which are vital to 
medical research.

Civil Engineering students are helping 
out Orono High School and its troublesome 
athletic field. It doesn’t drain right, mean-
ing practices and games are affected or 
canceled when the field gets soaked.

There are a pair of  projects helping out 
Leonard’s Mills in Bradley. First, Mechani-
cal Engineering Technology students are 
rebuilding an antique Lombard Steam Log 
Hauler. This is important to Maine’s histo-
ry; the Lombard was invented in Maine, 
and was first successful commercial vehi-
cle using a continuous track for propulsion 
— a technology later used in tanks during 
World War I, and construction and agricul-
tural equipment later. Meanwhile, students 
in Construction Management Technology 
are devising a way to replace the cedar 
shakes on a roof  of  a building located deep 
in the woods and next to a stream. Planning 

how to get there, access the site, and do the 
job are all things being considered.

And of  course there is the ongoing work 
with offshore-wind platforms. Civil Engi-
neering students are now planning for 
when the project goes full-scale, including 
how and where to build, in particular for 
mass production. The students are design-
ing a graving dock — sort of  like a large 
drydock — and working with Cianbro in 
preparation for future construction.

The Senior Capstone Projects program, 
which has evolved over 15 years, has always 
been a vital component at the College of  
Engineering. They’re hands-on, applied 
projects that look very good on resumes. 
Although the projects have faculty advi-
sors, for the most part the teams work 
alone.

“To some extent, the training wheels are 
off,” Humphrey said.

Humphrey says the excitement of  proj-
ects like these is part of  what attracts 
young minds to engineering. He speaks 
from experience.

“I’ve been an engineer since 1978, and 
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COMMITMENT & INTEGRITY DRIVE RESULTS

At Woodard & Curran, the commitment and integrity of our people drive results for you every day. 

We employ more than 200 talented people in Maine, and are proud to be 
recognized as the top engineering �rm based in Maine.
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UMaine Senior Capstones expose students to real-world projects

BDN MAINE PHOTO BY DAVID M. FITZPATRICK

Some of the students working on the “Clean Snowmobile” project pose here with their 

work in progress. The students are Derek Duff (from left), Ben Lord, Eric Plourde, Nathan-

iel Devoe, Philip Coffren, and Izaak LaChapelle. This Arctic Cat snowmobile has been con-

verted to run on compressed natural gas instead of gasoline. It runs a little rough, but 

that’s where the troubleshooting and problem-solving come in.

Continued on next page

“When they get out in the real 

world, engineering is not a solo 

sport — it’s a team sport.”
—DEAN DANA HUMPHREY, UMAINE 

COLLEGE OF ENGINEERING
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Water Resource Engineering

I’m still having a blast,” he said. “It’s just 
great fun.”

It pays well, too, 
with four-year gradu-
ates starting out in 
their careers averag-
ing $50,000 or more per 
year. This is part of  
the reason that the 
CoE has again posted 
record enrollments. It 
also boasts a 97 per-
cent placement rate 
for graduates, the best 
of  any program at UMaine. There’s no sur-
prise: Maine needs engineers; from October 
2012 through September 2013, there were 
1,500 job postings in Maine for engineers, 
from entry-level positions and up.

“The job market for engineers is just 
hot,” Humphrey said. “For the young folks 
today, I think this is an exciting time to con-

sider a career in engi-
neering.”

If  you like challeng-
es and solving prob-
lems, Humphrey says 
considering a career 
in engineering is well 
worth the look.

“There are a lot of  
things you can major 
in in college where you 
learn enough to com-

plain about a problem,” he said. “But if  you 
want to actually solve the problem, you 
need to be an engineer.”

To learn more, visit the College of  Engi-
neering online at engineering.umaine.edu.

Continued from previous page

“The job market for engineers is 

just hot. For the young folks today, 

I think this is an exciting time to 

consider a career in engineering.”
—DEAN DANA HUMPHREY, UMAINE 

COLLEGE OF ENGINEERING

BY DAVID M. FITZPATRICK

BDN SPECIAL SECTIONS

Whether we’re building roads, repairing 
bridges, erecting buildings, upgrading rail 
lines, constructing ports, designing me-
chanical or technical products, or replac-
ing antiquated water and sewer systems, it 
all starts with engineers.

In the U.S., trillions in infrastructure 
improvements alone are looming. In Maine, 
we have plenty to do; if  we don’t, we might 
not attract new businesses and people to 
the state.

Dana Humphrey, the dean of  the Univer-
sity of  Maine College of  Engineering, be-
lieves that we can decrease the “brain 
drain” exodus of  young minds leaving 
Maine by exposing them to engineering 
when they’re young. And we’re going to 
need a bumper crop of  them.

“It’s not like something wants to happen 
in Maine that requires engineers, you can 
call up the College of  Engineering and say, 
‘Send me another 200,’” Humphrey said. “It 
takes a while to grow them.”

Along with the brain drain, Maine has the 
oldest population in the country — another 
reason to keep kids here. And since, as Hum-
phrey states, 80 percent of  Maine business 
relies on engineers at various stages, we 

should be able to grow plenty of  them.
“If  you don’t have the engineers to de-

sign it, you can’t build it — whether it be a 
bridge or a jet engine,” Humphrey said. 
“Engineers, to me, are a force multiplier in 
terms of  economic development.”

The CoE certainly produces them, and 
Maine keeps using them. Ninety-seven per-
cent of  CoE students land jobs or enter 
graduate school within six months of  earn-
ing bachelor’s degrees. Even with 20 per-
cent of  students coming from outside 
Maine, 60 percent of  graduates get their 
first jobs in Maine — starting at $50,000 to 
$60,000, and sometimes more. And last year, 
when national unemployment was at 7.7 
percent, engineers were about 2 percent. 
Even in a recession, engineers are first in 
line for new projects, since planning and 
design always comes before implementa-
tion. So with all those infrastructure im-
provements coming to Maine, it’s a good 
field to get into.

“It’s going to be done by the generation 
of  engineers that we’re graduating now,” 
Humphrey said. “It’s a very exciting time to 
be a young person to start a career in engi-
neering.”

Humphrey said we must embrace the 
push to develop new technologies to keep 
Maine at the forefront instead of  relying on 

everyone else — whether it’s offshore wind, 
biofuels as a byproduct of  papermaking, or 
other innovations that will come out of  
Maine. 

“Those are the kinds of  opportunities 
that are truly going to move Maine’s econo-
my forward and create demand for engi-
neers,” Humphrey said. “Engineers are key 
to making this happen.”

But some claim that we don’t need to 
build it here; it will come here anyway.

“When you get it from other people, it’s 
made elsewhere,” Humphrey said. “We 

want to be able to say it’s made in Maine. 
The technology was conceived in Maine, 
it’s made in Maine, and we export it some-
place else.”

Even though having Mainers do the work 
means keeping money here, there are still 
those who seem to make careers out of  
fighting against projects that will benefit 
Maine in the long term.

“You can’t just be a naysayer and say 
‘This won’t work, that won’t work,’” 
Humphrey said. “We need to create a 
new paradigm.”

Home-grown engineers are key parts of helping Maine’s economy

BANGOR DAILY NEWS FILE PHOTOS

Wind power (left) and biofuels (right) are just some of the things Maine engineering stu-

dents are being trained for. Maine’s economy will rely on many engineering fields.
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Research projects under way at Maine 
Maritime Academy are developing solu-
tions to real-world problems  — and the 
researchers developing those solutions 
are MMA students.

“We have undergraduate students that 
are involved in changing the world,” said 
Dr. Richard Kimball, Ph.D. associate pro-
fessor of  engineering. During the past 
few years, MMA students have tackled 
such diverse research as designing an 
energy-efficient lobster boat (which 
would reduce fuel costs for Maine lobster-
men) and using marine algae to produce 
fuel.

The latter project has involved stu-
dents enrolled in marine biology and ma-
rine systems engineering.

Student research could have worldwide 
implications. Kimball explained that “the 
maritime industry has issues that re-

quire research.” On the high seas, for ex-
ample, the international enforcement of  
emissions standards is pushing ship own-
ers to find ways to reduce emissions on 
existing engines or to invest in expensive 
new engines, a costly alternative.

One possible solution could be burning 
a biofuel that, due to its chemical compo-
sition, produces fewer emissions than 
does traditional diesel fuel. Researchers 
at Maine Maritime Academy and the 
Chemical and Biological Engineering De-
partment at the University of  Maine have 
collaborated for some time on developing 
such a biofuel. According to Kimball, 
UMaine researchers are developing a bio-
fuel from wood fiber, and “we’re going to 
test it on our engines.”

A research-grade test stand
And that is where Doug Blasius, Zach 

Lawrence, and Brendan Scully come into 

play. They are fourth- or fifth-year seniors 
in MMA’s five-year Marine Systems Engi-
neering program, which qualifies gradu-
ates to test for a Coast Guard license as a 
third engineer.

For their Capstone project, the three stu-
dents want to “create a research-grade die-
sel-engine test stand,” Scully said. The proj-
ect, which entails a 5-horsepower, single-
cylinder Hatz 1B30 diesel engine set up at 
an MMA testing facility in Bucksport, has 
three components:

• Designing and crafting a fuel-measure-
ment system that will accurately measure 
the fuel being used by the engine during 
each test;

• Designing a way to precisely control the 
engine’s throttle;

• Designing a way to precisely control the 
engine’s dynamometer, “which gives us 
control of  the engine,” Scully said.

The three seniors have already conduct-
ed much research on what components and 
software will be needed. After assembling 
and testing the instrumentation, the stu-

dents will “put the engine on different 
loads” to learn the results, Scully said.

Creating a research-grade test stand — 
which would be tested and approved by 
third-party labs — would allow MMA to 
conduct research for other entities. Blai-
sius, Lawrence, and Scully plan to have 
their systems built and tested before they 
present the findings of  their Capstone proj-
ect in mid-April.

Scully said that “we are building on 
other Capstone projects” completed in pre-
vious years. “The end goal is to validate the 
viability of  marine biofuels. Part of  that 
validation would be emissions.”

“Being involved in research like this pre-
pares us for grad school, for working in an 
engineering firm,” Scully said.

Bringing power to the grid
Nicholas Berner and Nicholas Cabral, 

both fourth-year seniors in the MSE 
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Maine Maritime Academy students research real-world problems
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Inside an Andrews Hall laboratory at Maine Maritime Academy in Castine, students Bren-

dan Scully (left) and Zach Lawrence program a small electric motor (between computer 

and gray cable) that will actuate the throttle control on a 5-horsepower diesel engine. Lo-

cated beside the computer is a control box containing other components to be used in the 

students’ Capstone Project; Scully and Lawrence, along with Doug Blaisuis, are fourth- or 

fifth-year seniors enrolled in MMA’s marine systems engineering program. They are de-

signing instrumentation for a research-grade diesel-engine test stand currently under de-

velopment by MMA.

Continued on next page
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program, purchased five dams on the 
Goose River in Belfast and Swanville in 
February 2013. Hydroelectric-generat-
ing facilities exist at three dams; for 
their Capstone project, Berner and Ca-
bral proposed designing and building a 
hydroelectric measurement-and-control 
system for one particular generating 
facility on Swan Lake Avenue in East 
Belfast.

“It’s a small power station, [with] a 
twin turbine set, [capable of  generating] 
a little over 100 kilowatts” when opera-
tional, Berner said.

Depending on the “head” (the water 
level in the pond created by the dam), the 
turbines can run simultaneously or sin-
gly, with one turbine shutting down 
when the water level drops below a cer-
tain point. Both turbines would shut 
down if  the water level dropped too low.

For their Capstone project, Berner and 
Cabral are designing and testing the in-
strumentation that would detect water-
level fluctuations and switch the tur-
bines on or off  accordingly. Such “fail-
safe” systems:

• Protect the turbines from being dam-
aged;

• Meet the safety requirements set by 
Central Maine Power before the hydro-
electric station can feed power into that 
utility’s grid. Berner and Cabral are 
working with an electrical engineer 
from Orono-based SGC Engineering to 
ensure that the hydroelectric measure-
ment-and-control system meets CMP’s 
standards.

Berner and Cabral wrote a software pro-
gram that can “read” the information pro-
vided by water-level sensors and provide 
that data to the instrumentation relays. 
They will conduct an experiment at MMA 
“to mimic what would happen inside the 

[East Belfast] power station” as water lev-
els change, Berner said. The experiment 
will provide information vital to the power 
station’s actual operation.

When the Capstone project wraps up 
in April, “we would like to present that 
we’ve designed an operable turbine-con-
trol system and figured out the actual 
turbine efficiencies,” Berner said.

Kimball has been the advisor for many 
student-led research projects at Maine 
Maritime Academy. “Our students get a 
different level of  education by partici-
pating in research. They have to figure 
out the solutions,” he said.

“Our students are exposed to the fu-
ture of  the maritime industry. Doing re-
search here brings them closer to being 
[industry] leaders ready to take on the 

tough problems,” Kimball said.
Research efforts at MMA were bol-

stered last October, when the U.S. De-
partment of  Transportation awarded a 
$1.414 million University Transporta-
tion Center grant to develop a Marine 
Engine Testing and Emissions Labora-
tory. Designated METEL, the new lab 
will focus on the research and develop-
ment of  emissions reductions tech-
nologies, according to an MMA press 
release.

The lab will be located in the state-of-
the-art ABS Center for Engineering, Sci-
ence and Research, which will be con-
structed this year on the MMA campus.

For more information on Maine Mari-
time Academy’s programs, visit www.
mainemaritime.edu.

Continued from previous page
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Nicholas Berner, a fourth-year 

senior in the marine systems 

engineering program at Maine 

Maritime Academy in Castine, 

stands beside a wave tank in-

side Andrews Hall. Berner and 

Nicholas Cabral, another MSE 

senior, purchased the Goose 

River Hydro Co. in February 

2013. For their senior Cap-

stone Project, they are design-

ing and building a hydroelec-

tric measurement-and-control 

system to be installed in a 

power station in Belfast. Bern-

er and Cabral hope to produce 

hydropower at the station 

later this year and sell the 

electricity to Central Maine 

Power. They may conduct 

some Capstone Project-related 

tests with the Andrews Hall 

wave tank.

“We have undergraduate students that are involved in changing the world  ... Our students are exposed to
the future of the maritime industry. Doing research here brings them closer to being [industry] leaders
ready to take on the tough problems.”

—DR. RICHARD KIMBALL, PH.D., ASSOCIATE PROFESSOR OF ENGINEERING.
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DID YOU KNOW?
Six of  the 10 college majors with the highest salaries for new graduates 

have something to do with engineering. So says a survey from the Na-
tional Association of  Colleges and Employers, which notes that computer 
engineering majors earned the top spot with an average starting salary of  
$70,400 for graduates who finished school in 2012. Chemical engineering 
majors came in second with an average starting salary of  $66,4000, while 
computer science majors, with average starting 
salaries of  $64,400, came in third. The NACE sal-
ary survey relied on information from the Bu-
reau of  Labor Statistics, the United States 
Census Bureau and Job Search Intelligence, 
a compensation management firm. In 
addition to computer science, the 
survey, which examined starting 
salaries for new graduates in more 
than 90 fields of  study, found that fi-
nance, construction science/man-
agement and information sciences 
and systems were the only majors 
outside the field of  engineering to 
crack the top.

(NewsUSA) — Some engineering experts 
believe mechanical engineers are advocates 
for international sustainability. At the very 
least, while some fully embrace and others 
cautiously test the waters, a sustainable 
consciousness is surfacing in the occupa-
tion.

In a survey conducted by the American 
Society of  Mechanical Engineers (ASME) 
in collaboration with the engineering soft-
ware firm Autodesk, 87 percent of  the pro-
fessional and student respondents revealed 
their interest in sustainable practices and 
designs. Furthermore, mechanical engi-
neers (MEs) displayed a professional inter-
est in sustainability along with a personal 
investment.

“Sustainability is clearly establishing it-
self  as part of  the mechanical engineering 
culture,” said Thomas Loughlin, executive 
director at ASME. “Some 75 percent of  the 
engineers surveyed suggested that their 
organizations are involved, or even ex-
tremely involved, in sustainability. This is 

another example of  the vision and commit-
ment of  engineers around the world to im-
prove the quality of  life for all.”

Loughlin isn’t the only one who believes 
that embracing sustainable practices 
should be part of  the gig. Many universi-
ties and engineering programs encourage 
practices that seek to use less energy, re-
duce emissions or use renewable or recy-
cled materials.

Some students and fresh graduates are 
very familiar with sustainable methods. 
The ASME survey, which polled nearly 
2,000 ME students, found that more than 70 
percent of  students reported being ex-
tremely or somewhat involved with sus-
tainable engineering.

Engineering ethics courses discuss the 
social responsibilities of  mechanical engi-
neering, especially its ability to make an 
impact on global sustainability. Some pro-
fessors argue the sustainable development 
framework supports the idea that good en-
gineering entails a level of  environmental 

conscientiousness.
Such concepts are applied in ASME ef-

forts like Engineering for Change, E4C, a 
project co-founded with the Institute of  
Electrical and Electronics Engineers 
(IEEE) and Engineers Without Borders-
USA. By connecting local governments and 
activists with engineers, technologists and 
NGOs, E4C facilitates the creation and 
sharing of  sustainable solutions to hu-

manitarian challenges in communities 
around the world.

To learn more about the ME occupation 
and its emphasis on sustainable engineer-
ing, visit www.asme.org. The future looks 
bright, especially when two-thirds of  sur-
veyed engineers expect their organizations 
or employers to increase sustainable ef-
forts and green specifications in the next 
year.

Sustainability a clear part of the culture of mechanical engineering


