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FROM THE PUBLISHER

MARK C. ZWEIG
mzweig@zweiggroup.com

Have you ever hired someone who didn’t work out — someone who effectively “fired 
themselves” by either refusing to accept your coaching and input or to recognize the signs 
that they were in trouble and change their behavior? Of course you have. And if you are like 
me, it’s happened more than once. And like any parting of the ways with an employee — 
perhaps someone you even considered a friend — it’s not fun.

The important thing is to learn from it. Here are some thoughts:

1. No matter what happens, no matter how angry you may be with someone who let you 
down, do not vilify them. It didn’t work out. They may have completely disappointed you. 
They may have put in so little effort it is ridiculous. They may have been unwilling to accept 
direction or criticism. But that doesn’t necessarily make them a “bad” person who you need 
to talk trash about. Assume good intentions. Maybe they are going through problems you 
know nothing about. Best to keep your thoughts to yourself and move on. It will help you 
and them. But that doesn’t mean you shouldn’t be honest about why you are letting someone 
go (if that is what happens). They need to know so they don’t repeat it in their next job. 
Don’t cop out and fail to confront.

2. Be more careful in your hiring. I’ve always liked to spot talent in people. I also care 
about the situation some people are in — people who I think are good people. As a result, 
sometimes I will take a chance on someone who perhaps I shouldn’t be taking a chance on. 
Sometimes that works out beautifully and I can feel good. Sometimes it doesn’t and I feel 
bad. The important lesson, though, is to be very careful in your hiring. Don’t be blinded by 
your desire to help someone. Look at their credentials. Do they have the basic education/
registrations they need to do the job. And look at their past work experience. Did they get 
fired or quit from each job? What led to that? Look past the resume for telltale signs of what 
has led them to where they are now, and pay attention to those signs!

3. Be compassionate. Don’t give up on the person. Your job and work environment may 
have been ill-suited for them, but that doesn’t mean all jobs and environments are. If you 
can still help these people, you should try to. Best to keep everyone as a friend to the extent 
it’s possible and not have anyone out there wanting to shoot you in the back or trashing your 
organization as a workplace. Plus, the truth is, some of these people could easily land in 
another organization where they could really cause you some trouble!

4. Let it go. Stop obsessing about why things didn’t work out and move on. Everyone has 
to do this (let it go) in order to heal the emotional wounds and free their minds for whatever 
lies ahead. Take the lead on forgiveness. Take the high road every time.

Let’s face it, we’re all going to get let down by people at some point in time. The point is to 
acknowledge that so we don’t repeat the same mistakes over and over again.

Meanwhile, we have another great issue of Civil + Structural Engineer magazine. Thanks to 
our editor, Bob Drake, and many other contributors, I don’t think our content has ever been 
better. But of course, we always welcome your comments and feedback. Read on!

When things 
don’t work out

Any parting of the ways with 
an employee isn’t fun. 
The important thing is 

to learn from it.
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Project Profitability: The tech world
By Howard Birnberg, Association for Project Managers

I live just south of Silicon Valley and the news is constantly filled with 
the latest updates on tech activities, tech leaders, and tech issues. I have 
a 27-year-old son who is now with his second tech startup. Silicon Valley 
firms operate differently than I see elsewhere in engineering, architectural, 
and facilities firms. Tech firms regularly provide stock options to nearly all 
staff, offer free lunches, have informal structure, non-existent dress codes, 
flexible hours, and rapid opportunity for advancement for good performers. 
For many, performance counts, not credentials. Most have young staff, are 
highly motivated, and seek to keep everyone excited to work there. Strong 
egos abound, self-confidence is expected, and performance rewarded 
financially.   

At the same time, many tech firms were founded and run by individuals 
with technical backgrounds, having weak communication skills, little 
financial management experience, poor marketing capability, and no real 
understanding of how to run a business. The failure rate is high, much 
venture capital lost, staff turnover great, and frustration not unusual. The 
two startups at which our son has worked offer some important lessons for 
the civil and structural engineering industry.

Read the entire article at http://tinyurl.com/projectprofit-may17.    

 

Diversions: Better, smarter, faster
By Andy Sciarabba, P.E.

In May 2015, my Diversions article, “Restoring Faith,” was a reflection 
on some awful yet amazing experiences I had two years prior as part of an 
unsuccessful quest to hike around one of the Finger Lakes in Central New 
York. What the article did not reveal was that I eventually completed the 
hike, albeit in segments, by the end of the year and I vowed that I would 
hike the rest of the Finger Lakes — all 11 of them.

Read the entire article at http://tinyurl.com/diversions-may17.  

 Civil + structural engineer online
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 CHAD CLINEHENS, P.E., is Zweig Group’s president and CEO. Contact him at cclinehens@zweiggroup.com.

Engineering OUR FUTURE

Polarized

Newton’s third law of motion states, “For every action, there is an equal and opposite reaction.” So when two 
objects interact, they exert forces on each other. The stronger one force gets, the stronger the opposing force 
must become to counter it. 

This law can be applied to many things outside of simple objects. In politics, when one party gets fired up to 
champion something, the opposing party gets fired up and tries to block it. Often, both parties want similar 
things overall, yet their highly charged positions can defeat accomplishment for the greater good. 

Unfortunately, this can happen in firms too. I have worked with a number of firms that I call “polarized,” 
where there are two distinct methodologies or approaches that are in constant conflict. Much like the political 
system, you have two groups in these companies that are charged with opposite polarities and continually 
fight against each other. For many firms, this is crippling. The two sides are so polarized that they actually 
cancel each other out, holding the company back from being able to do anything meaningful. 

Likewise, I have worked with “polarizers” — people who constantly work to divide people and build the 
charges up between two groups. They are exhausting and frustrating to deal with, and often leave destruction 
in their path. 

What does all this mean for you? Don’t be a polarizer and don’t allow people to polarize you. You must rise 
above what is often petty differences and be the voice of reason. The internal forces constantly pushing on 
each other rarely accomplish anything and leave everyone excused all of the time. It sucks the life force out 
of the company and creates a miserable environment for everyone. 

The person who can unify people and bring them together for a common goal and to accomplish a greater 
good has a bright future with an accelerated career path. Want to be the CEO someday? Flee from drama and 
stay focused on growing, both personally and professionally.

Rise above what is often petty 
differences and be the voice of reason.
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Engineering front line

How do you build a company or a team where everyone feels like they are on the same page 
— or at least in the same book? Whether your company or team is operating in a small-office 
environment downtown or divided by multiple time zones around the world, getting people 
to connect to a common vision, purpose, and strategies can be a big challenge. Everyone has 
different desires and goals in life and different cultural and professional backgrounds, and 
many of us were raised with independence as a virtue. How can we align people like that to 
common goals or at least to the similar direction? 

First, you want to have a crystal-clear purpose and vision for the team. For example, we 
have a mission of “making the world a better, safer place.” While this sounds cheesy to 
some, we walk the talk. More than 80 engineers from our company showed up at the 2010 
Haiti earthquake disaster despite certain physical risk at the time. As a leader, I was the first 
to go and stayed there the longest. This kind of craziness may not be for every company or 
everyone, but you need to articulate an inspirational call to action. Talk is cheap. Living it 
yourself is the best way. 

Only by living your vision will you attract people who already align with the culture and 
purpose of the team. Some people will not fit and naturally leave you, but that’s ok because 
this is how to build a cohesive team. Leadership is not about changing people. You can’t ask 
a horse to climb a tree; therefore, make sure that the right people are signed up for the right 
journey. It’s much more fun that way. 

Second, help people build trust with one another. How? By getting to know one another.

We recently had a two-day global leadership meeting in San Francisco, the location of our 
new office. Principals, country managers, and other key leaders representing our offices 
around the world flew in from as far away as Colombia, Italy, India, Nepal, and New Zealand. 
 
Our meeting had almost zero presentations to facilitate relationship building. Instead, we 
held breakout sessions where small groups around tables discussed and wrestled with the 
challenges facing our teams. It wasn’t always easy because opinions on what the problems 
are and how to solve them were sometimes at odds. Yet through this process, we built and 
deepened relationships and somehow grew closer. 

While it takes a lot of effort to gather everyone together for events like this — as well as 
relax and get to know one another — it’s the best way to connect people on a professional 
and personal level. Is it worth it? Definitely. 

Only when you have people committed to the same goals and strategies will they truly 
be accountable to one another — not controlled by a CEO or board members, which will 
eventually fail. This will create decentralized decision-making in the company and get 
the best results, which is what every team wants, right? Inspired, competent people with 
common goals control their own destiny and achieve shared team results.  

toward a 
common vision 

and goals
inspired, competent people with common 

goals control their own destiny and 
achieve shared team results

By H. Kit Miyamoto Ph.D., S.E.

H. KIT MIYAMOTO, PH.D., S.E., is the CEO and a structural engineer for Miyamoto International (http://
miyamotointernational.com), a California seismic safety commissioner, and president of the 
technical nonprofit Miyamoto Global Disaster Relief. He specializes in high-performance earthquake 
engineering and disaster mitigation, response, and reconstruction.
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Mark Adams, RCDD/NTS, joined Burns Engineering’s Aviation 
team as a principal systems manager. He has more than 26 years of 
experience in airport technology systems engineering, and has been 
involved in the design and construction of some of the largest and most 
complex airport terminals in the world.

John Pfisterer was named a senior vice president at M&J Engineering, 
PC. His career includes more than 20 years with MTA Bridges and 
Tunnels, during which he also served as facility engineer at the Queens 
Midtown Tunnel, where he oversaw the capital and major maintenance 
programs.

Cheryl Lowrance, P.E., PTOE, PMP, joined VHB as national prac-
tice leader for transportation technology based in Tysons, Va. She will 
oversee transportation technology efforts firmwide. Her more than 
three decades in the transportation industry includes experience in the 
project management, design, implementation, and operations of intel-
ligent transportation systems.

Michael C. Brown, Ph.D., P.E., F.ACI, is a senior supervising engi-
neer in the Herndon, Va., office of WSP | Parsons Brinckerhoff. In his 
new position, Brown serves as the firm’s U.S. bridge asset management 
leader, leading the firm’s team of bridge experts. Victor Martinez, 
P.E., was named area manager for the Orange and San Bernardino, 
Calif., offices of WSP | Parsons Brinckerhoff. He has 37 years of trans-
portation industry experience in California and has managed numerous 
complex, high-profile transportation projects throughout the state. 
Kevin Reed, P.E., was named operations manager for the West region 
of WSP | Parsons Brinckerhoff, with responsibilities for management 
of the firm’s civil, structural, traffic, planning, environment, and in-
spection services, as well as oversight of project management activities 
on key projects in the West region. Joe Vogel, P.E., is a vice president 
in the Cincinnati office of WSP | Parsons Brinckerhoff. In his new posi-
tion, Vogel serves as market leader for the Cincinnati area, responsible 
for managing operations, developing strategies that position the firm 
for major business opportunities, and establishing long-range plans.

CTL|Thompson hired project engineer Stephanie Fairbanks to join its 
Denver office. Fairbanks’ experience in foundation design, bridge con-

struction, and environmental remediation will add to CTL’s strength on 
projects in need of cantilever systems, tieback systems, soil nail walls, 
and mechanically stabilized earth walls.

The Charles E. Via, Jr. Department of Civil and Environmental Engi-
neering (CEE) and the CEE Alumni Board recently appointed Darren 
Conner, P.E., as a member of the 2017 Academy of Distinguished 
Alumni at Virginia Tech. Conner was selected based on his overall 
career accomplishments, including his 32 years with Dewberry, most 
recently in a senior management role as president of the firm’s South-
east division. Also at Dewberry, Jonathan Williamson, AICP, was 
hired as a senior planner for the transportation division in the firm’s Or-
lando, Fla., office. As a member of the general engineering consultant 
team for the Central Florida Expressway Authority (CFX), Williamson 
will be responsible for managing CFX studies as well as performing 
project development and environmental studies for Florida Department 
of Transportation projects throughout the state. Katie Jones, P.E., was 
promoted from associate to senior associate in Dewberry’s Raleigh, 
N.C., office. With more than 15 years of industry experience, Jones’ 
subject matter expertise includes water and wastewater treatment, re-
covery, reuse, and regulatory permitting.

Ralph Ehlers joined Parsons as vice president of Rail and Transit, 
Canada. In this role, he will focus on implementing new rail lines, ex-
panding existing systems, and providing project management services 
for all elements of mass transit, including mainline railways, commuter 
rail, high-speed rail, bus rapid transit, and urban transit.

Matrix New World Engineering, PC announced Craig McCarrick, 
LSRP, joined the firm as a project manager in the Site Remediation 
group. He has supervised remediation activities that include industrial 
soil contamination, underground storage tank closures and removals, 
soil boring and sampling, air and groundwater sampling and analysis, 
and monitoring well installations. Dylan Ryan, P.E., joined Matrix as 
a project manager with the firm’s Land Development Services group. 
He has a dozen years of experience as an engineer and project manager 
and has worked on and provided oversight for a number of commercial, 
industrial, and residential developments; road improvement projects; 
soil remediation work; and recreational projects.

Mark Adams, RCDD/NTS Victor Martinez, P.E.

Dylan Ryan, P.E.Jonathan Williamson, 
AICP

Darren Conner, P.E.

John Pfisterer Kevin Reed, P.E.

Katie Jones, P.E.
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Joe Vogel, P.E.
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EVENTS

May 2017

Excellence in Project Management
May 3 — Miami
June 6 — Houston
Aug. 16 — Detroit
Nov. 29  — Charleston, S.C.
Tutorial and case study workshop sessions present critical areas every 
project manager should know from the perspective of architecture, 
engineering, and environmental consulting firms.
http://zweiggroup.com/seminars/excellence-in-project-management 

Carlson User Conference
May 3-5 — Maysville, Ky.
Specialized training on the use of Carlson’s suite of software products 
for professionals in the surveying, civil engineering, mining, and 
construction fields.
www.carlsonsw.com/uc17 

5th International Conference on Roundabouts
may 8-10  — green bay, wis.
Triennial conference provides a forum for exchange of technical, policy, 
planning, operational, and administrative information on all aspects of 
roundabouts.
www.cvent.com/events/5th-international-conference-on-roundabouts/
event-summary-e41055eaaabe48d9a23511bd91f9f3e2.aspx  

Municipal Wet Weather Stormwater Conference
may 15-17  — charleston, S.C.
Topics include underground stormwater management, shoreline 
stabilization and sea level rise, dam safety, stormwater runoff reduction, 
case studies for innovative BMPs, and more.
www.ieca.org 

Global Public Transport Summit
may 15-17  — montreal, canada
Organized by UITP (International Association of Public Transport), 
the summit focuses on seven key trends and themes affecting urban 
mobility, including digitalization and Mobility as a Service.
https://uitpsummit.org 

Grouting Fundamentals and Current Practice Short Course
may 15-19  — austin, texas
Pressure grouting as a method to improve geotechnical characteristics 
of soils and rock masses, with special focus on mechanisms, theories, 
and practical applications of grouting to ground densification and 
strengthening, permeability reduction, and groundwater cutoffs.
http://executive.engr.utexas.edu/epd/grouting17.php 

Industrial and Commercial Water Reuse Conference
may 21-23  —atlanta
Focus on sustainable water policies, accounting and conservation of 
water and energy, and development and application of appropriate 
water treatment and reuse technology.
https://watereuse.org/news-events/conferences/2017-industrial-and-
commercial-water-reuse-conference 

Urban Street Symposium
may 21-24  — raleigh, N.C.
Provides a forum to compare and discuss alternative street design 
practices, document better street designs, and transfer urban street 
research findings to state agencies and to local governments.
http://ncsite.org/uss5

Leadership Skills for AEC Professionals
May 23-24 — Denver
Nov. 7-8 — washington, d.c.
Specifically developed to provide design and technical professionals 
with the skills to become more competent leaders, including strategies 
and techniques that will help them grow personally and professionally.
http://zweiggroup.com/seminars/leadership-skills-for-aec-professionals 

june  2017

World Transport Convention
june 4-6  — beijing, china
An international platform for transportation industry stakeholders 
to share research findings and academic ideas, exchange successful 
practice and managerial trials, and explore business opportunities and 
global collaborations.
http://wtc.9811.com.cn/dct/page/1 

International Bridge Conference
June 4-8 — National Harbor, Md.
The IBC annually attracts more than 1,200 bridge owners and 
engineers, senior policy makers, government officials, bridge designers, 
construction executives, and suppliers from throughout the U.S. and 
abroad.
https://eswp.com/bridge/bridge-home

3rd North American Symposium on Landslides
June 4-8 — Roanoke, Va.
Investigation, classification, monitoring, analysis, and mitigation of 
landslides, including case studies on innovative analysis techniques and 
solutions.
www.aegweb.org/mpage/nasl17m 
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ACE17
June 11-14 — Philadelphia
American Water Works Association annual conference and exhibition 
covers more than 30 interest areas in the potable water, stormwater, and 
wastewater industries.
www.awwa.org/conferences-education/conferences/annual-
conference.aspx 

World Multidisciplinary Civil Engineering-Architecture, Urban 
Planning Symposium
June 12-16 — Prague, Czech Republic
Second annual forum for discussion of the latest findings and 
technologies in different fields of the civil engineering, architecture, 
and city and urban planning.
www.wmcaus.org 

HxGN Live
June 13-16 — Las Vegas
Hexagon software conference featuring more than 400 customer-led 
case studies, training sessions, and technology certification courses. 
http://hxgnlive.com/2017 

The Principals Academy 2.0
June 14-15 — Baltimore
July 19-20 — Chicago
Oct. 26-27 — San Diego
Crash course in all aspects of managing a professional service firm, 
including an expanded focus on business development, strategic 
planning, and financial management. 
http://zweiggroup.com/seminars/the-principals-academy

SuperPile ’17
June 14-16 — Coronado, Calif.
Presentations on the latest developments in augered cast-in-place/drilled 
displacement piles, drilled shafts, driven piles, ground improvement, 
helical piles and tiebacks, marine foundations, micropiles, testing and 
evaluation of foundation systems, and seismic and lateral loads. 
www.dfi-superpile.org 

Stormwater Seminar 2017
June 15-16 — Quebec City, Canada
Use of smart systems/big data for innovative approaches to stormwater 
management.
www.wef.org/events/conferences/upcoming-conferences/stormwater-
seminar 

juLY  2017

Real Marketing and Branding for AEC Firms
July 27 — St. Louis
Designed to bring clarity and distinction between marketing and sales, 
this course will aid all levels of staff to understand how to market the 
firm and build the brand in their respective roles.
http://zweiggroup.com/seminars/real-marketing-and-branding-for-aec-
firms

AUGUST  2017

Financial Management for Non-Financial Managers
Aug. 9 — Cincinnati
Overview of business financial management, including interpreting 
financial statements, key performance metrics, benchmarking, 
predictive cash flow management, and how strategic decisions drive 
the value of the firm.
http://zweiggroup.com/seminars/financial-management-for-non-
financial-managers  

New York City Bridge Conference
Aug. 21-22 — New York
Organized by the Bridge Engineering Association, the 9th conference 
features renowned bridge engineers from all over the world.
www.bridgeengineer.org 

Check online at http://csengineermag.com/industry-events 

for events later in 2017. Send information about upcoming 

conferences, seminars, and exhibitions relevant to civil and 

structural engineering to Bob Drake at bdrake@zweiggroup.com.
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Civil+Structural Engineer recognizes exceptional 
professionals 40 years old or younger.
By Bob Drake

This sixth annual Rising Stars in Civil Engineering and Rising Stars in Structural Engineering recognizes 29 
professionals, 40 years old or younger working in the United States, who have shown exceptional technical 
capability, leadership ability, effective teaching or research, or public service benefiting the civil and structural 
engineering profession, their employers, project owners, and society. Zweig Group editors selected the engi-
neers highlighted on the following pages (in alphabetical order) from an impressive group of nominees from 
both the private and public sectors. Limited space allows only a brief and incomplete summary of each Rising 
Star’s many accomplishments, projects, and activities to date.

Rising Stars in Civil Engineering
Adam Allen, P.E., PTOE, TSOS, (age 35) department manager for Traffic Engineering & ITS, Maser Consulting 
P.A., Hamilton, N.J., specializes in all aspects of traffic signal design and operations. He currently leads a team 
of eight engineers with diverse technical expertise in various areas of traffic engineering, operations, safety 
improvements, and ITS services. Upon joining Maser Consulting, he took on a leadership role by establishing 
the Traffic Engineering & ITS Department. During a six-year period, the department’s revenues rose by more 
than 150 percent and several new service lines were established. Within two years after joining the firm he was 
named an associate and later named a principal associate, becoming the youngest shareholder in the company. 
In 2014, Allen worked with company leadership to form the Maser Consulting Association, a program that 
formally organized and further engaged the firm’s senior associate and associate members. Allen serves on the 
Port Authority of New York and New Jersey’s Landside Transportation Management team for the LaGuardia 
Airport Redevelopment Project — a multi-billion-dollar project that is the largest public-private partnership 
in the world.

2017
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Aaron Call, P.E., (age 34) engineering manager, OHM Advisors, Columbus, Ohio, is one of the firm’s newest 
shareholders, elected in November 2016 to the elite group of 34 employee owners. Call is responsible for 
leadership, mentorship, and performance of a group of highly skilled, multidisciplinary engineers. In five 
years, he has grown the team from just two to more than 20 associates, spanning transportation, municipal, 
environmental, water resources, and survey/field services. He also led efforts to open a new full-service office 
in downtown Columbus. Call has been instrumental in restructuring the previous segmented, silo discipline 
approach into a holistic, multidisciplinary partnership amongst the firm’s disciplines. His innovative approach 
and unconventional thinking as a project manager is best illustrated by the Spring and Long Multimodal Street 
Conversion, a City of Columbus initiative that garnered the ASHE Central Ohio 2015 Project of the Year 
award. The aggressive design schedule warranted an innovative approach that fast-tracked the city review 
process, resulting in a collaborative workshop review format with participation by key city staff. 

Mujahid Chandoo, P.E., (age 32) associate and project manager, Surface Water Group, Michael Baker Inter-
national, Irvine, Calif., is recognized for his leadership and ability to coordinate and develop solutions to 
complex challenges collaboratively with multiple stakeholders. Mujahid has established himself as an expert in 
advanced hydraulic modeling both locally and internationally. He has given presentations on advanced model-
ing techniques at conferences including ASCE EWRI World Congress, the Association of State Dam Safety 
Officials Annual Conference, and the 16th Annual California GIS Conference. He is a pioneer in development 
of coupled one-dimensional subsurface and two-dimensional surface hydraulic modeling, including anima-
tion of above ground flooding and creating a three-dimensional real time view of potential flooding impacts. 
Mujahid has held an officer position with ASCE Orange County Environmental Water Resources Institute for 
five years. He is currently serving as the past chair. He also has been actively involved with the Engineers 
Without Borders USA - Orange County Professional Chapter for the last six years, using personal vacation 
time to participate in overseas projects.

Brian Crookston, Ph.D., P.E., (age 36) senior engineer, Schnabel Engineering, LLC, West Chester, Pa., regularly 
collaborates with a worldwide network of premier hydraulic engineering and research professionals with uni-
versities, government agencies, and consultancies and is an active member of nine professional organizations 
and eight committees. He has served on an additional 18 scientific/engineering committees on six continents. 
Early in his tenure, Crookston prepared and defended a proposal for the U.S. to host (for the first time) the sixth 
installment of the International Symposium on Hydraulic Structures. He co-authored the soon-to-be-released 
ICOLD bulletin on the Hydraulic Design of Spillways and is working with the U.S. Army Corps of Engineers to 
update its hydraulic design manual for spillways. Crookston has authored 50 technical publications, including 
two books, three book chapters, and 45 technical journal and conference papers. Significant ongoing projects 
include revisions and updating of the Corps’ engineering manual, Hydraulics Design of Spillways, and design 
of what are believed to be the first two piano key weirs in the U.S. and first staged piano key weir in the world. 

Chad Davis, P.E., (age 37) vice president, Infrastructure Practice executive, Michael Baker International, Pitts-
burgh, is responsible for Michael Baker’s Infrastructure Practice within the Pittsburgh office, comprising more 
than 180 professionals focused in civil and environmental engineering, GIS professionals, and professional 
land surveyors. He oversees the staff and manages all project contractual matters; project performance; re-
source planning; operational business planning; and talent recruitment, development, and retention for the 
practice. He is also the company’s national technical lead for dam and levee services. In addition, Davis serves 
as the managing partner of two joint ventures that he helped establish in 2013 to pursue larger environmental 
programs at the state and federal level, as well as provide additional capabilities in the environmental remedia-
tion market. As the operations manager for one of Michael Baker’s most diverse practices, Davis’ leadership 
and entrepreneurial spirit has helped to grow and differentiate the department’s portfolio of clients and services. 
During the last three years and as a direct result of successful marketing and business development initiatives, 
his team has grown by 30 percent and expanded its services.
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Stephen Delgado, P.E., (age 36) owner/principal, Texas Engineering Solutions, Austin, Texas, formed the firm 
with co-owner/co-principal Hank Smith, P.E., in 2009, where he currently leads a team of 21 professionals. 
Delgado is actively involved with the Urban Land Institute, Real Estate Council of Austin, Texas Society of 
Professional Engineers, and the Austin Contractors and Engineers Association of Austin. He is a graduate of 
the Real Estate Council of Austin’s Leadership Development Council, served as president of the board of direc-
tors for the Greater Austin Contractors and Engineers Association, and received the Austin Under 40 Award 
for the Engineering, Architecture, Design category and the Greater Austin Business Award for the Executive 
Leadership, Small Business category. Additionally, he served on the City of Austin’s council-appointed Citizen 
Advisory Group for the CodeNext project. Projects include Belterra Subdivision, a 1,611-acre master-planned 
community awarded Austin Business Journal’s 2015 Master-Planned Community of the Year; and Steiner 
Ranch, a master-planned community situated on 4,600 acres near Lake Travis, which the Austin Business 
Journal has named Best Master-Planned Community for three years in a row.

Justin Haselton, P.E., LEED AP, CPESC, (age 36) manager, Civil Engineering/Survey Department, R.E. Warner & 
Associates, Westlake, Ohio, is responsible for managing, supervising, and growing all civil engineering and 
surveying work and personnel. In 2016, Haselton was promoted to department manager based on his leader-
ship skills and ability to plan, organize, coordinate, and implement engineering and administrative operations 
of considerable complexity and diversity. In recognition of his many contributions to the company, he was 
nominated and elected to become a shareholder of the firm in 2012. Recognized as one of R.E. Warner’s 
next-generation leaders, he has completed the E5 Leadership Academy, a leadership training program with 
a comprehensive approach to professional and personal growth. Haselton seeks to make sustained contribu-
tions to the profession’s technical community, advancing the efforts of the business, education, and science 
sectors in Northeast Ohio. He is committed to future engineers and mentors and engages with local students 
by participating in speaking engagements at area school districts and promoting shadow students. He also has 
been instrumental in development of R.E. Warner’s Mentorship Matters program.

Kyle LeBlanc, P.E., CFM, LEED GA, (age 32) professional engineer, Lockwood, Andrews & Newnam, Inc. (LAN), 
College Station, Texas, has spent most of his time since beginning his career in 2006 working with LAN’s 
Educational Program Management Group, focused on K-12 and higher education in Texas. As a leader within 
this team, LeBlanc supports a wide array of tasks that typically accompany school bond programs such as long-
range planning, stakeholder presentations, budget management, project management, and closeout activities. 
He also leads LAN’s Facility Condition Assessment (FCA) efforts in his role as a project manager. FCAs are an 
essential building block in development of capital improvement campaigns. He has also been responsible for 
helping implement LAN’s Campus Ambassador Program (CAP) as part of the company’s recruiting and hiring 
initiative. In his current capacity with the CAP initiative, LeBlanc guides the activities of campus ambassadors 
assigned to five universities in Texas. He also served as the deputy project manager for the statewide condition 
assessment of the Texas Department of Transportation’s facility and site inventory.

Nadira Najib, (age 32) junior engineer, Langan Engineering and Environmental Services, Parsippany, N.J., has 
worked on multiple brownfield and landfill development projects, ranging from less than one acre to as large 
as 240 acres. Najib is currently working on her Ph.D. thesis at Stevens Institute of Technology where she has 
taught and supervised undergraduate-level laboratory course work. In addition, in 2012 she assisted a professor 
at Stevens Institute of Technology to develop a sustainable irrigation system in the costal land of Ecuador. 
She has been a member of the Interstate Technology and Regulatory Council light non-aqueous phase liquids 
update team and is a lead on revising and updating two chapters of a technical and regulatory guidance docu-
ment. Originally from Morocco, Najib volunteers with the International Rescue Committee, providing Arabic 
translation and interpretation to new Syrian refugees in New Jersey. Volunteering with Engineers Without 
Borders, she has worked with the United Nations Relief and Works Agency to help Palestine Refugee com-
munities assess and plan for improvement of wastewater collection and treatment systems.
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Cristina Calderón Olea, P.E., (age 40) project manager II, San Francisco Public Works, San Francisco, oversees 
a $50 million bond-funded portfolio as manager of the Streetscape Program and works closely with peers 
from other city agencies, the Federal Highway Administration, Caltrans, the regional Metropolitan Transporta-
tion Commission, and the County Transportation Authority to fund, plan, design, and build transformational 
improvement projects. She represents Public Works at community forums and before city boards and commis-
sions, citizen advisory committees, and professional organizations. Olea bikes, walks, and drives the streets 
she sets out to change so she knows firsthand the challenges and potentials. As San Francisco’s Intelligent 
Transportation System project engineer, she helped develop the 20-year Strategic Plan and Citywide Network 
Plan and was involved in planning, design, and implementation of an Ethernet network over fiber optics in-
tegrating advanced traffic signal controllers, software, CCTV cameras, changeable message signs, and video 
detection. She served as project manager for the $13 million, award-winning Cesar Chavez Streetscape safety 
project. She also is a guest lecturer at Santa Clara University on project implementation from planning through 
construction.

Joseph Scarborough, P.E., (age 37) project manager, Port and Coastal Services, Lockwood, Andrews & New-
nam, Inc. (LAN), Houston, is a waterfront structures engineer with 13 years of design experience in key 
engineering roles for a wide range of waterfront structures throughout the world, including container terminals, 
liquid bulk terminals, and bulk material handling terminals. He has significant experience leading multidisci-
plinary teams of structural, geotechnical, and coastal engineers and surveyors to deliver work packages. Prior 
to his employment at LAN, Scarborough served as the group leader for the Houston Ports and Harbors Group 
at HDR Engineering. Scarborough has mentored several EITs within the port industry. As part of restora-
tion efforts following Hurricane Sandy, the New York City Park Board proposed several projects along the 
coastline. Scarborough worked on one of these projects in Queens, restoring community access to the beach. 
Scarborough is a founding member of the local Coasts, Oceans, Ports & Rivers Institute (COPRI) chapter in 
Houston, a semi-autonomous institute of the American Society of Civil Engineers, and currently serves on the 
executive committee.

Jacob Torres, Ph.D., P.E., CFM, (age 33) project engineer, Hydrology and Water Resources, Lockwood, Andrews 
& Newnam, Inc. (LAN), College Station, Texas, serving a technical leadership role, has helped draft key pro-
posals that led to $1.8 million of awarded work for LAN. Much of this work is related to flood risk management 
surrounding the greater Houston region. For these projects, he serves as the lead modeling specialist, while 
managing and mentoring two professional engineers and three engineers-in-training, including two interns. 
One of Torres’s passions is to train and mentor future generations of engineers. For this reason, he negotiated 
a contract to provide a series of lectures in Advanced Hydrology & Hydraulics, a graduate level course at Rice 
University. He also has provided guest lectures at Texas A&M University (TAMU), with topics ranging from 
advanced 2D modeling to what it’s like to be a civil engineering consultant. Torres serves as a technical support 
lead and mentor to the TAMU Engineers Without Borders chapter with about 100 active members with four 
projects — two in Nicaragua, one in Peru, and one in Costa Rica.  

Rising Stars in STRUCTURAL Engineering
Ibrahim Almufti, S.E., P.E., LEED AP, (age 37) associate, Advanced Technology + Research Group, Arup, San Fran-
cisco, leads a multidisciplinary team in quantifying seismic hazard, building performance, and risk through 
state-of-the-art numerical methods and by developing mitigation strategies and resiliency plans. He is the re-
silience leader for the Arup San Francisco office and the leader of the Arup Global Seismic Skills Network. He 
recently led development of the REDi Rating System, which provides a framework for implementing a holistic 
design, planning, and verification approach (resilience-based design) for achieving “beyond-code” earthquake 
resilience objectives. As part of this approach, Almufti developed the REDi Downtime Methodology for pre-
dicting the time required to achieve post-earthquake re-occupancy and functionality. He also worked with 
Stanford to quantify the losses (financial and downtime) for new tall buildings designed to modern building 
codes, demonstrating that the code “life-safety” objectives may translate to significant building downtime. As 
a member of the USGBC LEED Resilience Working Group, Almufti is helping to develop a suite of Resilient 
Design Pilot credits for the next version of LEED.
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Anantha Chittur, P.E., (age 34) senior associate, Baldridge & Associates Structural Engineering, Inc. (BASE), 
Chicago, led an international division in Delhi, India, in his first assignment after joining the firm. During 
this assignment, he managed BASE’s largest buildings, including the 550-foot, 2.6 million-square-foot Wave 
One and DLF Camellias, a 4 million-square-foot residential development with three levels of basement and 
nine towers ranging from 15 to 38 stories. Chittur was involved in 27 projects during his 18 months in India, 
ranging from full structural design to value engineering, constructability reviews, and construction support 
services, plus coordinating and liaising between the contractor, architects, and BASE’s offices in Honolulu and 
Chicago. In 2013, Chittur returned to the U.S. to head and grow BASE’s Chicago office. Under his leadership, 
revenue from Chicago-based projects increased 478 percent, the number of Chicago-based projects increased 
300 percent, and the Chicago office increased staffing from two to its current team of nine. 

Rhiannon Cooper, (age 32) senior construction engineer, AECOM, Denver, began her professional career as 
a structural engineer, but that lasted only six months as management quickly realized the value of her com-
munication and organization skills. She quickly moved up the ranks as a seller-doer project manager on small 
bridge projects before being selected to relocate to London, managing the complex structural design for the 
West Gate Bridge project in Melbourne, Australia. Cooper shifted market segments into commercial buildings, 
where she was promoted as the construction manager for buildings at 28 schools (total value of $47 million) 
throughout the Melbourne metropolitan area. She then shifted market segments again into mining, working on 
an underground mine bypass shaft and on a greenfield iron ore project. Following completion of the project, 
Cooper relocated to Denver to help grow the water resource construction business as a pursuit manager. She 
is active in recruiting women in construction, has been active in the National Association of Women in Con-
struction, and has become involved in Girls Exploring Science Technology Engineering and Math, promoting 
technical professions to school-aged girls. 

Kristi Grizzle, P.E., LEED AP, (age 38) principal and project manager, Walter P Moore, Houston, was promoted 
to stockholder and firm principal in 2014, making her only the fifth female principal in the firm’s 83-year 
history. With both project-level and leadership/management responsibilities, she is the firm’s regional market 
sector leader for higher education pursuits in Texas and serves as a key member of Walter P Moore’s senior 
management team. She has been an ongoing presenter for the firm’s FastStart program, providing mentorship 
to new graduate engineers and also has served on the firm’s Knowledge Management Steering Committee, 
developing new strategies for information sharing and collaboration among the 18 U.S. and five international 
offices. Grizzle is a long-time board member and the current 2016-2017 president-elect of the Rice Design 
Alliance, a premier organization for architects, engineers, and contractors advocating for the built environment 
in Houston. She has also served for several years on the UT Austin Civil Engineering Department’s External 
Advisory Committee. Outside of her professional life, Grizzle devotes much of her time to volunteering, and 
is especially passionate about advocating for children.

John Hand, P.E., LEED AP, (age 34) building structural lead, Arup, Houston, completed undergraduate degrees in 
architecture and philosophy while pursuing his structural engineering studies. His professional experience is 
highlighted by the ability to engineer and creatively combine all major building materials — including steel, 
concrete, masonry, and timber — in seismic and high-wind environments. Hand led engineering design for 
the new 984-foot-long conservatory atop the new Chongqing Raffles City Development (under construction), 
spanning over four independent, 820-foot high-rise towers, by using base isolation bearings and dampers 820 
feet in the air between the interface of the towers and conservatory. Hand founded and is currently leading the 
building group’s structural engineering practice at Arup’s Houston office. He dedicates a significant portion of 
his time to teaching and inspiring the next generation of architects and engineers and regularly volunteers for 
the Structural Engineers Association of Texas student chapter at the University of Texas at Austin. 
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Chad Harden, S.E., P.E., (age 39) senior associate, Michael Baker International, Irvine, Calif., has quickly pro-
gressed from a project engineer and task lead to project manager, to an officer with the company who now 
oversees several direct reports and manages both local projects and projects across the country. Harden has 
successfully collaborated with cross-office Michael Baker colleagues in Chicago, Milwaukee, Phoenix, and 
Irvine on such notable projects as the Oso Creek Bridge widening in Mission Viejo, Calif.; the Hoan Bridge 
project in Milwaukee; and the API Gateway conveyor bridge in Calexico, Calif. His creative approach lends 
well to value engineering early on as well as efficient project delivery. Harden is a passionate advocate for sci-
ence, technology, engineering, art, and math in education. Seeking to merge his engineering proficiency with 
an interest in technology led him to develop “The Art of Engineering” podcast (http://taepodcast.libsyn.com/
podcast), which explores the evolution of a career in engineering, from college to early design and technical 
duties, to perspectives of more senior design engineers. 

Murat Melek, Ph.D., S.E., P.E., (age 39) structural engineer, Arup, Los Angeles, has experience ranging from 
performance-based seismic design and peer review of tall buildings in seismic regions to analysis and design of 
structures with complex geometry. His areas of interest include computational design, structural optimization, 
performance-based earthquake engineering, tall building design, and evaluation and rehabilitation of existing 
structures. On the Basaksehir Integrated Health Campus project, a team led by Melek is using scripting, cloud 
computing, and structural design theory to optimize the design-built 10 million-square-foot base-isolated hos-
pital. As lead structural engineer for design of the superstructure of Guggenheim Abu Dhabi, Murat pushed the 
team to work on the digital project platform, providing seamless coordination between the Gehry Partners and 
the structural team. Melek has co-authored widely cited publications and has been active in development of 
next-generation seismic retrofit guidelines, currently as a voting member of ACI 369 committee. He developed 
and taught a Structural Systems Design course at UCLA from 2009 to 2014 while working as a full time 
structural engineer at Arup.

Akash Rao, P.E., M.ASCE, (age 35) associate, Hardesty & Hanover, Annapolis, Md., started his professional career 
in New Orleans post-Hurricane Katrina in 2008 as an engineer-in-training and progressed into a professional 
engineer specializing in structural analysis, design, and construction support services for flood protection 
structures, levees, and bridges. He was the engineer of record for a $40 million pumping station project that 
won the best concrete project award in the infrastructure category from the ACI Louisiana chapter in 2012. The 
project also won a sustainability award for promoting green materials and practices during construction. He 
was the project manager for damage assessments to infrastructure in the state of Louisiana and provided lead-
ership in recovery efforts after Hurricane Isaac made landfall in 2012. Rao now works in the Annapolis, Md., 
office of Hardesty & Hanover, involved in several complex bridge design, inspection, rehabilitation, repair, 
and replacement projects using both concrete and steel girders. He is also part of the design team involved in 
the $4 billion redevelopment of LaGuardia Airport.

Heather Reed, Ph.D., (age 29) Thornton Tomasetti, New York, has expertise in high-fidelity, physics-based 
simulations; model-based, Bayesian statistical data inversion; uncertainty quantification, sensitivity analysis, 
risk, and reliability; multi-physics simulations; and reduced order modeling techniques. It has fundamentally 
enhanced the sophistication of Thornton Tomasetti’s contributions to the industry and her Navy-funded re-
search of metamaterials has implications for advancement of structural design mitigating seismic events. Reed 
teaches an annual course at Cornell University, “Practical Experience in Structural Mechanics,” in which 
students demonstrate their proficiency using the probabilistic risk tool that she created. Thanks to Reed’s work, 
Thornton Tomasetti is expanding the scope of its research into seismic events and evaluating underground 
metamaterials and their potential to mitigate damage caused by earthquakes. She developed a machine learning 
model to predict a structural component’s density, reducing the need for expensive experimental tests. These 
tests have been a huge barrier to adopting 3D printing, and diminishing their need could lead to its increased 
use. Reed has advanced methods to optimize nondestructive evaluation inspections and use simulations to 
correlate structural damage features with inspection signals.



20          csengineermag.com          may 2017

Scott Schneider, P.E., LEED AP, (age 39) associate principal, Thornton Tomasetti, New York, leads a team of 25 
structural engineers who develop complex structural design strategies for health care facilities, higher educa-
tion buildings, government agency facilities, U.S. embassies, hotels, museums, offices, and residential build-
ings. He has a demonstrated ability for improving coordination and collaboration while keeping projects on 
schedule and within budget. Schneider has a strong background in digital design and BIM, employing a range 
of technologies and approaches throughout all phases of a project. As a member of the New York Building 
Congress Task Force on Innovation and Best Practices, he continues to advance ideas on how building infor-
mation can be leveraged to assist in fabrication and construction processes. His projects have been recognized 
with such awards as the 2013 Engineering Excellence Gold Award from the American Council of Engineering 
Companies of New York for the FBI Field Office Complex in Portland, Ore.; and the 2011 Adaptive Reuse 
Award of Merit from the American Institute of Architects of New York for the El Museo del Barrio Addition 
in New York City.

Joshua Sprowls, S.E., P.E., PMP, LEED GA, (age 36) technical manager, Structural Engineering, Michael Baker 
International, Pittsburgh, served as a combat engineer officer in the U.S. Army from 2003 to 2009, beginning at 
the rank of Second Lieutenant and finishing at the rank of Captain. He spent more than two years of that time in 
Iraq, leading more than 50 engineering and construction projects in combat zones, mostly in the Mosul metro 
area and others throughout the Northern provinces. These projects consisted of building and hardening Iraqi 
police stations, building Iraqi army training facilities, and hardening voter sites for democratic elections. He 
was awarded two Bronze Stars for his service. Recent and ongoing projects at Michael Baker include engineer 
of record for Ft. Lee TASS, three Cox Communications facilities, an 18-story residential tower, numerous 
facilities for the Pennsylvania Department of Transportation, Qatar IAMD Program (seven campus sites), and 
the King Khalid Air Base (KKAB) campus in Saudi Arabia. Sprowls is actively involved with Michael Baker’s 
community youth and young adult science, technology, engineering, and mathematics (STEM) initiatives that 
promote and encourage careers in STEM.

Sarah Steib, P.E., (age 33) supervising engineer, T&M Associates, Middletown, N.J., spent the first nine years of 
her career as a structural engineer at Jacobs Engineering, prior to joining T&M Associates in 2016 to help grow 
the company’s structures practice. To her current role as supervising engineer, she brings significant experience 
leading the design of complex bridges and structures projects, including steel multi-plate and box girders, 
vertical lift bridges, and box culverts throughout New York and New Jersey. Her experience includes an eight-
plus-year assignment serving as project engineer and project manager responsible for a critical phase of the 
$480 million Wittpenn Bridge replacement project in northern New Jersey. She is co-chair for the Women in 
Transportation Greater New York Chapter’s mentoring program and was active in the national Future City 
Competition to promote STEM education among sixth, seventh and eighth grade students. She is also active in 
T&M’s sponsorship of Project Lead the Way programs at two local high schools, recently presenting to both 
classes on what it is like to be a structural engineer.

Lauren Stewart, Ph.D., P.E., (age 34) assistant professor, Georgia Institute of Technology, School of Civil and 
Environmental Engineering, Atlanta, is conducting research focused in the area of extreme loading of struc-
tures, extending to earthquake, blast, shock, and impact hazards. Her research record in the area of blast 
design of structures has earned her the titles of National Defense Science and Engineering Graduate Fellow 
and Air Force Summer Faculty Fellow. The program she developed at Georgia Tech builds on her expertise in 
creating and employing novel hydraulic and computer-controlled laboratory techniques to simulate extreme 
environments on full-scale structural materials, components, and systems. These methods are then further 
used to characterize materials, develop computational models, and create design strategies, thus improving the 
safety of structures. She is considered the world’s leading expert in these types of experimental methods and 
her research has led to a variety of innovative designs of structural systems for extreme environment loading. 
Stewart is developing a program to enhance the civil engineering education experience with a global leadership 
component by taking 35 undergraduate students to the UK to learn about historic structures and structural 
engineering concepts.
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Jeannette Torrents, S.E., P.E., LEED AP, (age 38) senior project manager/associate, JVA, Inc., Boulder, Colo., 
helped to author a report that updated the 1975 Colorado Snow Load Report to take advantage of an additional 
30 years of data, advances in computing, and to be compatible for use with ASCE 7 equations. The resulting 
loads were lower than those traditionally used in Colorado’s Front Range. As chair of the Structural Engineers 
Association of Colorado Snow Committee, she led a four-year effort to develop reliability-based design snow 
loads for Colorado, which result in consistent safety indices across the state. As an associate at JVA, Inc., Tor-
rents participates in the annual corporate planning retreat, interviews candidates for open positions, and helps 
conduct employee reviews. She was recently elected to the board of directors of JVA, Inc. and named a trustee 
of the JVA Stock Bonus Plan. She has led several internal improvement initiatives within the firm, helped to 
start a Peer Advisor program that pairs new employees with seasoned employees as part of the on-boarding 
process, and led the firm’s effort to formalize quality assurance procedures.

Jacob Turgeon, P.E., (age 32) associate, HGA Architects and Engineers, Minneapolis, excels at structural analysis 
of complex buildings due to his deep theoretical understanding of the fundamentals of engineering mechanics, 
but he also demonstrates maturity with a true practical intuition into the behavior of structures. Turgeon ap-
plied and received funding for a Research Micro Grant within HGA to develop a Specialty Vibration Analysis 
Procedure in 2015 that has since been widely adopted within the firm. As one of the most productive members 
of HGA’s Structural Resource Development Committee, he has created numerous tools and standards that 
are in use by all structural engineers at HGA. These include updated steel beam connections, post-installed 
anchors, and non-structural seismic components. As part of this effort, Turgeon coordinated changes in more 
than 20 architectural and MEP specification sections and negotiated consensus with each department in each 
office. He was awarded the ACEC Minnesota Emerging Leader Award in 2016 and is currently serving a term 
on the ACEC Minnesota board of directors. He has also served on ACEC Minnesota’s Workforce Development 
Committee since its inception in 2015.

Carrie Walden, P.E., (age 39) CE Solutions, Inc., Carmel, Ind., has created a niche in concrete repair and restora-
tion projects, having served as project manager and structural engineer for multiple utility tunnel and park-
ing garage projects. Her skills in communicating, building, and maintaining relationships and managing and 
providing solutions to challenging projects have been an instrumental part of CE Solutions’ growth. Her role 
includes not only providing engineering solutions, but also managing subconsultants and preparing opinions 
of probable construction cost. Walden regularly visits elementary schools to teach students about structural 
engineering, and for the last two years has led CE Solutions’ participation in “Passport to Hi Tech,” an event 
at an interactive history park geared toward getting girls interested in careers in science, technology, engineer-
ing, and math. Walden is leading a team that includes seven firms as overall project manager of a $12 million 
project that improves the condition and longevity of the largest parking garage in Indiana. The work involves 
evaluating areas of the operational garage and preparing recommendations, opinions of probable construction 
costs, and construction documents. 

James Wingert, S.E., LEED AP, (age 32) structural engineer, HDR, Inc., Omaha, Neb., has experience in the design 
of structural systems as project engineer for a variety of facility types, including academic, research, health 
care, industrial, civic, and sports and recreation projects. Projects range from designing a home for the College 
World Series to a state-of-the-art research facility for the National Institute of Standards and Technology. He 
worked to start the country’s first Architectural Engineering Institute (AEI) professional chapter, introduced 
more than a thousand area high school students to careers in architecture and engineering (many of whom have 
gone on to earn degrees in architecture or engineering), has taught engineering mechanics at the University 
of Nebraska, mentored dozens of engineering graduate students in their interdisciplinary design projects, and 
worked with students on graduate research projects. Wingert was selected to serve for two years on the Omaha 
Managing Principal’s Advisory Committee. He also participates in HDR’s Young Professionals Group. He 
currently serves as chair of the Nebraska Chapter of AEI and coordinates opportunities for professionals to 
collaborate on the newest ideas in integrated building design. 
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Although a slim majority of insurance companies providing architects 
and engineers professional liability insurance (PLI) saw their rates 
stabilize in 2016, nearly one in three experienced modest decreases 
in rates. A new survey by insurance broker Ames & Gough finds that 
market competition and favorable claim results are combining to hold 
premium rates down. In fact, most insurers reported they are looking to 
keep rates flat this year to retain or expand their business (see Figure 1).  

According to the Ames & Gough survey of 19 leading insurance com-
panies (which, on a combined basis, represent more than 80 percent 
of the overall marketplace providing PLI to architects and engineers 
in the U.S.), premium rates remained flat in 2016 for 53 percent of the 
insurers, while 32 percent saw rates decrease and 16 percent reported 
higher rates. By contrast, in 2015, 38 percent had rate increases, while 
57 percent had flat rates and 8 percent reported lower rates.  

Last year, no rate increases achieved by any insurer in the survey ex-
ceeded 5 percent; and decreases ranged from less than 2 percent to 
between 6 percent and 10 percent. Interestingly, at the start of 2016, 
no insurers surveyed expected to lower rates. Additionally, the actual 
increases achieved in 2016 by insurers planning to raise rates at the 
start of the year fell slightly short of expectations. 

“As stable to improving claims experience continues to make this 
line of coverage profitable for insurers, more insurance companies are 
entering the marketplace or looking to expand their business,” said 
Dan Knise, president and CEO, Ames & Gough. “Besides holding the 
line on rates for design firms with good loss experience and favorable 
risk profiles, some insurers are now expanding what they’re willing to 
cover.” 

Specifically, some insurers are adding endorsements for cyber risk 
to their PLI policies for design firms and considering new endorse-

ments for liability risks related to drone use. Nonetheless, in evaluating 
the new cyber insurance available under their professional liability 
policies, Knise said that stand-alone cyber insurance policies typically 
offer more robust protection against first-party exposures, such as no-
tification and credit monitoring requirements, business income losses, 
ransomware, and network and data damage. 

The survey also found that despite intense competition, insurers are 
maintaining underwriting discipline and placing greater emphasis 
on claims experience. This year, 95 percent of the insurers surveyed 
identified recent claims experience as a top factor for raising a specific 
firm’s PLI rates, a significant jump from the 79 percent citing that fac-
tor last year. The other three top underwriting factors this year are: 
• type of projects (84 percent); 
• historic claims experience, dating back more than two years (63 per-

cent), and 
• type of work/service (47 percent). 

Infrastructure opportunities raise underwriting concerns
When asked if plans to develop and repair the U.S. infrastructure raised 
any concerns regarding architects’ and engineers’ professional liability 
exposures, 63 percent of the insurers surveyed cited the failure of de-
sign firms to adhere to effective contractual best practices when nego-
tiating new projects, 53 percent pointed to firms accepting contractual 
responsibility outside their expertise, and 32 percent were wary of the 
inability of design firms to assess and manage subconsultants effec-
tively. 

“Even though there’s widespread enthusiasm over opportunities aris-
ing from the anticipated investment in infrastructure, design firms still 
need to maintain sound risk management in evaluating new projects, 
beginning with reviewing their contracts,” said Joan DeLorey, senior 
vice president and partner, Ames & Gough. “While the insurance mar-

Figure 1: A new survey by insurance broker Ames & Gough finds that most professional liability 
insurers expect to keep rates flat in 2017 to retain or expand their business.
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ket is competitive, the buyers benefitting the most will be those that 
maintain high standards for managing risk, including evaluating the 
risk-reward potential of new projects and knowing how a change in 
project mix might affect their risk profile and insurance program.” 

Claims experience steady to improving 
For the second consecutive year, 79 percent of the insurers surveyed 
reported no change in their overall claim activity compared with prior 
years; however, in 2016, a greater percentage of insurers (21 percent) 
than in the past saw their claims experience improve and none had 
worse experience. 

Meanwhile, insurers have been carefully monitoring emerging issues. 

Among the most prominent issues they identified were: 
• judicial rulings that are eroding protections for design firms under state 

statutes, such as economic loss doctrine (79 percent); 
• evolving project delivery methods (e.g., design-build and public-private 

partnerships), cited by 68 percent; 
• innovation, such as the use of BIM and technology and new construction 

materials/methods (32 percent), and 
• international exposures (32 percent). 

Managing risk is more than just part of being a civil or structural engi-
neer — it’s the cornerstone of your profession. You take a design for 
a building, bridge, or tunnel and make it functional, load bearing, and 
safe.

But while you have a keen eye for spotting dangers in your work, risk 
can be easier to overlook in your business. Following are five of the 
biggest risks a freelance engineering practice might face and tips for 
managing them.

Risk #1: Unhappy clients
Disgruntled clients aren’t just a problem for your reputation. When 
projects get rocky or business relationships deteriorate, people some-

times look for compensation in court. It happens more often than you 
think. A survey from the U.S. Chamber Institute for Legal Reform 
shows that 43 percent of small-business owners have been threatened 
with or involved in a civil suit (www.instituteforlegalreform.com/
resource/us-legal-system-is-worlds-most-costly-according-to-a-new-
study). 

Manage the risk: You can’t make everybody happy, but you can protect 
your firm with the following steps:

Put everything in writing — Freelancers are more likely to conduct 
business on a handshake, but that’s usually a mistake. Contracts protect 
both parties by making sure everyone is on the same page. If a client 
asks for changes verbally, document those requests, too.

Get insurance — Professional liability insurance may cover court 
costs and attorney fees if an unhappy client sues you over your work.
 
Ask for help — Run your work by a trusted colleague. This may cost 
you time and money, but it’s better than paying for a lawsuit.

Going it alone

Information provided by Ames & Gough (www.amesgough.com), an industry-
focused specialty insurance brokerage. To obtain a complimentary copy of 
the Ames & Gough Survey, PLI Market 2017: Insurers Strive for Equilibrium in 
Dynamic Environment, email info@amesgough.com.

How freelance and solo civil and structural engineers 
can overcome the five biggest risks.

By Ted Devine
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Respond to problems immediately — Pay attention to your client’s 
attitude. Increasing complaints, confusion over scope, and persistent 
questions can be a sign that you’re headed for a dispute.

Risk #2: Cyber criminals
Think hackers aren’t interested in your freelance business? Think again. 
According to Property Casualty 360, 62 percent of all cyber attacks hit 
small- and medium-sized businesses (http://www.propertycasualty360.
com/2015/05/27/small-mid-sized-businesses-hit-by-62-of-all-
cyber?page_all=1&slreturn=1491337562). Plus, a recent Kaspersky 
Lab study found small businesses spend $38,000 on average to recover 
from a data breach (http://media.kaspersky.com/pdf/it-risks-survey-
report-cost-of-security-breaches.pdf). 

Manage the risk: If you store client information or use cloud-based 
software, you might also want to:

Update your software and operating system regularly — Cyber se-
curity is a moving target. Fortunately, developers know this and release 
updates to address vulnerabilities.

Use best practices for your passwords — Your passwords are your 
gatekeepers. Make sure they are difficult to crack by using a combina-
tion of letters, numbers, and symbols. And never use the same pass-
words for your personal and business accounts. 

Encrypt your data — Even if a criminal is able to access your data, 
encryption makes it hard to use. Check out some encryption software 
reviews in PC Magazine (www.pcmag.com/article/347066/the-best-
encryption-software-of-2016).  

Work from a secure connection — Before you enter data anywhere 
on the internet, check the URL for “https,” which signifies a secure 
page. You might also want to invest in a virtual private network (VPN) 
to make your connection point invisible.

Risk #3: Inconsistent income
Freelancing can be a feast-or-famine endeavor, especially when you’re 
first starting out. And while cutting expenses can sometimes get you 
through the lean times, what happens when you’re low on funds and 
you’re hit with unexpected expenses?

Manage the risk: Rather than getting caught unprepared, consider 
these ways to protect your savings:

Manage your cash flow — You can keep money coming in by requir-
ing a deposit and offering a monthly payment plan. But you also want 
to set aside a portion of each payment for fixed expenses such as utili-
ties and rent. Then set aside another chunk for your savings. 

Outsource mundane tasks — For a freelancer, time is best spent de-
livering on a project or drumming up new business. Hire other people 
for the jobs that aren’t central to those tasks. Just remember to account 
for your independent contractors in your prices. Also check for insur-
ance when you hire independent contractors. It’s a good indication that 
they are financially stable and can cover mistakes in their work.

Prepare for emergencies — A disaster can set your project back days, 
even weeks. Develop a business interruption plan that includes tempo-
rary facilities, backup generators, and business interruption insurance.

Risk #4: No benefits
Before you went solo, your employer most likely offered benefits such 
as health insurance and retirement savings. Now you have to cover 
those things out of your profits. If you don’t plan for it, those costs can 
really sneak up on you.

Manage the risk: You probably can’t pay for all the perks your em-
ployer may have offered, but you need to at least cover the following:

Retirement — Self-employed people have a number of retirement 
savings options, according to the IRS. Some of these may be more 
appropriate for a business owner with employees (www.irs.gov/
retirement-plans/retirement-plans-for-self-employed-people). Use 
these tips from Nerdwallet (www.nerdwallet.com/blog/investing/4-
retirement-plan-options-selfemployed) to figure out which is right for 
you.

Health insurance — Right now, you’re still required to carry health 
insurance. Unfortunately, open enrollment has passed, but Healthcare.
gov (https://www.healthcare.gov/self-employed/coverage) indicates 
that some states may still let you buy insurance on the marketplace. 
Otherwise, you may want to work with an insurance agent to find af-
fordable coverage.

Disability insurance — Your job may keep you mostly at your desk, 
but if you do go to construction sites, you know how dangerous they 
can be. That may make disability insurance a smart investment. Again, 
talk to an insurance agent to learn about your options.

Bonus tip: Some experts recommend putting at least 10 percent of your 
pay into a retirement account, so factor that in when you set your fees. 

Risk #5: Scope creep
A client asking for minor tweaks might seem small, but when those 
requests start adding to your timeline and budget, you have a bad case 
of scope creep. And that’s a problem that can eat away at your profits. 

Manage the risk: Fight scope creep with a written contract that:
• outlines the scope of the project, 
• requires written approval for additional work,
• lists the deliverables for each project phase, and
• includes a timeline for reassessing the scope and budget.

Ted Devine is CEO of Chicago-based Insureon (www.insureon.com/small-
business-insurance; @insureon), an online insurance agency that exclusively 
serves small and micro businesses. Previously, Devine held senior leadership 
positions at Aon and spent 12 years as a director of McKinsey & Co. To learn 
about other risks freelance engineers may face — and the insurance policies 
that can address those risks — check out Insureon’s Policy Buddy at www.
insureon.com/resources/policy-buddy and take a two-minute quiz to get started.
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When Ontario-based Steelway Building Systems received the order for 
steel detailing and fabrication for a new operational support building 
at Regina International Airport in Saskatchewan, Vice President for 
Engineering Dennis Bok found himself asking an unfamiliar question: 
“How are we going to do this?” 

While the project — a 32,000-square-foot structure for housing main-
tenance vehicles and equipment, dubbed Multi-Tenant Facility (MTF) 
Airside — sounded straightforward enough at first blush, the building’s 
complex design made it a labyrinth of odd angles and roof pitches for 
Steelway’s detailers to navigate. The footprint of the building included 
several different frame widths, some of the structure’s walls didn’t 
meet at 90-degree angles, and the roof was a series of overhangs and 
unusual slopes. 

“There was just nothing simple about it,” Bok said. “It wasn’t a rectan-
gular, simple, straightforward building. It was very unique geometry. 
I’ve never seen anything like it in all the years I’ve worked at Steel-
way.” 

The use of Building Information Modeling (BIM) wasn’t a require-
ment of the project, but Steelway has been using Autodesk’s Advance 
Steel detailing software for several years, and the firm relied on the tool 
to help employees better visualize the building’s complex geometry 
and coordinate with other stakeholders. 

“It’s the most challenging building we’ve done to date with Advance 
Steel,” Bok said. “This really pushed our usage of the software.”

A streamlined process
Steelway began modeling the project soon after receiving the order, 
and then generated 2D approval drawings. Once the customer ap-
proved those drawings for detailing, Steelway’s detailers went back 
into the 3D Advance Steel model and started applying connections. 
The model was also exported to a separate 3D design program, which 
was used to analyze the structure for its ability to stand up to seismic 
activity and high winds. Once Steelway’s engineers specified the final 

Simplifying complexity
Steelway Building Systems used BIM to help detailers

 visualize one of the firm’s most challenging buildings.
By Michael Gustafson

The footprint of a new operational support building at Regina International Airport included several different frame widths 
and some of the structure’s walls didn’t meet at 90-degree angles creating a labyrinth of odd angles and roof pitches.
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connections, detailing was finished in Advance Steel, and shop draw-
ings and numerical control (NC) files were generated for production. 

Although Steelway wasn’t required to create the 3D model, Bok said 
that it proved invaluable during project coordination. “We walked 
through the model line-by-line with the architects,” he said. “They 
could see where we had problems, and then we were able to resolve 
those instantly because they were able to visually see what we were 
talking about.” 

If Steelway had produced only 2D drawings, Bok said there would 
have “definitely been a lot of back and forth” between the firm and the 
architects, as it would have been much more difficult to ensure that all 
parties were seeing the same things when they looked at renderings. 
“We probably would have had to do double or triple the amount of 
elevations, and a lot more cross sections,” he said. “And at the end of 
the day, we still would have missed things. There would have been 
major fit-up problems and site changes.” 

BIM benefits
One of the primary benefits of using Advance Steel to create a 3D 
steel model, Bok said, is the sheer amount of time the process saved 

compared to working solely in two dimensions. This benefit was not 
limited to the detailing process itself. Advance Steel also helped the 
firm, along with the build and design teams, to save time during check-
ing, project coordination, fabrication, and erection. 

“It probably cut our checking time alone in half,” Bok said. 

Steelway has owned Advance Steel licenses for about four years, but 
the tool has only been fully integrated into the firm’s workflows for 
about two years. The firm now has 18 licenses, and everyone in the 
company’s drafting department uses the software. 

Despite the complexity of the job, the erector only made a single call to Steelway with 
a problem.

Steelway created a 3D model using Autodesk’s Advance Steel software to help 
employees better visualize the building’s complex geometry 

and coordinate with other stakeholders.
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According to Bok, in addition to cutting down on overtime for projects 
like the MTF Airside facility, Advance Steel has resulted in fewer sick 
days. “I’m joking, but only partly,” he said. “We’ve had issues in the 
past with checkers saying, ‘I have to take a day off; I’ve been working 
too long.’ One of the intangible benefits of using Advance Steel is that 
the process is less stressful on the people doing the job. With the old 2D 
methods, they would constantly worry that they were missing some-
thing. But with Advance Steel, we’re not afraid of the project. We can 
just take on the challenge. We follow our process and have confidence 
in the software, and we know it’s going to fit.” 

Results
Ultimately, the test of detailing work comes not on paper or on a com-
puter screen, but when steel meets steel. 

Steelway has its own 200,000-square-foot fabrication facility and was 
able to input NC files from the Advance Steel model into the produc-
tion equipment, saving time during the fabrication process. “Doing it in 
our old 2D system would have been extremely time-consuming,” Bok 
said. “I’d say on a job like this, it would have taken three times longer.”

Even more importantly, the plans held up remarkably well during the 
erection process. Despite the complexity of the job, the erector only 
made a single call to Steelway with a problem. This level of accuracy 
helped to keep the project on track, Bok said, while also preventing the 
firm from having to pay out back charges. 

“[Advance Steel] made a complicated building feel like a really simple 
building,” Bok said. “It was done, everybody was happy, and we were 

on to the next project, which is really unusual for a building of this 
complexity.” 

Looking ahead
Although BIM wasn’t a requirement of the MTF Airside project — and 
Steelway wasn’t given a 3D project design model produced via a tool 
like Autodesk’s Revit — Bok said that 3D modeling is becoming more 
common in the industry, and he hopes that working from such models 
will soon become the norm. “If we would have started this project with 
a Revit model, we would have saved even more time,” he said. “That’s 
something that we want to promote for future projects.” 

As the firm has incorporated Advance Steel into its detailing process, 
Steelway has reduced its reliance on paper drawings during fabrication, 
and has experimented with using tablets on the shop floor. Eventually, 
Bok said, he foresees a similar shift on project jobsites, with erectors 
relying on tablets and 3D models to help them put up steel. 

“We’d love to have a builder that would be willing to view the model 
and actually erect the building using a tablet onsite, with no drawings,” 
Bok said. “We still spend a lot of time generating 2D drawings and 
cleaning them up so that people can read them onsite. But we see things 
changing.”

The building’s roof was a series of overhangs and unusual slopes 
that complicated design and steel fabrication. 

Steelway used Autodesk’s Advance Steel detailing software to help employees better 
visualize the building’s complex geometry and coordinate with other stakeholders.

MICHAEL GUSTAFSON is business strategy manager for Structural Engineering, 
responsible for establishing long-term business strategy for structural analysis, 
design, detailing, and fabrication with Autodesk (www.autodesk.com).  
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Roberto Ballarini, Ph.D., believes it’s critical to pique students’ interest 
in an engineering career. Ballarini, who is chairman of the Department 
of Civil and Environmental Engineering at the University of Houston, 
often visits K-12 schools to talk to students about engineering, but he 
also turns down several speaking requests because the travel demands 
are too high. 

Then, he was introduced to an online platform called Nepris (www.
nepris.com) that connects students all over the country with science, 
technology, engineering, and mathematics (STEM) professionals 
through live video conferences — and he realized that it quite nicely 
solves the challenges of scale and logistics in speaking with students.

“What was attractive to me about Nepris was that I could talk with stu-
dents in real time, and be able to see them and answer their questions, 
without having to travel back and forth to the school,” he said. “It gives 
me a much broader reach than I would have otherwise.”

Inspiring students to think about careers in engineering is an important 
goal of professional organizations such as the American Society of 
Civil Engineers (ASCE). The demand for civil engineers is expected to 
grow 20 percent by 2022, according to the Bureau of Labor Statistics, 
and ASCE is hoping to show students that engineering can be an excit-
ing profession with many possibilities.

Students participate in a session on Nepris.

Inspiring 
the next generation

An online platform helps engineers share their passion
 for what they do with students.

By Dennis Pierce
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For instance, during Engineers Week in February, the organization 
released the IMAX film Dream Big: Engineering Our World, which 
shows how engineers play an integral role in shaping the world of to-
morrow. And some ASCE members — like Ballarini, who is an ASCE 
Fellow — have been using Nepris to achieve the same goal.

Nepris was co-founded by Sabari Raja, who studied electrical engi-
neering in India and computer science at Louisiana State University, 
then worked at Texas Instruments for 15 years designing and building 
educational technology products.

“In talking with workforce development experts, it became clear that 
we’re facing a crisis,” she said. “Only one-third of the high-tech jobs 
in the United States will actually be filled by U.S. workers. And of 
the 4 million U.S. students who start the ninth grade, fewer than 4 
percent are qualified to fill STEM-related jobs when they finish their 
education.”

Nepris aims to change that by making it extremely easy for engineers 
and other STEM professionals to interact directly with students, so 
they can talk about what they do and spark interest in STEM careers. 
The platform’s goal, Raja said, is to make industry engagement “part of 
the everyday curriculum — and not something that happens only once 
or twice a year during career day.”

Introducing students to new possibilities
Connecting students with industry professionals serves two key pur-
poses: It introduces students to career possibilities they might never 
have considered before, and it helps them answer the age-old question, 
“Why do we need to learn this?”

Research suggests the No. 1 reason students opt out of STEM-related 
courses as they continue their education is because they don’t see the 
relevance of what they’re learning, Raja said. “There is a huge gap 
between what is happening in the classroom and in the real world,” 

she said. Nepris helps to close that gap by showing students how the 
concepts they are studying in the classroom apply outside of school.

Nepris matches teachers and students with the right industry experts to 
meet their needs. Engineers and other STEM professionals can sign up 
to take part in the service free of charge, and all they need to connect 
with students is a computer with a webcam and internet access. 

When teachers request someone to talk to their class about a particular 
topic, Nepris suggests a speaker with the appropriate expertise. The 
company also helps schedule the event, hosts the video conference, and 
archives the video for other classes to watch in the future.

“We make the process so simple that teachers have no excuses not to 
do this regularly in their classroom,” Raja said.

Nepris can help engineering firms expand their educational outreach 
programs by allowing employees to connect with classrooms without 
leaving the office. Companies can schedule informational sessions 
and invite teachers from all over the country to participate, removing 
geographical barriers and broadening their reach significantly. Nepris 
helps companies track every minute of their employees’ engagement in 
the classroom and measure how many students they are reaching, with 
detailed reports that give leadership teams better insight into the impact 
of their outreach programs.

The service also can help engage young girls and children of color in 
the STEM fields, Raja believes, by showing students from these tra-
ditionally underrepresented populations that STEM professionals can 
look just like them — leading to a more diverse workforce.

“I grew up in rural India, where my parents own a coconut farm,” she 
said. “It was only in my high school years at a private boarding school 
that I was exposed to women who were running companies, who were 
successful entrepreneurs — and that was far away from my hometown. 
Until students see these kinds of role models, they don’t really know 
what’s possible in their own lives.”

How students, teachers, and engineers all benefit
When Ballarini first learned about Nepris, he immediately saw the ben-
efits went well beyond getting students excited about becoming engi-
neers. “Yes, we would like to attract more people into civil engineering 
because it’s a very important area,” he said. Then he cited ASCE’s most 
recent report card giving the nation’s infrastructure a grade of D+. “The 
infrastructure is collapsing. We have to reach out to young people and 
show them that you can’t live your life comfortably if you don’t have a 
strong infrastructure — and that’s what civil engineers provide.”

Shortly after signing up with Nepris, Ballarini was asked to talk with 
students in a Texas high school about the differences between archi-
tecture and structural engineering. During a 45-minute session online 
— which he was able to participate in right from his own office, during 
a break in his teaching schedule — he explained how architects design 
what a structure will look like and what materials it will be made of, 
while structural engineers put the architect’s vision into practice by 
making sure the building will be stable. 

In a Nepris session with Texas high school students, Roberto Ballarini, Ph.D., 
chairman of the Department of Civil and Environmental Engineering at the University 
of Houston and former head of the civil engineering department at the University 
of Minnesota, described how he and a team of students helped investigate the 2007 
collapse of the I-35W Mississippi River Bridge in Minneapolis.
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He also told the story of how, while he was head of the civil engineering 
department at the University of Minnesota, he and a team of students 
helped investigate the 2007 collapse of the I-35W Mississippi River 
bridge in Minneapolis that killed 13 people. With the help of Ballarini 
and his team, investigators concluded that the gusset plates used in the 
bridge’s construction were too thin to support its load.

When his presentation was over, Ballarini answered the students’ ques-
tions. “I have found that students in general don’t know much about 
engineering,” he said. “Aside from what students see on TV or perhaps 
read on their own, they don’t really know what engineers do.”

It’s not only the students who benefit from Nepris, he noted: Because 
few K-12 schools have engineers on their faculty, many teachers are 
learning more about what engineers do as they connect their students 
with professionals in the field.

Making engineering seem more accessible
Lillian Wilson, the teacher who invited Ballarini to speak with her stu-

dents, is an exception. She holds a degree in mechanical engineering 
from Texas A&M University, and she worked in the Shell Oil refining 
plant in Deer Park, Texas, for five years before becoming a teacher.

Even with her engineering credentials, she finds that hearing from ex-
perts in the field has far greater weight than hearing her stories.

“Regardless of the fact that I have an engineering background, and I 
do have some industry experience, I’m still a teacher. I lose credibility 
for that reason,” she said. When she brings an outside expert into her 
classroom, whether in person or online, her students tend to listen more 
intently and ask more questions.

Wilson teaches in the pre-engineering program at a career high school, 
and so her students have already expressed interest in an engineering 
career. She has her civil engineering and architecture students design 
a house for the Habitat for Humanity program during the fall semes-
ter, and in the spring they take part in Houston’s Michael G. Meyers 
Design Competition. In addition to arranging conferences like the one 
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with Ballarini, she has used Nepris to connect her 
students with professional engineers to critique 
their designs.

“Some of my students have parents who never 
went to college,” she said. “This platform lets 
them see how engineers work and ask specific 
questions about what they do. It takes a little bit 
of the mystique away and makes engineering seem 
more attainable for them.” It also allows students 
to practice having conversations with profession-
als, she said, which is an important career skill.

Engaging with students early on
Structural engineer Jacob Bice is another frequent 
Nepris user. He is the principal engineer and man-
aging director of Walter P. Moore and Associates’ 
Diagnostics Group, which specializes in structural 
repairs and renovations. Bice has given several 
presentations to students through the Nepris plat-
form — most recently, talking with students in 
Oregon about how engineers design earthquake-
resistant structures.

“I met Ms. Raja at a Chamber of Commerce event 
in Dallas,” he said. “She has a real passion for 
education. She told me about Nepris, and I have 
two school-age daughters myself. I enjoy speaking 
to kids about engineering. So when she explained 
to me what the platform was, I was excited to help 
out.”

Engineering is a calling, Bice said, but if students 
aren’t aware of the kinds of jobs that exist, then the 
profession will not be on their radar. 

“I think it’s important to show kids that this is an 
interesting and challenging field, and it’s a reward-
ing field,” he said. “By engaging with kids early on 
in their education, we’re planting those seeds. And 
for students who show an interest in engineering, 
it helps them chart a course for themselves through 
school.”

Using Nepris to connect with students is so simple, 
he said, observing, “There is usually a staff mem-
ber on the line to iron out any technical difficulties. 
Nepris makes it very easy for engineers to give a 
little bit back.”

DENNIS PIERCE is a freelance writer with 20 years of expe-
rience covering education and technology. Follow him 
on Twitter: @denniswpierce. Learn more about Nepris or 
sign up to speak with classrooms at www.nepris.com. 
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U.S. wind energy 
development continues

Xcel Energy announces the nation’s largest multi-state investment; 
Avangrid Renewables wins offshore North Carolina leases.

Two announcements in March highlighted the continuing investment 
in wind energy resources in the United States. Xcel Energy announced 
plans to make the largest multi-state investment in wind capacity in 
the country, proposing 11 new wind farms in seven states. The Bureau 
of Ocean Energy Management (BOEM) announced that Avangrid 
Renewables, LLC was the provisional winner in the nation’s seventh 
competitive lease sale for renewable wind energy in federal waters.

Xcel Energy’s plan would add a total of 3,380 megawatts (MW) of 
new wind generation to its system. The proposed plan significantly 
increases the amount of wind energy in the company’s energy mix by 
2021, with wind fueling nearly 35 percent of its total energy mix.

“We’re investing big in wind because of the tremendous economic val-
ue it brings to our customers,” said Ben Fowke, chairman, president, 
and CEO of Xcel Energy. “With wind energy at historic low prices, we 
can secure savings that will benefit customers now and for decades to 
come.”

Xcel Energy proposed a combination of owned wind farms and power 
purchase agreements. The company anticipates investing a significant 
amount in wind generation during the next five years to build company-
owned wind projects. It is using federal production tax credits to secure 
low wind energy prices as part of what the company called its “steel 
for fuel” strategy.

In Texas and New Mexico, Xcel Energy submitted a proposal to 
add 1,230 MW of new wind energy, with the majority owned by the 
company. It plans to build two wind farms and buy wind energy from 
another facility through a long-term contract.

Projects include:
• Sagamore Wind, a 522-MW self-build project located in Roosevelt 

County, N.M., developed by Invenergy;
• Hale Wind, a 478-MW self-build project located in Hale County, Texas, 

developed by a subsidiary of NextEra Energy Resources; and
• Bonita, a 230-MW power purchase agreement project in Cochran and 

Crosby Counties, Texas, developed by NextEra Energy Resources.

In Colorado, construction is set to begin this spring on the Rush Creek 
Wind Farm, a 600-MW self-build project in Cheyenne, Elbert, Kit Car-
son, and Lincoln Counties, developed by Invenergy. The largest wind 
farm of its kind in the state, the project is expected to save Colorado 
customers about $1.1 billion over the life of the project.

Xcel Energy also launched its largest-ever wind expansion in the Upper 
Midwest, with a proposal to add seven new wind farms in Minnesota, 
North Dakota, South Dakota, and Iowa. The plan brings an additional 
1,550 MW of new wind energy to its Upper Midwest system, with 
most of the projects being company owned.

Projects include:
• Freeborn Wind Energy, a 200-MW self-build project located in Freeborn 

County, Minn., and Worth and Mitchell Counties, Iowa, developed by 
Invenergy;

• Foxtail Wind, a 150-MW self-build project located in Dickey County, 
N.D., developed by NextEra Energy Resources;

• Blazing Star 1, a 200-MW self-build project located in Lincoln County, 
Minn., developed by Geronimo Energy;

• Blazing Star 2, a 200-MW self-build project located in Lincoln County, 
Minn., developed by Geronimo Energy;

• Crowned Ridge Wind Project, a 300-MW build-own-transfer project and 
a 300-MW power purchase agreement, located in Codington, Deuel, 
and Grant Counties, S.D., developed by a subsidiary of NextEra Energy 
Resources;

• Lake Benton Wind Project, a 100-MW build-own-transfer project in 
Pipestone County, Minn., developed by a subsidiary of NextEra Energy 
Resources; and

• Clean Energy 1, a 100-MW power purchase agreement project in Mor-
ton and Mercer Counties, N.D., developed by ALLETE Clean Energy.

All projects are in various stages of regulatory approval.

Offshore wind lease
Avangrid Renewables submitted a high bid of $9,066,650 for a Wind 
Energy Area of 122,405 acres offshore Kitty Hawk, N.C., beating out 
bids from Wind Future LLC, Statoil Wind US LLC, and wpd offshore 
Alpha LLC.

BOEM said that it has been working with the North Carolina Renew-
able Energy Task Force since 2010 to identify an area of sufficient size 
for offshore wind development, while avoiding ecologically sensitive 
areas and multiple-use conflicts. The North Carolina lease area, des-
ignated OCS-A 0508, begins about 24 nautical miles from shore and 
extends 25.7 nautical miles in a general southeast direction. Its seaward 
extent ranges from 13.5 nautical miles in the north to 0.6 nautical mile 
in the south (see Figure 1).  

PROJECT+TECHNOLOGY
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Xcel Energy proposed 11 new wind farms in seven states stretching from the Upper 
Midwest to the Southwest.
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Using the National Renewable Energy Laboratory’s estimates of 3 
MW per square kilometer, the lease area has a potential generating 
capacity of 1,486 MW, enough energy to power more than 500,000 
homes, the BOEM said. The actual size of the wind energy project will 
be determined by the developer.

The lease will have a preliminary term of one year, during which the 
lessee may submit a Site Assessment Plan (SAP) to BOEM for ap-
proval. The SAP will describe the facilities (e.g., meteorological tow-
ers or buoys) a lessee plans to install or deploy for the assessment of 
the wind resources and ocean conditions of its commercial lease area.

Following approval of a SAP, the lessee will then have four and a half 

years to submit a Construction and Operations Plan (COP) to BOEM 
for approval. This plan will provide a detailed proposal for construc-
tion and operation of a wind energy project within the lease area. Once 
BOEM receives a COP, it will conduct an environmental review of 
the proposed project and reasonable alternatives. Public input will be 
an important part of BOEM’s review process. If BOEM approves the 
COP, the lessee will then have a term of 25 years to construct and 
operate the project.

“Avangrid Renewables has a proven track record of clean energy 
development, with approximately 6.5 gigawatts of wind, solar, and 
other renewable generation facilities in service or under development 
in 20 U.S. states,” said James P. Torgerson, CEO of AVANGRID, Inc. 
“Between our leading position in the United States, including North 
Carolina, where we operate a wind farm near Elizabeth City, along 
with the expertise and experience of our international affiliate, Iber-
drola Group, in developing offshore wind in Europe, we felt we were 
well positioned to secure this bid.”

In February, Avangrid Renewables announced that the first commer-
cial-scale wind farm in North Carolina — Amazon Wind Farm US 
East — reached full commercial operation. The onshore facility fea-
tures 104 wind turbines that will produce enough energy to power the 
equivalent of approximately 61,000 U.S. homes each year. 

StormRax BY
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Information provided by Xcel Energy (www.xcelenergy.com), the Bureau of 
Ocean Energy Management (www.boem.gov), and Avangrid Renewables 
(www.avangridrenewables.us).  

Figure 1: North Carolina wind energy lease area OCS-A 0508, comprising 122,405 
acres.
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When Greenberg Gibbons was designing the future community center-
style retail outlet in Owings Mills, Md., they focused on innovative 
ways to maximize upcycling of the site’s former occupant, the Sweet-
heart Cup Company. The goal was to reduce, reuse, recycle, and con-
serve natural resources, landfill space, and as much energy as possible.

If it were possible to do all the above and simultaneously reduce runoff, 
clean stormwater, and promote groundwater infiltration to replenish 
aquifers, it would be a win for Baltimore County and the entire state 
of Maryland.

The former site featured less than 10 percent pervious surfaces with 
much of the area being under a roof. After considering the site’s ge-
ography, topography, possible building orientation, parking space 
requirements, and stormwater best practices, porous asphalt with a 
stone reservoir was chosen to help restore the natural features of the 
land that would promote the infiltration of rainfall into the soil where 

it would be naturally filtered and eventually find its way to streams, 
underground aquifers, and eventually the Chesapeake Bay. The process 
is recognized as a best practice by the U.S. Environmental Protection 
Agency and the State of Maryland.

Creating the reservoir
The concrete materials — including the foundations, slab on grade, el-
evated slabs, walls, etc. —and the concrete masonry units (CMU) were 
crushed onsite and stockpiled for future use in the porous asphalt’s 
reservoir. The material was crushed into a 5-inch maximum size, per 
the geotechnical engineer’s direction.

“We crushed and processed around 100,000 cubic yards of material that 
was used in the reservoir under the parking lots,” said E.J. Youngling 
Jr., vice president of Chesapeake Contracting Group, Inc., the general 
contractor for the project. Chesapeake Contracting’s role was to take 
the design from Greenburg Gibbons and turn it into reality.

Ahmet H. Aydilek, Ph.D., a professor in the University of Maryland’s 
Department of Civil and Environmental Engineering, confirmed, “The 
recycled concrete aggregate (RCA) has good bearing strength and 
drainage properties, and meets all requirements for long-term perfor-
mance of dense-graded aggregate base or subbase. Permanent defor-
mation is less for 100 percent RCA, compared to natural aggregates.”

Managing stormwater and pollution
Allen Davis, Ph.D., the Charles A. Irish Sr. Chair in Civil Engineering 
at the University of Maryland, explained, “The use of porous asphalt 
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Porous asphalt tops 
a crushed concrete reservoir

A Maryland parking lot’s construction gives new meaning to reduce, 
recycle, and reuse to help the environment.

By Marshall Klinefelter

Porous asphalt has more voids than regular asphalt. This difference allows stormwater 
to filter down to the lower layers in the reservoir. 
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provides beneficial management of stormwater generated at the site. 
This directly translates into benefits for the Chesapeake Bay. The bay 
has a Total Maximum Daily Load restriction, its “pollution diet,” spe-
cifically for sediment, nitrogen, and phosphorus. The porous asphalt 
with a storage reservoir directly impacts all three of these pollutants.

“Pollutant loads are determined by the product of the volume of runoff 
and the concentration of each pollutant,” Davis said. “The porous as-
phalt and the deep reservoir beneath the porous asphalt offer benefits 
for both water quality and runoff reduction. The porous asphalt itself 
can filter sediment. A significant fraction of the phosphorus concentra-
tion is affiliated with the sediment, so it is removed. A maintenance 
plan that includes regular vacuum sweeping of the porous asphalt will 
remove this accumulated sediment and keep the porous asphalt in good 
working order.”

Impervious surfaces, including some sidewalks and the drive aisles 
between the porous parking bays, were routed to the porous pavement 
reservoir. The total hardscape area is approximately 13 acres. The vol-
ume of storage (voids in the stone reservoir) necessary to ensure water 
quality — the ability of the reservoir to capture and treat runoff from 
90 percent of the average annual rainfall — is 48,584 cubic feet.

John Ranocchia Sr., vice president of the Civil/Survey Department of 
Century Engineering Inc., noted that this volume of storage for water 
quantity would meet most of the requirements for the 100-year man-
agement. Century Engineering developed the site plan for the project, 
which included the geotechnical analysis for the reservoir.

Porous asphalt laydown requires extra care compared with placing a regular asphalt 
pavement.

Cross section of a typical porous asphalt installation.
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On a perfectly level site, the reservoir would look like a rectangular 
prism underneath the porous asphalt pavement. This site presented a 
challenge to designers with grade and slope changes in the parking 
area. In order to have the rain soak into the ground beneath the pave-
ment, earthen berms with geotextile coverings were created. This 
isolated the lateral flow of water underneath the porous pavement. The 
cross section of the stone reservoir varied from 6 inches to 28 inches, 
capped with a locking course to stabilize the larger aggregates.

“The subsurface storage will allow for capture of major rainfall events, 
with storage lasting days until the next rainfall,” Davis said. “During 
this storage, water can infiltrate into the native soils, recharging shallow 
groundwater, which can benefit, as opposed to harming, local streams. 
Stored subsurface water can also possibly create conditions conducive 
to biological denitrification, leading to loss of nitrogen from the runoff. 
A deep, high-volume storage reservoir below the porous asphalt will 
help to maximize volume and nitrogen reduction. Together, the porous 
asphalt represents a two-pronged approach to reducing the stormwater 
footprint for this site.”

Paving with porous asphalt
C.J. Miller LLC was hired as the site work subcontractor responsible 
for constructing the berms, placing the geotextile, placing the stone 
reservoir and choker layer, and paving both the dense-graded asphalt 
and the porous asphalt. 

“We have had a lot of success in placing porous asphalt at this facil-
ity and others around Maryland. It is a good way to give back to the 
environment without impacting the usable footprint of a job site,” said 
C.J. Miller, president of C.J. Miller LLC. 

“Extra care has to be taken during the mix production and especially at 
the time of placement,” said Vice President Billy Miller. High-quality 
aggregates, polymer modified asphalt binder, and stabilizers go into 
making a successful porous asphalt mixture.

The subcontractor placed more than 13,000 tons of dense-graded base 
mix, 3,000 tons of dense-graded intermediate mix, and 7,000 tons of 
dense-graded surface mix in the impervious asphalt pavement sections. 
The porous asphalt sections featured more than 5,500 tons of porous 
asphalt. The dense-graded sections were placed first, followed by the 
porous sections. Constant vigilance produced a unique stormwater 
management system that doubles as a parking lot for the thousands of 
patrons shopping in Owings Mills.

Shortly after the grand opening of Foundry Row, a heavy rain event 
demonstrated how the pavement was performing. With several inches 
of rain falling that day, the parking aisles were clear of standing water, 
allowing patrons to load their vehicles while keeping their shoes from 
being soaked.

“We are pleased with the performance of the porous asphalt at our 
facility,” Wegmans Manager Jared McLaughlin said. “When it rains, 
you can certainly tell the difference in pavements. The porous asphalt 
section is free from standing water.”

During a heavy rain, stormwater falling on the regular asphalt pavement is channeled into the areas of porous asphalt pavement so that it drains 
away instead of pooling on the surface. Drivers enjoy the added bonus of not stepping into a puddle when they get out of their vehicles.

MARSHALL KLINEFELTER is president of the Maryland Asphalt Association (http://
mdasphalt.org). This article is reprinted with permission from the March-April 
2017 issue of Asphalt Pavement magazine, published by the National Asphalt 
Pavement Association (www.asphaltpavement.org). 
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The entire wastewater treatment industry has evolved dramatically 
during the last 15 to 20 years. The need for new approaches because of 
the cost of available land, the high cost of sewering, reduced funding, 
a crumbling infrastructure, and increasing environmental concerns 
has catalyzed the acceptance of decentralized wastewater treatment 
strategies and applications as a viable solution to compare with 
centralized options. Scientists, engineers, regulators, and product 
manufacturers continue to develop new ways of thinking about how 
decentralized wastewater treatment is accomplished and managed 
and advanced products that offer cost and environmental advantages.

It has taken decades for the decentralized wastewater treatment 
model to fight and claw its way up from the perception as an “ugly 
stepchild” to a scientifically based and cost-effective wastewater 
treatment solution. What is offered today is an effective alternative 
for communities, engineers, and developers who need a wastewater 
treatment solution. 

Additionally, more restrictive codes with the goal of protecting 
vulnerable environments are causing municipalities to push engineers 
and developers to present wastewater treatment solutions that can 
perform long term and contribute to sustainable development. Health 
codes that regulate onsite wastewater system design and installation 
are increasingly stringent with the growing awareness of nutrient 
damage to the environment from nitrogen and phosphorus and with 

the goal of aquifer protection. The value of preserving water resources 
is recognized worldwide as one of the greatest challenges of our time. 

The good news is that the new codes are resulting in an expanded 
number of choices for communities needing to upgrade onsite septic 
systems or expand existing centralized treatment facilities. Product 
designers and manufacturers have risen to the challenge to provide 
a host of advanced wastewater treatment and disposal products and 
system design options. 

Focus on vulnerable sites and watersheds 
Developing viable economic and environmental solutions for 
wastewater treatment in environmentally vulnerable areas has been 
a strong focus during the last 10 years. Replacing or rehabilitating 
outdated onsite systems such as cesspools and eliminating surface 
discharge and nitrogen pollution have been leading initiatives to 
develop new ways of treating wastewater at individual sites as well 
as community and municipal systems. Finding less capital extensive 
solutions that can extend the life and expand the capacity of existing 
centralized systems is also a high priority in many communities open 
to smart sustainable development but that have aging or undersized 
wastewater treatment plants. Complicating the challenge is the 
shortage and cost of easy-to-build sites. 

One example of forward thinking in action is Suffolk County, N.Y., 
which introduced the “Reclaim Our Water” initiative. Nitrogen from 
residential septic systems has been identified as a significant factor 
in the degradation of Long Island estuaries. Sewering most of the 
county was investigated and determined to be financially unfeasible. 
Therefore, the Suffolk County Health Department has been proactive 
instituting a septic demonstration program that will implement 
advanced treatment technologies and shallow dispersal drainfields 
to reduce nitrogen. In addition, the county sanitary code has been 
upgraded to allow for these changes. The demonstration program 
results in a public-private partnership where manufacturers donate 
systems as part of the program.

New wastewater 
treatment approaches

Decentralized strategies and applications 
present cost-effective alternatives.

By Dennis F. Hallahan, P.E. 

Shallow pressurized drain fields have been shown to reduce nitrogen. This system is 
installed with chambers and is pressure dosed.
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As is the case with Suffolk County and other states and provinces, 
regulators have embraced new products and engineered wastewater 
treatment solutions by adjusting codes to reflect the increased 
performance of new products, including the higher throughput 
rates of aggregate-free products such as plastic leaching chambers 
and engineered geosynthetic aggregate. The scientific research 
findings and third-party performance testing data available is helping 
regulators to be proactive to the benefit of the communities they serve, 
which benefit from the inclusion of advanced treatment systems in 
their wastewater arsenal.

Options for engineers and developers
If developers and builders had to rely solely on centralized sewering 
to dispose of wastewater from their projects, development in many 
areas would be unfeasible. Potential constraints can include a lack 
of capacity to accommodate additional flows, the high unit cost of 
sewering, or a lack of funding to expand the centralized wastewater 
treatment plant. This continues to elevate a decentralized wastewater 
treatment solution as the friend of smart, responsible growth. In 
more and more cases, the size and construction of the decentralized 
wastewater treatment system influences the way land can be used and 
developed. 
 
In many communities where centralized wastewater treatment 
facilities are overburdened and the addition of new sewer lines is 
prohibited, or where individual septic systems are frowned upon, 
local health departments and planning agencies are recommending 
cluster systems to developers. Recognizing the need to advocate 
advanced wastewater treatment systems of a scale that will support 
positive development, they also recognize and often require these 
systems to be managed professionally. Professional management 
provides more control on the quality of the waste treatment process. If 
competent management is available, some utilities are even favoring 
this approach as the most cost-effective, long-term solution.

The availability of advanced technologies in onsite wastewater systems 
has allowed engineers and system designers working for developers 
and builders increased land use flexibility. Onsite wastewater system 
engineers embracing these new options are finding the space-saving 

and flexible technologies can be adapted easily to site conditions, 
installed at a reduced size, and even contoured to match the available 
landscape. 

A new generation of onsite wastewater treatment products that 
enhance design options and system performance, ease installation, 
and reduce management dilemmas are the key to responsible and 
sustainable growth and environmental protection.  Two examples are 
chambers and tanks.

Chambers
It is estimated that one in every three onsite wastewater treatment 
systems constructed in the United States today is a plastic leaching 
chamber system. What engineers and system designers have found 
is that in addition to using chambers in septic system leaching 
trenches and beds, chambers are highly adaptable and effective for 
specialized system designs and treatment needs. Chambers are now 
commonly used in sand filters, mound systems, evapotranspiration 
beds, community (cluster) systems, constructed wetlands, large-scale 
wastewater treatment plants, with pretreatment devices, and even on 
toxic waste remediation sites. New chamber designs offer even more 
flexibility in system design and installation, including contouring 
and shallow installations. Recognizing the advantages of chambers, 
regulators have adjusted their perspectives on leach field sizing and 
now base it on the level of treatment provided.

Engineers designing large community or commercial wastewater 
treatment systems now prefer specifying chambers due to their 
large storage capacity and improved infiltration capacity. They also 
have more confidence in an engineered product rather than relying 
on unknown stone quality. Commercial facilities can be subject to 
large peak flows that the chamber can readily retain. Engineers often 
use a combination of technologically advanced filters, pumps, tank 
configurations, and chambers to provide a higher level of treatment. 
However, like sewers, these systems need a Responsible Management 
Entity (RME) to operate and maintain the system.

In the case of community wastewater treatment facilities that are 
close to or over capacity, adding an exfiltration bed utilizing chambers 

When sewering was shown to be unfeasible, Suffolk County, N.Y., introduced the “Reclaim Our Water Initiative.” Nitrogen from residential septic systems was identified as a 
significant factor in the degradation of Long Island estuaries. A full septic demonstration program to implement advanced treatment technologies 
and shallow dispersal drain fields to reduce nitrogen includes manufacturer-donated systems.
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can extend the life and community investment in the wastewater 
treatment plant and have the added benefit of reducing phosphorus 
and eliminating outfall discharges to bodies of water. 

The Town of Foxboro, Mass., advised the private developers 
constructing Gillette stadium that they could not furnish enough water 
or treat the wastewater from the planned 68,000-seat project, making 
reuse of reclaimed water the only viable answer. The design was to 
capture 1.2 million gallons per day of effluent from the stadium, treat 
it to a high degree, and store it for reuse when necessary. Wastewater 
is reused for toilet flushing, irrigation, cooling water, and flushing of 
streets and sidewalks. Excess water is discharged below the surface 
of the parking lot via a 2.4-acre groundwater chamber recharge field 
utilizing Infiltrator plastic leaching chambers, which allow recharge 
of the local aquifer. 

Tanks
The need for compact systems for small lots and for systems in 
environmentally sensitive areas is serving as a catalyst for tank 
innovation, including increased safeguards to ensure water tightness. 
On difficult sites, the ability to install a tank in a shallow, low-profile 
configuration to leverage the available space while avoiding rock 
or problematic soil conditions is another need pushing designers to 
innovate. 

Additional advances in manufacturing process related to plastic 
tanks have resulted in increased strength and durability compared 
with previous tanks. The manufacturing process allows inclusion of 
corrugations and ribbing and interior structural bulkheads to increase 
tank strength. Recent, significant breakthroughs in injection molding 
have allowed larger tanks (1,500 gallons) to be manufactured and 
offer many benefits. The tank has a consistent wall thickness and 
the process allows for a much higher-strength plastic material, 
yielding a high-strength yet low-weight tank. Tanks are conveniently 
manufactured in “halves,” allowing them to nest for increased 
shipping density.

In Surgoinsville, Tenn., a $4.5 million project serves 247 residences, 
two schools, and nine businesses. Installed on lots with existing 
homes, outbuildings, driveways, and landscaping, the project was 
designed with the additional capacity to serve approximately 700 
properties. The low-pressure sewer system delivers wastewater to the 
city of Church Hill’s wastewater plant. The system is comprised of 
approximately nine miles of low-pressure sanitary sewer collection 
lines, two pump stations, and individual STEP services at more 
than 200 residences that include Infiltrator IM-Tanks. Difficult 
Appalachian sites with steep slopes and limited backyard access to 
existing homes made tank installation challenging and the ease of 
handling the plastic tanks provided the ideal solution. As well, the 
tanks were delivered nested to the installer’s onsite staging yard and 
staff assembled the tanks as needed to complete the project. This 
saved time and space prior to installation.

Conclusion 
As the need increases to develop areas away from sewers or to add to 
existing overburdened infrastructure, so has progress in development 
and acceptance of advanced onsite systems and the science behind 
them. Most states and local health departments have created or 
revised regulations that accommodate advanced onsite systems. The 
introduction of chamber technology more than 30 years ago was a 
revolutionary step in the increased effectiveness and acceptance of 
standard and advanced onsite systems, but it was just the beginning. In 
the future, we will surely see many new system designs and advanced 
treatment options developed in response to changing environmental 
and economic needs.  

DENNIS F. HALLAHAN, P.E., technical director, Infiltrator Water Technologies (www.
infiltratorwater.com), is responsible for technology transfer between Infiltrator 
and the regulatory and design communities and consults on product research 
and testing for universities and private consultants. He has more than 25 years 
of experience with onsite wastewater treatment system design and construc-
tion. He may be contacted at dhallahan@infiltratorwater.com. 

Two-piece watertight tanks can be shipped economically and are lightweight, allowing ease of installation. 
With a manufacturing breakthrough, these are now the largest injection-molded parts in the world.
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Any engineer familiar with how foundations act in earthquake-prone 
areas can tell you one thing: Liquefaction — when seismic activity 
causes soils to act more as a liquid than a solid — can cause serious 
damage to otherwise safe and sturdy structures. Structural damage to 
a building is an obvious (and disastrous) result of severe earthquakes; 
however, liquefaction can be just as dangerous and a lot less obvious. 
If the soil supporting a building’s foundation softens, the base will 
likely fail. At best, this will cause a building to settle, and at worst, 
could cause it to collapse.

However, much in the same way that buildings can be built to better 
withstand earthquakes, the effects of liquefaction can be mitigated or 
prevented altogether. Addressing them starts with proper preparation 
and testing.

What we know
Most commercial engineers working in seismically active areas are 
already familiar with grain particle analysis, which typically predicts 
the severity of possible liquefaction within a foundation. In fact, the 
International Building Code makes such analysis and preparation for 
liquefaction mandatory.

The same, however, can’t be said for residential structures. The 
International Residential Code doesn’t require liquefaction to be 
accounted for, meaning it’s often overlooked or ignored to save time 
or money.

There’s no question that forgoing liquefaction analysis in earthquake-
prone areas is risky, especially in vulnerable residential buildings 
built on shallow foundations. The problem for many developers is 
that the cost of prevention outweighs the potential costs associated 
with damages due to liquefaction.

A major reason liquefaction prevention is so costly pertains to the 
fact that its consequences in any given situation are hard to predict. 
Liquefaction can cause damage in a variety of ways, from flow 
failures to settling to a loss of load-bearing strength. Forecasting 
potential problems before it’s too late isn’t always possible, but as a 
result, prevention techniques are overly broad and not cost-effective.

Where we go from here
Scale-model research exists, but questions always arise on how to 
extrapolate those results toward full-scale deep foundations. To truly 
see all the effects, you would have to trigger an earthquake, which 
isn’t exactly a tantalizing proposition.

Recently, researchers have begun to work with experimental methods, 
such as blast-induced liquefaction, that some believe can simulate the 
effects of seismic events on full-scale deep foundations. For instance, 
a deep foundation study conducted by the University of Arkansas 
that was focused on the New Madrid Seismic Zone deepened our 
understandings of the effects of liquefaction in specific contexts.

Findings such as these will increase our understanding of how deep 
foundations, such as helical piles, behave during earthquakes. The 
more knowledge engineers have, the more that information can be 
applied to provide baseline solutions at a reasonable cost.

The research will allow engineers to provide specific materials and 
methods that have proven to work based on the research. In other 
words, instead of a one-size-fits-all solution, engineers will be able to 
implement tailor-made solutions that will be not only more effective, 
but also easier on the wallet.

Engineers must become more familiar with these studies and keep 
up with the advancements in scale-model research of liquefaction’s 
effects. If these experimental methods prove reliable, predicting the 
effects of liquefaction will become much more feasible. As a result, 
foundations will be more resilient, and developers may be able to 
save themselves a lot of time and money in the process.

GARY L. SEIDER, P.E., is engineering manager of CHANCE Civil and Utility Helical 
Products (www.abchance.com), manufactured by Hubbell Power Systems, 
Inc. With four U.S. patents and more than 40 years of industry experience, 
Seider oversees the company’s civil construction and utility application/project 
engineering staff. 

Liquefaction can cause serious damage to otherwise safe and sturdy structures.

Liquefaction mitigation
Scale-model research and experimental methods help engineers 

understand how foundations behave during earthquakes.
By Gary L. Seider, P.E.
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The cold climate found in regions such as Canada, the northern U.S., 
and northern Europe poses many challenges to engineering a long-
lasting, high-quality pavement. The cold can cause concrete and 
asphalt pavements to crack prematurely and develop many other 
distresses, leading to more maintenance needs and increased cost. 
Numerous variables are involved in engineering pavement projects 
in cold climates, including structural design, material selection, 
construction techniques, and the timing of maintenance interventions.

Transtec has found it best to approach projects like these from a 
systems perspective, emphasizing the interdependency of all the 
variables involved. Rather than focusing on one aspect, or assuming 
similar pavements, materials, and construction techniques result in 
the same fashion in all areas, Transtec understands the relationship 
between pavement performance and material characteristics under 
various climatic conditions.

Optimizing a concrete pavement in Winnipeg
Transtec provided pavement design and life cycle advisement for the 
7.6-kilometer Southwest Rapid Transitway (Stage 2) public-private 
partnership (P3) project in Winnipeg, Manitoba. The pavement 
structure for the transitway required the structural capacity to carry 
heavy bus traffic.

The cold climate in Winnipeg causes subgrade soils to thaw 
only slightly during summer months, which leads to pavement 
profile deformation and other distresses. Typical assessments may 
overestimate the maintenance required, leading to higher costs. 
Transtec’s expertise in innovative pavement design means providing 
recommendations to improve the pavement’s life and decrease the 
cost for pavement design, construction, and maintenance.  

Transtec evaluated northern U.S. states and other Canadian provinces 

to assist the concessionaire in finding competitive pricing for 
operations and maintenance strategies, such as diamond grinding. 
Transtec also recommended enhanced joint and drainage design to 
mitigate the effects of low temperatures within the base foundation 
structure.

In addition, Transtec provided recommendations and a separate 
verification process to ensure an optimized pavement design. 
AASHTOWare Pavement ME Design, a mechanistic analysis, was 
used to assist in verifying the proposed operations and maintenance 
plan. Transtec analyzed the designer’s predicted maintenance and 
operational needs by concurrently running similar pavement designs 
to observe their rehabilitation models in the software.

The completed transitway will connect Winnipeg’s downtown 
with the Southwest sector and the University of Manitoba and will 
allow city transit to bypass heavy traffic on Pembina Highway. 
The Southwest Rapid Transitway is one of the City of Winnipeg’s 
high-priority projects and is part of the Transportation Master Plan 
to address projected population growth. Construction began in late 
summer 2016, with expected completion in late 2019.

Designing asphalt pavements to withstand the elements
On asphalt pavements in cold climates, Transtec focuses on binder 
selection, especially the low-temperature properties of the binder. 
High-quality crude oil is often the key to improved low-temperature 
properties. Binders can be further modified with polymers to ensure 
even higher performance. Aggregates used in the asphalt mixture can 
also be engineered to resist rutting and cracking. This begins with 
assessing the source quarry or pit, crushing methods used, and the 
final size and shape of the aggregate particles.

Through field reviews of existing pavements in cold climates and a 
study of the methods typically used to construct pavements there, 
Transtec found that common distresses include thermal cracking and 
deterioration from numerous construction-related defects. This type 
of evaluation can help reveal materials and construction methods that 
can be used mitigate premature deterioration.

Design-build and P3 projects commonly specify rigorous pavement 
performance requirements, including cracking, rutting, and ride 
quality. To meet these requirements when constructing pavements in 
cold climates, Transtec recommends designing and constructing to 

Cold weather can cause concrete and asphalt pavements to crack prematurely and 
develop many other distresses, leading to more maintenance needs and increased 
cost.

The pavement structure for the Southwest Rapid Transitway in Winnipeg, Manitoba, 
Canada, required the structural capacity to carry heavy bus traffic and withstand cold 

weather.

engineering pavements 
in cold climates

A systems approach to design considers numerous 
variables to extend life and reduce costs

By Dan Dawood, P.E.

PROJECT+TECHNOLOGY

Transportation
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In February 2017, the improved Adams Street Bascule Bridge was 
ready for prime time. After completion of the reconstruction project 
that commenced in April 2015, motorists will experience a smoother 
ride and Metra passengers will have a sound platform from which to 
catch their rush hour trains.

Located just east of Chicago Union Station, the Adams Street Bridge 
is one of two primary crossings serving the station between the west 
side of the Chicago River and Chicago’s Loop. The viaduct to the 

west of the bridge spans across the north terminal tracks of Chicago 
Union Station. Supporting more than 40,000 pedestrians and 20,000 
cars and buses per day, the bridge was last rehabilitated in 1996 and 
was due for a major overhaul. 

Built at the same time as the bascule bridge, the viaduct was well 
beyond its useful life and needed to be replaced as well. In late 2015, 
Walsh Construction was awarded a $34 million contract to rehabilitate 
the bascule bridge and replace the viaduct over Union Station to the 

a higher standard than the minimums usually specified. It is often 
better to construct pavements smoother than typically done for 
other projects in a similar area for the pavements to remain smooth 
during their lives. To achieve this, construction methods that improve 
smoothness must be implemented.

Engineering a smoother pavement improves its long-term performance. 
The time it will take to reach the pavement’s performance limit is 
extended, which means there will be fewer interventions or overlays, 
reducing the impact to the public traveling on the road. Fewer 
interventions also decreases the pavement’s life cycle cost, which 

saves the taxpayer money. Decreasing costs and reducing impact to 
the public is a common challenge for projects in cold climates, and 
particularly for urban highways that carry significant levels of traffic.

Building large-scale projects under stringent performance 
requirements in cold climates makes it difficult to know exactly 
how the pavement will perform. Transtec engineers’ expertise and 
experience in all aspects of pavement engineering can help clients 
with more dimensions of a project, providing guidance for the 
developers to ensure a quality, long-lasting pavement.

Watch a video about pavement design on the Southwest Rapid 
Transitway at https://youtu.be/ARzasxsYlWA. 

Transtec recommended enhanced joint and drainage design for the Southwest Rapid 
Transitway to mitigate the effects of low temperatures within the base foundation 
structure. Photo: courtesy City of Winnipeg

DAN DAWOOD, P.E., has been the director of business development and engineer-
ing at The Transtec Group since November 2008. He leads the Alternative 
Delivery Projects team for Transtec. Prior to joining Transtec, Dawood served 
as the chief pavement engineer for 16 years with the Pennsylvania Department 
of Transportation, where he worked for 25 years. The Transtec Group (www.
thetranstecgroup.com) is a pavement engineering firm that specializes in pave-
ment design, pavement research, pavement testing, pavement construction 
support, and creation of new pavement software and hardware tools.  

rehabbed 
adams street 
bascule bridge
Milhouse Engineering & 
Construction provided intricate 
bridgeworks for the Chicago-style 
trunnion bascule
By Stan-Lee Kaderbek, P.E., S.E.; with 

contribution by Crystal Fencke

Figure 1: The Chicago-style trunnion bascule features two movable bridge leaves that pivot about a fixed trunnion. 
The leaves on each side of the river have large counterweights to balance the span across the river.
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west. Milhouse Engineering & Construction, Inc., with a wealth 
of experience in bascule bridge design, was retained by Walsh to 
perform construction-related engineering services. Milhouse is one 
of only a few firms in Chicago that perform this kind of intricate and 
comprehensive bridgework. 

Chicago’s Adams Street Bascule Bridge over the South Branch of the 
Chicago River was built in 1927 by the Fitzsimons & Connell Dredge 
& Dock Company of Chicago. The bridge is officially classified as a 
Chicago-style trunnion bascule bridge — or Chicago-Type, Double 
Leaf, Trunnion Bascule Bridge — and is owned and maintained by 
Chicago’s Department of Transportation.  

The Chicago-style trunnion bascule was developed by the Chicago 
Department of Public Works at the turn of the 19th Century. The two 
movable bridge leaves pivot about a fixed trunnion, or fulcrum, much 
like a teeter totter. The word “bascule” is French for “seesaw.” The 
leaves on each side of the river have large counterweights to balance 
the span across the river (see Figure 1). Each leaf of the Adams Street 
Bridge is 120 feet long, weighs more than 3 million pounds, and 
measures 240 feet trunnion to trunnion.

The bascule bridge rehabilitation work was extensive due to extensive 
deterioration of many of the main structural elements of the bridge.

Milhouse’s work included:
• evaluation of the existing bridge structures to support equipment 

loadings, including a crane weighing more than 400,000 pounds to 
remove viaduct girders;

• temporary earth retention — often the first stage of construction — 
at track level of Union Station to allow for replacement of the viaduct 
support columns;

• development of the sequence of demolition for all major structural 
members;

• review of the balance of the bridge to allow removal and replacement 
of floor beam 0-0 at the center break between the leaves;

• design of temporary construction, such as temporary centerlocks 
between the leaves, to provide continuity of load transfer between the 
leaves to allow vehicles to cross the bridge; and

• design of alternative repairs that simplify construction.

The Milhouse team’s greatest challenge was development of a 
procedure to allow replacement of the west leaf’s longitudinal girder. 
The longitudinal girder is used to support the bridge leaf’s trunnion 
bearing. Each longitudinal girder supports more than 1 million 
pounds of load. 
 
To allow replacement of the longitudinal girder, Milhouse 
developed a shoring and jacking system to support the bridge leaf’s 
counterweight. Shoring is a supporting structure that carries the 
load of the counterweight and maintains safety for workers while 
construction proceeds. The shores support the counterweight, which 
allowed Milhouse to raise the counterweight to remove the load from 
the longitudinal girder. More than 1.2 million pounds of jacking 
force was used to lift the counterweight. With the load removed, 
the existing longitudinal girder could then be removed and the new 
girder installed. 

One of the last items of work Milhouse designed for Walsh was a 
procedure to open the movable leaves without the use of the electric 
motors. Typically, the bridge is operated with a 50-horsepower 
motor. Because Walsh was replacing the bridge control and electrical 
system, there was no power to open the bridge leaves. Milhouse 
devised a procedure using chain falls to pull on the counterweight 
to open the bridge. Since the bridge leaf is balanced to within 5,000 
pounds of being balanced, the leaf can be moved easily using this 
method. The same procedure was used to lower the leaf.

While not the preparation of design documents used to bid for the 
rehabilitation of the bridge, construction engineering has unique 
challenges and is much more immediate in terms of the impact of 
our work on the outcomes of construction. Work crews depend on 
our quick response and solutions to solve construction issues. Often, 
delays mean that workers are not productive and waste valuable time. 

The designs we develop are typically not found in any textbook 
and draw upon the collective engineering knowledge of our staff to 
develop and implement. Milhouse staff involved in the work include 
Stephen Long, Vince Scarpa, and Arturo Pereda, who prepared 
calculations, verified loadings, and developed plans for the work.

STAN-LEE KADERBEK, P.E., S.E., is vice president of Civil and Transportation at 
Milhouse Engineering & Construction, Inc. (www.milhouseinc.com). He has 
served in the industry for almost 40 years, in the public and private sectors. A 
former deputy commissioner bridges and commissioner of buildings for the City 
of Chicago for 12 years, he has been involved in “every moveable bridge in the 
city,” which number in the thirties. CRYSTAL FENCKE is content writer for Milhouse. 

Removal of the longitudinal girder on the Adams Street Bascule Bridge in Chicago.
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Mead & Hunt received an Engineering Excellence Award for its role on 
the $10 million, environmentally sensitive roadway reconstruction 
of USH 14 in the Village of Cross Plains, Wis. This highly traveled, 
1.2-mile segment of USH 14 needed major repairs and Mead & Hunt 
enhanced the natural environment using innovative engineering 
techniques while making safety upgrades.

The American Council of Engineering Companies of Wisconsin’s 
Engineering Excellence Awards competition honors outstanding 
engineering design and pays tribute to exemplary achievements 
around the state.

Mead & Hunt’s public involvement and stakeholder coordination 
efforts sought to understand issues and concerns before proposing 
solutions. The USH 14 project involved collaboration between 
multiple government agencies and the public. The highway is 
owned by Wisconsin Department of Transportation (WisDOT) but 
recognized locally as Main Street by the citizens of Cross Plains. As a 
result, Mead & Hunt worked closely with these entities to coordinate 
concerns and design a roadway that best fit their needs.

This project required comprehensive environmental documentation. 
Black Earth Creek is located near USH 14 on federally funded 
and protected conservation lands. It is a Class 1 cold water fishery 
considered to be one of the best trout streams in Wisconsin. As Mead 
& Hunt completed the environmental document and project plans, 
the firm understood the Wisconsin Department of Natural Resources 
(WDNR) needed to be deeply involved in this phase.

The stormwater detention basin design mitigates the environmental 
impacts. The new basin keeps the creek’s temperature low to create a 
more sustainable environment for trout to flourish. It accommodates 
a cold-water environment essential to a healthy trout ecosystem. 
Underground rock cribs eliminate costly and time-consuming repairs.

The cohesive design evolved from a coordinated collaboration with 
WisDOT, Dane County, Village of Cross Plains, WDNR, private 
businesses, and the public. Infrastructure upgrades to USH 14 include 
new intersections with added traffic signals to improve safety and 
operations and removal of numerous access points to steady traffic 
flow. Further improvements eliminated on-street parking to increase 
pedestrian and vehicular visibility. Final upgrades involved replacing 

two bridges over the Black Earth Creek and Brewery Creek that 
were in severe disrepair, and reconstructing sewer and water utilities 
located under Main Street.

Through five public meetings, a public hearing, site visits, business 
walks, and attendance at village board meetings, Mead & Hunt 
gained an understanding of the community this project serves. By 
working closely with the business community, Mead & Hunt aligned 
project goals with the village’s vision for economic and community 
development along this corridor. The project team was able to keep 
existing businesses open during construction and help the village 
create redevelopment areas along their Main Street, attracting new 
businesses, which increased their tax base by $10 million.

Infrastructure upgrades to USH 14 include new intersections with added traffic signals 
to improve safety and operations and removal of numerous access points to steady 

traffic flow. 

Information provided by Mead & Hunt (www.meadhunt.com), an employee-
owned engineering and architectural firm with more than 525 staff nationwide.

urban safeTy improvements 
achieve engineering 

excellence
public involvement and stakeholder coordination are key 

to roadway design and environmental protection

A stormwater detention basin design mitigates environmental impacts.  
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UCSD and Fehr Graham design flexible sanitary flow 
solutions to meet future population demands.

By Matthew Johnson, P.E., S.E.

adaptable wastewater 
infrastructure

PROJECT+TECHNOLOGY

Water

Champaign, Ill., has experienced a dramatic increase 
in population density and housing in “Campustown” 
— the area in and around the University of Illinois 
at Urbana-Champaign (UIUC). The changes resulted 
in much greater sanitary flows in sewer mains than 
when the sewers were originally planned and installed 
between 1898 and 1946. As a result, there was a 
concern about increased overflow of sanitary sewage 
onto public streets and parks. It became critical for 
the Urbana & Champaign Sanitary District (UCSD) 
to implement a flexible solution for the campus 
interceptors into the future. 

Flexible and innovative solutions
Make way for the Second Street Pump Station and 
Force Main project, a creative solution that allowed for 
two major wastewater treatment plants and connected 
tributary sewer infrastructure to be adaptable during 
dry and wet weather. This was accomplished using 
innovative instrumentation and programming, unique 
flow control configurations, and a diesel dry-prime 
pump system. This allowed the UCSD to choose either 
the level to maintain in the sanitary sewers during 
moderate wet weather events; or how much flow to 
receive at either of the two plants during heavy wet 
weather events. 

Benefits from this solution were reduced nutrient 
discharges from the UCSD’s treatment plants, 
facilitation of effluent reuse, decommissioning of an 
energy inefficient pump station, and public park and 
streetscape improvements.

Flexibility was key to the Second Street Pump Station 
and Force Main project because the surrounding 
housing developments were privately owned and 
three different interceptors would be impacted. The 
solution, conceived by UCSD, was analyzed and 
designed by Fehr Graham, a Midwest engineering 
and environmental firm. UCSD contracted the firm 
to provide all civil and environmental engineering 
services during the project, including study and 
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planning, preliminary and final design, construction 
administration, and resident project representation.

Construction of the Second Street Pump Station 
and Force Main took place from 2014 to 2016. A 
new 5 million-gallon-a-day (mgd) pump station was 
installed to redirect downtown flow to an existing 
pump station in south Champaign, where it is now 
pumped to UCSD’s Southwest Wastewater Treatment 
Plant (SWP), which has unused capacity to handle the 
new flows. 

The new pump station was installed between three 
major interceptors located only a city block apart. 
Diversion structures, instrumentation, and controls 
at the pump station allow UCSD to selectively adjust 
the flow level in the interceptors during moderate 
flow periods. Flow removed from the interceptors 
is pumped to the South First Street Pump Station, 
which then pumps to the SWP. Flow remaining in the 
interceptors continues to the Northeast Wastewater 
Treatment Plant. 

By selectively removing flow from upstream sewers, 
the existing downstream interceptors running through 
Campustown are able to serve almost any mix of 
new high-rise developments today and well into the 
future, while optimizing the amount of water treated 
by UCSD’s treatment plants. 

During high flow periods, UCSD can switch to a flow-
based control method, selecting which of the two 
plants should receive more or less flow, and optimize 
the operation of the two plants. This should maximize 
the amount of wastewater kept in the sewer system 
without overflows and maximize the level of treatment 
before excess flow facilities start at either plant. 

During normal flow periods, UCSD may choose to 
maximize nutrient removal by sending more flow 
through the AO bio-P removal process at the SWP. 
There also may be a need to reduce flow at one plant 
to address tanks being offline due to maintenance. 

During drought conditions, UCSD may choose to 
supplement flow at SWP, which may be providing as 
much as 6 mgd of plant effluent to a fertilizer plant for 
reuse. Without the supplemental flow, the SWP does 
not treat 6 mgd, so the fertilizer plant would likely be 
forced to tax the local aquifer.

Due to the flows from the Second Street Pump Station, 
the existing South First Street Pump Station would 
require an approximate 8 mgd capacity. The remote 
location of this facility made it cost-prohibitive to 
provide two independent sources of power to the Second Street Pump Station and Force Main pedestrian bridge. 
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larger electric pumps. Fehr Graham’s design included a 475-hp 
self-priming, diesel-powered pump to transfer 8 mgd to the SWP. 
According to the manufacturer, the diesel pump is the largest installed 
in this application in the Midwest. 

It was found to be most economical to simplify the controls and 
completely replace the electric pumps’ capacity with the large diesel 
pump. If the electric pumps are not able to keep up, they are shut 
down while the diesel pump runs. After the diesel pump reduces 
the level of the wet well, the electric pumps reengage in a specific 
sequence to avoid utility overcurrent and increased power factor, 
attempting to keep the level of the wet well down. If successful, the 
electric pumps continue to run, maintaining normal levels. If not, the 
diesel pump reengages and re-starts the sequence. 

Challenges
Several challenges were overcome during detailed design. The 
routing of the 20-inch force main passes through a utility-congested 
right-of-way on the west edge of the busy UIUC campus. As a result, 
the contractor:
• used horizontal directional drilling methods for installation of the force 

main in the most congested corridors; 
• installed the line under two, 10-foot-deep steam tunnels; and
• completed open-trench construction in the more wide-open areas.

Coordination with several utility owners was required for the desired 
route without causing unnecessary pressure loss or adding air release 
and vacuum relief valves and associated vaults. Two air release/
vacuum relief valve vaults were required to be installed above 
ground in front of popular campus buildings. The vaults required 
architectural embellishments and advanced odor control to meet 
UIUC requirements. The odor-control devices contain a bypass to 
avoid a vacuum-induced implosion of the force main during a power 
outage while flowing at full capacity.  

Direct and secondary benefits
Several direct and secondary benefits to the community were realized 
from the project.

Increased nutrient removal — UCSD’s SWP was the first AO 
Process installed in Illinois to remove phosphorous biologically 
in 2005. Diverting an estimated 1.5 mgd to SWP means UCSD 
discharges 12,000 fewer pounds of phosphorous and 45,000 fewer 
pounds of nitrogen per year.

Increased energy efficiency — The force main from Second Street 
Pump Station was terminated prior to reaching South First Street Pump 
Station and a new gravity interceptor sewer was installed to complete 
the connection between the two stations. A gravity sewer connection 
was made to an existing pump station, thereby decommissioning it. 

Research Park utilities — The gravity interceptor sewer allows 
the university’s Research Park to use it as the main sewer for an 
expansion eastward. The Research Park helps new and expanding 
companies launch ideas based on the university’s research. Keeping 
fees low helps incubate fledgling companies in their early years.

Social improvements — The Second Street Pump Station building 
is located adjacent to Scott Park, the site of a multi-million-dollar 
improvement led by the City of Champaign and Champaign Park 
District. Recognizing the sensitivity to a large sanitary pump 
station adjacent to this improvement, Fehr Graham worked closely 
with the city and park district to coordinate architectural concepts, 
landscaping, and designs for the building to integrate seamlessly with 
the surroundings.

Health and safety — The overflow of sanitary sewage onto public 
streets and parks is a threat to public health and safety and to the 
environment. The chance of these problems becoming more frequent 
as the area developed was a primary goal for the project. 

Beneficial effluent reuse — With the increased flows to the SWP, 
UCSD could enter into an agreement to provide 6 mgd of effluent 
to a new fertilizer manufacturer from the SWP. This “on-demand” 
effluent can serve the manufacturer’s cooling tower needs for a low-
phosphorous, low-chloride, softened water in an area of Illinois 
without many alternative industrial water supply options. Using 
UCSD’s effluent allows the company to avoid tapping the Mahomet 
aquifer for this 6 mgd of flow.

Combating hypoxia with nutrient removal.
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Washington (D.C.) Suburban Sanitary Commission (WSSC) Develop-
ment Services Group reviews hydraulic plans for approximately 160 
proposed development plans per year. This includes water and sewer 
system extensions as well as approximately 172 small-site utility plans 
(commercial private systems) that connect to the existing water and 
sewer network in two large Maryland counties.

Each system extension is hydraulically reviewed and mains are proper-
ly sized by WSSC hydraulic engineers during the hydraulic plan analy-
sis process. In this process, engineers use hydraulic-grade benchmarks 
developed by the planning group within the existing system to analyze 
the proposed extensions and connections. These benchmarks are de-
veloped using system-wide modeling while considering the severest 
conditions in the system.

The WSSC hydraulic engineers determine the appropriate sizes for 
proposed mains while considering various scenarios that focus on sys-
tem integrity and future needs to provide adequate fire flow and pres-
sure to new developments. When the creation of a new pressure zone 
is sometimes required to serve a new development, the hydraulic re-
viewer interacts with the planning group that models the system-wide 
network to help with zone creations.

Complexity 
UCSD and Fehr Graham faced a significant amount of complexity 
throughout the entire life cycle of the project, from initial planning 
and analysis through construction and completion:

Adjacency to public parks and campus — All improvements 
considered and incorporated aesthetic improvements, including the 
Second Street Pump Station building. In addition, all improvements 
were coordinated with multiple existing utility stakeholders.

Sequencing and coordination with several projects — Numerous 
ongoing campus construction projects required regular coordination 
meetings and a tight schedule sequencing to meet the various needs 
of the multiple projects.

Lack of utility power — The South First Street Pump Station could 
not be economically served by the electric utility. The largest capacity 
diesel pump of its type in the Midwest was applied to economically 
solve this problem. 

Control of multiple interceptor sewers and plants — A method 
was designed to adaptively manage the existing interceptor sewer 
and treatment plant infrastructure to effectively address inherently 
unpredictable flows and future development. This provided the 
excess capacity needed for unplanned population density throughout 
Campustown, allowing development to grow in whichever sewer 
basin is best able to meet the demands of the market.

UCSD’s primary goal was to significantly decrease the chance of 
sanitary sewer overflows in Campustown despite the ongoing surge in 
population density. UCSD and Fehr Graham provided an innovative 
and cost-effective solution that will meet the population demands 
today and well into the future.

keeping pace with development
Washington Suburban Sanitary Commission reduces 

hydraulic plan review turnaround for water and 
wastewater systems by more than 60 percent.

By Perrine Parrod

MATTHEW JOHNSON, P.E., S.E., is branch manager in the Champaign, Ill. office of 
Fehr Graham (www.fehr-graham.com). 

Managing complexity in a dense campus area.
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The project’s overall goal was to increase customer service levels by 
implementing a workflow process improvement. To meet this goal, the 
Development Services Group implemented Bentley’s WaterGEMS and 
SewerGEMS to decrease the turnaround time on reviews and keep pace 
with one of the most rapidly developing areas in the United States. The 
reviews were critical to the success of the projects as they serve as the 
primary planning mechanism for growth.

Increased review efficiency 
Prior to using WaterGEMS and SewerGEMS, the Development Ser-
vices Group completed hydraulic plan analyses with small-scale soft-
ware developed in-house that was less advanced and less user-friendly. 
Using WaterGEMS and SewerGEMS, as well as group restructuring, 
the Development Services Group increased review efficiency through 
a standardized model between projects, improved quality assurance of 
reviews, and, over eight years, reduced review cycle times from an 
average of 73 days to 27 days for moderately complex projects, despite 
a two-fold increase in reviews.

The following examples illustrate review time improvements:

• WaterGEMS’ and SewerGEMS’ scenario and alternative capabilities 
allow organized and systematic modeling so that other reviewers are 
able to use the model from where the original reviewer left off. And 
because model scenarios are created for each development phase of a 
project phase, each project can be reviewed for hydraulic integrity and 
adequacy easier and faster. This means that the developers who choose 
to move forward with a partial release of project phases can receive a 
quicker response from WSSC.

• Environmental issues can also cause development engineers to re-
consider alignments midway through the design process. Because 
hydraulic engineers have developed consistent models for each pro-
posed development and system extension, the amendments to original 
alignments can be rapidly adjusted and re-analyzed. This means devel-
opment engineers can make changes based on environmental issues 
more quickly and with less review time.

• The Development Services Group can also be more responsive to sys-
tem inspection changes during the construction process because they 
have access to the completed models.

On a larger scale, increased review efficiency is improving custom-
er service and the overall delivery speed of an estimated 160 annual 
development projects from planning and design phases to construc-
tion-ready status. And because construction began sooner, revenues 
(through permit fees or new billing accounts) were collected sooner.

Reduced project delivery and operation costs 
WaterGEMS reduced the time needed to size pipes accurately to meet 
WSSC’s system constraints and standards. This resulted in faster com-
munication and turnaround to consultants and developers. As WSSC 
can process development reviews more quickly, the organization can 
expedite its revenue collection by allowing more customers to connect 
to the system sooner.

The use of WaterGEMS and SewerGEMS also has enabled the Devel-
opment Services Group to spend less time modeling and analyzing a 
larger network of the system, to identify problem areas and potential 
outages, and to address them earlier during the review process. WSSC 

Plan review workflow improvement charts.
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is implementing a new looping policy that should increase customer 
service and decrease operational costs, especially in areas that must be 
frequently taken out of service to complete pipeline inspections.

Safer water and sewer infrastructure 
Adequate fire flow is essential for safety. The fire flow capability in 
WaterGEMS enabled reviewers to perform fire flow analysis for nu-
merous locations throughout a large or small network used for a project 

in a single run. Reviewers could model multiple scenarios under vari-
ous system outage conditions, including routine inspections of large-
diameter prestressed concrete cylinder pipe mains, to determine the 
best solution that allows adequate fire protection.

Using SewerGEMS also enabled WSSC to analyze system issues in 
wastewater infrastructure during the development process. This re-
sulted in a better quality hydraulic design and ultimately protected the 
environment from future sanitary sewer overflows in new development 
areas.

Workflows have been developed to help streamline collaboration be-
tween engineering, GIS, and consultants. For instance, simple GIS 
capabilities and the Model Builder functionality in WaterGEMS and 
SewerGEMS allowed reviewers to incorporate proposed pipelines 
within a development with existing pipelines in WSSC GIS container. 
WSSC improved workflow efficiency with more than an estimated 60 
percent reduction in review cycle times for hydraulic analyses of de-
velopment and system extensions.

PERRINE PARROD is a senior product marketing manager for Bentley Systems 
Incorporated (www.bentley.com) for the hydraulics and hydrology product line. 
Parrod joined Bentley in 2004 through its acquisition of Haestad Methods.

WaterGEMS model with various fire flow scenarios.
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PlanIT Impact announced a building sustainability scoring system 
that is purpose-built for the design phase. According to the company, 
PlanIT Impact’s 3D planning tool and the PlanIT Impact Score make 
it easy for architects and builders to collaborate with multiple teams 
and constituencies, gather data inputs in real time, and more accurately 
model material costs and the impact of physical attributes of the land/
geo-location and structure based on federal and commercial data 
sources. The subscription, cloud-based assessment tool incorporates 
four key aspects of sustainable building design — energy, stormwater 
runoff, water use, and transportation access with Walk score.

PlanIT Impact was founded by experienced architects and funded by 
the National Science Foundation/US Ignite, the Mozilla Foundation, 
and Digital Sandbox, Kansas City.

“PlanIT Impact is the industry’s first and only cloud platform that 
helps designers achieve sustainability through a multi-faceted scoring 
derived from a large pool of open data,” said Dominique Davison, 
AIA, LEED AP, CEO of PlanIT Impact. “The platform works from a 
project’s inception to completion, and all the points in between. Best 
of all, we take an integrated approach that dovetails sensibly with 
existing LEED efficiency initiatives. This gives building designers 
great options to consider all possibilities and know the impact of 
those decisions.”

PlanIT Impact Energy Module scores translate to Energy Optimization 
points for LEED. PlanIT Impact makes early, data-driven decisions 
that track to LEED projects while integrating into the web of 
interaction between differing project teams. The tool takes input from 
any direction and dynamically updates scoring so that architects know 
exactly how decisions impact the score. For uninterrupted workflow, 
PlanIT Impact supports other software tools, including SketchUp, 
Rhino, and Revit. PlanIT Impact currently indirectly supports several 
LEED categories/credits. 

Benefits include the following: 
• all relevant project/design data is unified into a single view, where 

multiple measurements and variables can be input and considered 
holistically; 

• return on investment insights help define ProForma — estimated cost 
of building performance and simple payback;

• open data is leveraged with dynamic retrieval of key data and 
geometries from the model; and 

• the tool provides an informed and holistic approach to resource 
allocation.

Leveraging open data
PlanIT Impact takes advantage of open data sources, including 
federal government entities and private companies, to contribute geo-
specific, accurate data into the preconstruction score. U.S. Census 
data is used to understand local drive times, and NOAA provides 
local rainfall/weather data. WalkScore is now publishing statistics 
regarding the precise proximity of desired resources, such as parks, 
stores, libraries, and businesses.  

PlanIT Impact in action
The Millhouse development in Kansas City benefited from PlanIT 
Impact by helping the developers better understand operational costs 
that would make affordability more attainable for future tenants. 
“This doesn’t feel like an energy modeling tool — it’s very intuitive, 
providing the flexibility and full breadth of data sources required for 
accuracy and timely efficiency scoring,” said Graham Still, senior 
designer for DRAW Architecture.

Watch a video about PlanIT Impact at https://youtu.be/M4z0RcKJPIw.

Sustainable design

USGBC ranks top 10 states for leed green building

planit impact unveils 
cloud-based building 

sustainability scoring tool

Information provided by PlanIT Impact (www.planitimpact.com). 
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SUSTAINABLE DESIGN

The latest survey of asphalt pavement mix producers documents 
the industry’s continued success in improving the sustainability of 
America’s roads through incorporation of recycled materials and the 
use of energy-saving warm-mix asphalt technologies.

According to the latest survey of asphalt mix producers conducted by 
the National Asphalt Pavement Association (NAPA) in partnership 
with the Federal Highway Administration (FHWA), more than 77.2 
million tons of recycled materials — primarily reclaimed asphalt 
pavement (RAP) from old roads and parking lots and recycled asphalt 
roofing shingles (RAS) — was used in new asphalt pavement mixtures 
during the 2015 construction season. In addition, nearly a third (32.8 
percent) of all asphalt pavement mixture was produced that year at 
reduced temperatures, using warm-mix asphalt technologies.

The survey has gathered annual data from asphalt pavement mix 
producers and state asphalt pavement associations since 2009. Over 
that time, it has documented growth in the use of both warm-mix 
technologies and recycled materials in pavement mixtures. For the 
2015 construction season, the survey was extensively revised to 
collect additional information about how RAP and RAS are used 
nationwide.

The survey found that more than 74 million tons of RAP and 1.9 
million tons of RAS were used in new asphalt pavement mixes in the 
U.S. during 2015. An additional 7 million tons of RAP were used as 
aggregate, cold mix, and other road-building activities. The survey 
also found that at year-end 2015, about 85 million tons of RAP was 
stockpiled for future use across the country.

Reclaiming and reusing the asphalt cement and aggregate in RAP 
and RAS saved about $2.6 billion in 2015 compared with the use 
of virgin asphalt binder and aggregates. This helps keep asphalt 
pavement mixture costs competitive and allows road owners to 
achieve more roadway maintenance and construction activities with 
limited budgets.

Producers were also asked about ground tire rubber, steel and blast 
furnace slags, and other waste materials repurposed into pavements. 
Although national estimates of their usage were not calculated, 
respondents reported using more than 1.1 million tons of these 
materials in 2015 in the production of about 8 million tons of asphalt 
pavement mixes.

In addition to increased use of recycled materials, asphalt mix 
producers continue to increase the use of energy-saving warm-mix 
asphalt technologies. In 2015, 119.8 million tons of warm-mix 
asphalt was produced — nearly one-third of total asphalt pavement 
mix production. This is a 5 percent increase from 2014 and a greater 
than 614 percent increase in the use of warm mix since 2009, the first 
year the survey was conducted.

Warm-mix asphalt is produced with a range of technologies that 
reduce the production and placement temperature of asphalt 
pavement mixtures. A variety of environmental, worker safety, and 
construction benefits have been realized through the adoption of 
warm-mix asphalt. In 2009, FHWA selected warm-mix asphalt as one 
of the first technologies targeted for deployment through its Every 
Day Counts initiative.

“The use of warm-mix asphalt technologies is becoming 
commonplace. In 14 states, more than half of all asphalt pavement 
mixtures were produced as warm-mix asphalt, and in four of them, 
more than 75 percent was produced as warm mix,” said NAPA 
President Mike Acott. “This said, there is room to increase its use, 
and we expect road owners to continue to embrace these technologies 
for their construction and performance benefits, as well as the energy 
savings they bring.”

The survey was conducted in 2016. Results from 214 companies with 
1,119 plants in 48 states and Puerto Rico, along with data from state 
asphalt pavement associations for 33 states, were used to compile 
the report. A copy of the full survey report, including a state-by-
state breakdown of data, is available at www.asphaltpavement.org/
recycling. 

Information provided by the National Asphalt Pavement Association (www.
asphaltpavement.org). 
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The complexities of the built environment are many and ever changing, 
continually challenging the limits of civil engineering and construction. 
For even the most experienced professionals involved in designing, 
building, and maintaining roads, bridges, and highways there is always 
something new on the horizon. For Betty Purdie, P.E., of Ralph L. 
Wadsworth Construction, the combination of facing new challenges and 
improving public infrastructure makes the work fulfilling. 

“In a 30-plus year career, I’ve seen a lot of dynamic innovations in the 
way engineering challenges are resolved,” said Purdie, a civil engineer 
who worked for the Utah Department of Transportation (UDOT) for 
more than 25 years before joining Ralph L. Wadsworth in 2010. Today, 
as a project manager for one of Utah’s largest builders of heavy highway 
and mass transit projects, Purdie leads a team effort to tackle challenges 
by using new materials and methods to solve old problems. This was the 
case on a recent highway overpass project her team completed on the 
edge of Brigham City, Utah, about an hour north of Salt Lake City. 

“The biggest issue on the Brigham City Bridge project was the natural 
geological conditions surrounding the site,” Purdie said. The scope 
of work was to widen an existing highway overpass and improve the 
associated interchanges where I-15 and U.S. 91 intersect to relieve traffic 
congestion. Offering only a single lane in each direction, traffic was 
frequently backing up. In response, the design team began investigating 
adding a sister bridge adjacent to the first as a means of increasing 
roadway capacity; however, early analysis indicated that might cause 
more harm than good.

“Initially during design, the plan was to put two additional lanes on a 
second structure adjacent to the first,” said Jeff Gilbert, P.E., a geotechnical 
engineer with Terracon, a national consulting firm with more than 130 
offices nationwide. “However, calculations on both settlement and global 
stability indicated that the weight of a traditional embankment built with 
soil for the second bridge would adversely impact the original bridge and 
we had to look for other options.” 

Other options included trying to improve the embankments’ foundation 
soil slope stability using driven piles or other intensive methods. Lead 
engineering firm, Michael Baker International, suggested using expanded 

polystyrene (EPS) geofoam as an embankment fill to reduce load 
settlement and decrease the driving force in the stability calculations. 

“Using the geofoam blocks to support the bridge embankments was 
certainly a first for me,” Purdie said, despite a long tenure of tackling 
similar situations all over Utah. “When we were awarded the contract, 
I was excited to be working with a new material. Discovering geofoam 
manufactured by ACH Foam Technologies right here in Utah opens up a 
lot of new possibilities in the future.”

Developing the exact configuration of the blocks to maximize strength 
while minimizing waste on a large, complex project like the Brigham 
City Bridge benefits from careful scrutiny. Purdie worked with EPS 
geofoam design and testing expert, Marvin Cook of Oracle Construction 
in Utah, to review the specification and determine how to configure the 
blocks to best support the weight of the roadway and live traffic loads 
while also being mindful of the budget.

“With the EPS geofoam, this really became a bit like a design-build 
project,” Purdie said. ACH Foam did some upfront testing on the 
material, which Oracle validated while fine-tuning the block placement 
patterns. Though the cost of an EPS geofoam fill is certainly more than a 
traditional soil-filled embankment, the biggest savings must be measured 
in time and convenience.

“When using soil as an embankment material, primary settlement could 
take six months or more,” Gilbert said. “Furthermore, calculations 
showed the possibility of 1-1/2 to 2 inches of long-term settlement over 
a period of 10 years or more, which was deemed excessive.” 

With the design established and the settlement and stability issues 
resolved, the geofoam portion of the project moved into construction. 
Working with a combination of two grades (EPS 22 and EPS 29), Purdie 
and the ACH Foam Technologies’ team calculated the precise material 
requirements and delivery schedule to ensure product was available well 
ahead of installation.

“ACH Foam was great with the logistics,” said Purdie, who recommended 
that others using large volumes of geofoam for civil infrastructure 

treading lightly

Developing the exact configuration of EPS geofoam blocks maximizes strength while 
minimizing waste.

overpass reconstruction project engages eps geofoam 
to solve soil stability challenges

By Terry Meier
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consider both production time and travel time to the site for material 
ordering. The Foam-Control geofoam blocks used on infrastructure 
projects can be quite large and there was limited storage space along I-15. 
Purdie also noted that despite their size, the blocks are very lightweight 
and have the potential to be blown by strong winds, which is not a safe 
condition next to a highway. ACH Foam Technologies organized a just-
in time delivery, supplying several truckloads of geofoam a day to get the 
required material to the site as it was needed without excess.

As the geofoam arrived, Purdie’s team built the embankments using 
manual labor and no specialized or heavy equipment over a period 
of just a few weeks. Though ACH Foam Technologies pre-cut most 
of the blocks prior to delivery, the complex nature of the diverging 
diamond interchange on the west end of the project required some 
block customization, which was done with a hand-held hot wire cutter. 
Once the embankments were built, they were covered with a reinforced 
concrete slab and finally the roadway above.

“Working with ACH Foam’s geofoam we were able to complete two 
phases of bridge construction over I-15 without ever having to shut the 
Interstate down,” Purdie said proudly. Though traffic did have to be 
diverted around the construction site, the project kept people moving, 
which was a primary goal. 

“The most rewarding part of any project is when the work is done,” 
Purdie said. “Our superintendent was standing along the bridge during 
the final stages of construction and a lady pulled up to thank him for the 
great new overpass and cool diverging diamond interchange. She said 
it was so much easier and faster than before and like most people using 
that bridge today, I’m sure she had no idea she was driving on geofoam.”

TERRY MEIER, is with ACH Foam Technologies (www.achfoam.com). 

The completed overpass relieves traffic congestion where I-15 and U.S. 91 intersect near 
Brigham City, Utah.

Once the embankments were built, they were covered with a reinforced concrete slab 
and finally the roadway above.

Members of the International Association of Geosynthetic Installers 
(IAGI), a not-for-profit geotechnical professional association 
dedicated to bettering geosynthetic installation and construction 
technologies, recently announced its winners of the 2017 IAGI 
Installation Awards. The awards, presented during Geosynthetics 
2017 in Orlando, Fla., recognize exceptional work by geosynthetic 
installers. There were two award categories, Innovative and Extreme. 
The entry that got the greatest number of votes from the judges is the 
Award of Excellence winner.  

“The IAGI Installation Awards recognize those IAGI members 
who make significant contributions to the field of geosynthetics 
installation. So often the installer gets forgotten in the discussion of 
a project,” said Laurie Honnigford, managing director of IAGI. “In 
reality, a project is a set of plans on a piece of paper until the installer 
gets involved. The installer can make or break a project and we need 
to recognize those who improve and advance our industry.”

Award of Excellence
Simbeck and Associates (Mancos, Colo.) received the Award of 
Excellence for the Blue River Restoration project. The Blue River, 
which feeds Dillon Reservoir and eventually connects with the 
Colorado River, is one of several tributaries heavily affected by 
mining operations. From the late 1800s to the 1940s, dredging was 
the predominant method of extracting gold in the area. In this process, 
the valley floor was turned upside down as 70 to 90 feet of cobble was 
brought to the surface and exposed. The practice was repeated up and 

IAGI recognizes three exceptional installers

awards showcase
geosynthetics projects
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down the valley — decimating the river and meadows that were once 
home to an abundance of wild flowers and animals. 

The project involved reconstruction and restoration of approximately 
3,000 linear feet of the Blue River just north of Breckenridge, Colo. 
Work included rechanneling the river, earthwork to reshape the 
original corridor, installation of river liner, backfilling, and restoring 
the river corridor. Lining installation involved 27 prefabricated, 30-
mil PVC blankets totaling 255,798 square feet.

Extreme Project Award
G.E. Environmental Solutions Inc. (Saskatoon, Saskatchewan, 
Canada) received the Extreme Project Award for the Cell #2 
Expansion because of the number of obstacles the installer had 
to overcome while completing this project under a compressed 
timeframe. The start of the project was delayed due to rain, which 
pushed this project into cold weather installation, specifically mid-
November in Northern Alberta, Canada. 

In addition to the sleet, snow, and rain, the installer spent extensive 
time educating the general contractor about the need for maintaining 
quality installation. Further, no light plants were available, so the 
time for installation was limited to daylight hours. In mid-November 
in Northern Alberta there is approximately eight hours of sunlight 
to work with. Another challenge was the irregular shape of Cell #2. 

Within 24 working days, G.E. Environmental had to install 522,000 
square feet of geocomposite, 495,000 square feet of geomembrane, 
366,000 square feet of geosynthetic clay liner, 64,500 square feet of 
geonet, and 64,500 square feet of geotextile.

Innovative Project Award
Hallaton Environmental Linings (Sparks, Md.) received the 
Innovative Project Award for the Pearce Creek Dredge Disposal 
Facility. The Pearce Creek placement site, owned and operated by the 
U.S. Army Corps of Engineers, received dredged material from the 
C&D Canal’s approach channels at various times between 1937 and 
1993. The Corps plans to reactivate the site for placement of dredged 
material from the federal navigation channel. 

However, in 2013 the U.S. Geological Survey found that a missing or 
thin layer of clay beneath the site contributed to the entry of degraded 
water into the underlying aquifers. Slow migration of this groundwater 
had gradually impacted water quality in some residential wells. When 
the Pearce Creek site was reactivated, substantial safeguards will be 
in place to protect and monitor surface water and groundwater quality. 
The geosynthetic liner will prevent any further impacts from dredged 
material by preventing it from entering the groundwater system.

Information provided by the International Association of Geosynthetic Installers 
(www.iagi.org).

The Pearce Creek Dredge Disposal Facility received the Innovative Project Award.
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Light detection and ranging — LiDAR — can be used to accurately 
georeference terrain features. The narrow laser beam that LiDAR pro-
duces allows users to range and detect a large number of objects and 
provides a precise, high-resolution, 3D map of their surroundings. As 
a result, LiDAR has revolutionized the survey and mapping industries. 

Nonetheless, photogrammetry is a mature science that is undergoing 
technological advances itself. The products derived from this mapping 
system are well received and the limitations are understood. Just as 
GPS has not made conventional terrestrial surveying obsolete, LiDAR 
will not completely replace photogrammetric mapping. However, in 
the last decade, LiDAR has largely displaced photogrammetry as the 
process for developing large-scale topographic maps because of its ad-
vantages. 

LiDAR is characterized as an enabling technology and has allowed 
data to be collected that was difficult or impossible to obtain prior to 
its introduction. This is especially true in the forest industry and utility 

corridor arena, where it has been difficult and expensive to get eleva-
tion models using ground-based GPS, conventional survey, or photo-
grammetric techniques. For applications where a more precise digital 
elevation model (DEM) is required, such as surveying and civil engi-
neering, LiDAR is able to provide much more information than can be 
acquired by virtually any other means, at least within economic reason. 
Subsequently, terrestrial scanning and aerial scanning have become 
two of LiDAR’s most important applications. 

Terrestrial scanning creates 3D models of complex objects such as pip-
ing networks, roadways, archeological sites, buildings, and bridges. 
One of the advantages of terrestrial LiDAR is that objects can be mea-
sured remotely, making operations such as measuring roadways under 
traffic much safer. This data can be applied to road design and flood 
plain mapping. LiDAR also has many uses in aerial scanning, includ-
ing measuring agricultural productivity; distinguishing faint archeo-
logical remains; measuring tree canopy heights; determining forest 
biomass values; advancing the science of geomorphology; measuring 
volcanic uplift, glacier decline, and snow pack; and providing data for 
topographic maps. When used properly, this data can provide the base 
information for developing land use plans for large residential, com-
mercial, industrial, or mixed-use areas.

Topcon Positioning Group announced two software platforms de-
signed to provide multidisciplinary model management and increased 
collaboration and integration — MAGNET Explorer and MAGNET 
Modeler.

MAGNET Explorer offers model management, simulation, and design 
analysis for construction projects where multiple design disciplines 
need to function as one. “With MAGNET Explorer, infrastructure, 
buildings, utilities, and structural models can be combined together 
and analyzed in one single project model,” said Jason Hallett, vice 
president of global product management. “All of the data is managed in 
design coordinates and units as required by professional design simula-
tion and analysis. Modeling generated throughout construction phases 
can be simulated under real-world conditions, and analyzed for poten-
tially expensive clashes.” 

MAGNET Explorer also has connectivity with MAGNET Enterprise, 
enabling data sharing and collaboration with the complete suite of 
MAGNET solutions.

MAGNET Modeler is designed to produce blended models from a 
wide variety of sources, making traditionally time consuming tasks 
more automatic. “With MAGNET Modeler, it is both easy to import 
and transform data into 3D models using one tool that is integrated 
with your common design software,” Hallett said. “MAGNET Mod-
eler integrates smoothly to tools such as Autodesk AutoCAD, Civil 3D, 
and Map3D. You can also import data in various standard formats such 
as open-data models (LandXML, IFC) and generic 3D models.”

Information provided by Topcon Positioning Group (www.topconposi-
tioning.com).

Topcon introduces 
two magnet software solutions

Pros and Cons of lidar

Civil + Structural Design Tools

With MAGNET Explorer, infrastructure, buildings, utilities, and structural models can be 
combined together and analyzed in a single project model.



may 2017          csengineermag.com          61

LiDAR is a versatile technology that is also used for atmospheric 
studies, bathymetric surveys, glacial ice investigations, and numerous 
other applications. This technology is a very cost-effective method of 
terrain data collection. It offers high precision and high point density 
data for digital terrain models (DTM). Moreover, it has been shown 
to accelerate the project schedule more than 30 percent because DTM 
data processing can begin almost immediately. 

Theoretically, it is not restricted to daylight nor cloud cover like aerial 
photography. In coastal zones and forest areas, LiDAR is considered a 
superior data collection tool compared with conventional photogram-
metric techniques where it is extremely difficult to locate terrain points 
in the imagery. LiDAR requires only one opening through a tree can-
opy to “see” the ground, whereas photogrammetry requires that the 
same ground point be visible from two exposure stations. This would 
cut down on the amount of area identified as “obscured terrain” on a 
contour map. 

However, there are several disadvantages to LiDAR. While the data 
collection appears to be cost competitive, the upfront cost of equip-
ment acquisition can be significant. This could be a hard sell because 
the technology, like that of computers, will probably experience a lot 
of change during the next several years. Therefore, amortization would 
have to be spread over a somewhat short period of time. 

Another disadvantage is that in areas of dense canopy, LiDAR can 
sometimes have problems “seeing” the ground. Even with millions of 
laser pulses, it is not uncommon to find areas with few or no ground 
returns. In addition, while LiDAR is an active system that theoretically 
can be used 24 hours a day, it cannot be used above cloud cover or 
when fog, smoke, mist, rain, or snow storms are present. Furthermore, 
high winds and turbulence can cause problems with the inertial system.

Indovance, a CAD and drafting outsourcing service provider, is see-
ing LiDAR technology being used more frequently by its surveying 
customers. The company converts the digital data to 2D or 3D CAD, 
which is used to create drawings for new construction or extensions of 
prior work. In Indovance’s experience, LiDAR is without question the 
most accurate and precise 3D mapping technology available. Addition-
ally, as drones continue to evolve, they are a major factor influencing 
the use of LiDAR technology and its ability to get digital pictures of 
huge remote areas that were previously unattainable. CAD experts at 
Indovance expect to continue working with LiDAR data even more in 
the coming years as the technology continues to develop.

Contributed by Sandesh Joshi, president and co-founder of Indovance 
Inc., a CAD and drafting outsourcing service. Prior to founding In-
dovance, Joshi worked at SolidWorks Corporation as a senior R&D 
member.

A Bentley technician captures a reality mesh using the ContextCapture mobile 
application. Image: courtesy of Bentley Systems

bentley systems 
releases new 

contextcapture offerings

Bentley Systems, Incorporated’s ContextCapture offerings for reality 
modeling now include cloud processing services, a mobile app, and 
photo planning for Bentley’s applications. ContextShare extends Bent-
ley’s ProjectWise connected data environment to securely manage, 
share, and stream reality meshes, and their input sources, across project 
teams and applications. Navigator Web is a new web application that 
streams large reality meshes to desktop or mobile devices.

For infrastructure project delivery, reality modeling captures the 
context of infrastructure projects through photos and/or scans, creat-
ing engineering-ready reality meshes for design modeling, analytical 
modeling, and construction modeling. During asset performance, as-

operated reality meshes can serve to geo-coordinate the alignment of 
these digital engineering models with inputs from connected internet 
of things (IoT) technologies. 

Hybrid processing in ContextCapture enables creation of engineering-
ready reality meshes that incorporate the best of both worlds — the 
versatility and convenience of high-resolution photography, supple-
mented, where needed, by additional accuracy from laser scanning. 
New photo planning capabilities in Bentley’s applications enable us-
ers to prescribe optimal camera positions and flight paths for UAVs to 
achieve the required levels of accuracy, in particular, for critical in-
spection points.
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Since acquiring Advance Steel in 2013, Autodesk has worked toward 
better support for BIM-centric workflows for structural steel design 
and detailing. For instance, the company has been working to strength-
en the interoperability between Autodesk Revit design software and 
Autodesk Advance Steel software. Advance Steel 2018, released in 
April, offers seamless consumption of Level of Development (LOD) 
350 Revit models. 

The LOD Specification is a reference that enables practitioners to spec-
ify and articulate with a high level of clarity the content and reliabil-
ity of BIMs at various stages in the design and construction process. 
For LOD350, the model element is graphically represented within the 
model as a specific system, object, or assembly in terms of quantity, 
size, shape, orientation, and interfaces with other building systems. 
Non-graphic information may also be attached to the model element.

Autodesk said the improved operability means that engineers can de-
liver more accurate designs and bills of materials to the detailer and 
fabricator. And for the detailer, it means they can more quickly respond 
to design changes while delivering the files needed to drive steel fab-
rication. This interoperability will help steel detailers and fabricators 
take full advantage of the steel design model.

The Autodesk Steel Connections for Revit 2018 release includes sev-
eral major updates, including more than 130 parametric steel connec-

tions. These connections may be transferred to the Revit model to help 
improve design coordination between engineers and fabricators. The 
update also has custom-made framing Revit families for custom sec-
tions and the ability to transfer code check for customized parameters.

Advance Steel 2018 includes several enhancements designed to im-
prove usability. For instance, it has been fully integrated into the Auto-
CAD platform so users will now have one simple installation and one 
licensing mechanism for their software. In addition, settings from one 
version of Advance Steel to the next can now be transferred with one 
interface.

Advance Steel 2018 also includes updates that allow users to better 
control documentation and customized model information. These new 
features include:
• model views combined with cameras to simplify creation of gen-

eral arrangement drawings;
• customized model information in DWG to communicate designs 

more effectively; and
• callouts to help users save time on drawing creation.

Information provided by Autodesk (www.autodesk.com/products/ad-
vance-steel). 

Civil + Structural Design Tools

Autodesk Advance Steel 2018 provides easier access to customized fabrication data 
information. Image: courtesy of Autodesk

autodesk enhances 
advance steel and 

steel connections for revit

The new ContextCapture mobile app brings reality capture to every 
member of a project delivery or asset management team. Combined 
with the new ContextCapture cloud processing service, this delivers 
3D reality meshes back to the mobile device, and to office-based pro-
fessionals, immediately after a set of photos has been taken. The new 
Navigator Web application makes immersive reality modeling acces-
sible through any browser, with progressive levels of detail.

ContextCapture enables reality modeling to scale from city models to 
site models to component nameplates. Users can now take advantage 
of cloud services’ inherent parallel computing to speed processing of 

reality meshes. Scalable mesh technology enables multi-resolution in-
puts through the new (.3sm) format.

The new ProjectWise ContextShare service securely streams reality 
meshes and their inputs, making it possible to instantly and persistently 
share full-scale engineering-ready datasets across a distributed team, 
whether in the field or in the office. ProjectWise ContextShare is of-
fered through a visa subscription, with charges only for actual use.

Information provided by Bentley Systems (www.bentley.com).
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03. Rigid foam insulation

01. Heavy-weight segmental retaining wall system 02. Large-diameter PE pipe

05. Shearwall selector web app04. Rodent-repelling vinyl sheet piling

ACH Foam Technologies said its Foam-Control 
MAX graphite polystyrene (GPS) rigid foam 
insulation is well-suited to any vertical construction 
application where a high-performance building 
envelop is desired. Foam-Control MAX is an 
architectural insulation developed to achieve an 
R5 (R-Value) at 1-1/16 inches thick without the 
decrease in R-value performance associated with 
XPS over the life of the product. Foam-Control 
MAX GPS is comprised of many small pockets of 
air within a polymer matrix containing graphite. 
The graphite reflects radiant heat energy like a 
mirror, increasing the material’s resistance to heat 
flow, the company said. Foam-Control MAX 
GPS meets the performance standards of ASTM 
C578 and UL requirements.

VERSA-LOK Retaining Wall Systems’ Bronco II segmental retaining wall units 
display 6 square feet of face area with a 3.2-degree batter and weigh from 1,220 to 
3,215 pounds (or 1,450 to 3,820 pounds with cores filled). Alignment knobs molded 
into the top of Bronco II units and channels molded into the bottom ensure correct 
near-vertical positioning and allow for tight joints with variable-bond construction. 
The system comprises nine units: three units with varying depth, a half unit, L/R 
corner units, a cap unit, and L/R corner caps. The units can be used to build walls 
as tall as 15 feet without soil reinforcement; the system accommodates geogrid for 
taller walls.

Agru America’s AGRULINE product group offers a range of pipes, fittings, 
valves, and customized components made from polyethylene for high-volume 
flow applications such as cooling water intakes for power plants, large sewage 
systems, sea water desalination, or mining jobs. AGRU produces its large-
diameter piping system from PE 100 or PE 100-RC in dimensions up to 
98.4 inches outside diameter and 1,968 feet long. The long-term hydraulic 
properties, which save operational costs, are based on a high resistance to 
corrosion, wear and tear, and UV radiation. AGRULINE large-diameter pipes 
are suitable for both on- and offshore projects.

Simpson Strong-Tie launched a new version of the Strong-
Wall Shearwall Selector web application created to help 
building designers choose shearwall solutions based on 
up-to-date building code and product information without 
having to download additional software. Through technical 
analysis, the Strong-Wall Shearwall Selector provides drift 
and uplift values for a wind or seismic design shear load, 
while also considering simultaneous, vertically applied 
loads. Based on user input data, the program performs a 
rigidity analysis to determine the actual distributed shear 
to each wall in settings involving multiple aligned walls. In 
cases with walls stacked vertically, the program evaluates 
cumulative overturning effects to ensure that neither the 
wall, the anchor bolt, nor the anchorage to the foundation 
is overstressed.

Crane Materials International introduced its 
RodentGuard option — a non-toxic animal 
deterrent built into its ShoreGuard vinyl sheet 
piling to further protect levees against damage 
caused by rodents. The environmentally 
responsible, non-hazardous, patent-pending 
deterrent is made from natural oils. It 
contains no lead, heavy metals, insecticides, 
rodenticides, bromine, or other halogens. 
The deterrent does not kill. Instead, it repels 
rodents on multiple sensory levels. Tests by 
an independent, third-party testing facility 
show that after some minor initial gnawing 
on the treated PVC samples, the animal’s 
unpleasant experiences quickly conditioned 
the rodents to stop “sampling” the vinyl.

ACH Foam Technologies
www.achfoam.com  

VERSA-LOK Retaining Wall Systems
www.versa-lok.com 

Agru America
www.agruamerica.com 

Crane Materials International
www.cmisheetpiling.com 

Simpson Strong-Tie
www2.strongtie.com/webapps/
strongwallshearwallselector 
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Professional Liability
is essential.

Overpaying is not.

It pays to have the right profes-
sional liability coverage. But you
shouldn’t overpay.

At Fenner & Esler, we’re more
than just brokers. We’re A/E 
specialists. Delivering the right
coverage and value to design
firms of all sizes since 1923.
With multiple insurance carriers.
And a proven track record 
serving the unique risks of 
structural engineers.

Get a quote—overnight.

Visit:
www.fenner-esler.com
Click “Need a Quote”

Call toll-free:
866-PE-PROTEK 
(866-737-7683 x.208)
Ask for Tim Esler.

Email:
tesler@fenner-esler.com

T H E P R O F E S S I O N A L ’ S C H O I C E

S I N C E 1 9 2 3

S t r u c t u r a l  E n g i n e e r s  A x i o m  # 7

tim@Insurance4Structurals.com 

www.insurance4structurals.com
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sional liability coverage. But you 
shouldn’t overpay.

At Fenner & Esler, we’re more 
than just brokers. We’re A/E 
specialists. Delivering the right 
coverage and value to design 
firms of all sizes since 1923. 
With multiple insurance carriers. 
And a proven track record 
serving the unique risks of 
structural engineers.

Get a quote—overnight.
Visit:
www.insurance4structurals.com
Click “Need a Quote”

Call toll-free:
866-PE-PROTEK 
(866-737-7683 x.208) Ask for Tim Esler.

Email:
tim@Insurance4Structurals.com

Structural Engineers Axiom #7

HydroCAD Software Solutions LLC, Box 477, Chocorua, NH 03817 1-800-927-7246

Complete NRCS TR-20, TR-55, SBUH, & Rational hydrology,
plus hydraulics, pond design, chamber layout & much more!

ydroCADH
®

Stormwater Modeling

Try our Free HydroCAD Sampler at www.hydrocad.net

Preferred by the majority of
the top civil engineering firms
for its broad technical
capabilities and ease-of-use,
HydroCAD takes the TR-20
and TR-55 methodology to
the next level, with powerful
options for outlet devices,
pond storage , ra in fa l l
libraries, pumps, vortex
v a l v e s , u n d e r g r o u n d
chambers, CAD import, and
much, much, more.

HydroCAD is surprisingly affordable, with a unique pricing
structure that lets you expand your node capacity and user-
count as your needs grow. With the extensive Help system,
tutorials, web articles, self-study program, webinars, and
free email support you’ve got all the resources you need to
get the job done right and on-time.

06. FRP pedestrian bridge deck system 08. FRP composite bridge drainage systems07. Shotcrete admixtures

For a pedestrian bridge for the Neponset River 
Greenway in Massachusetts, Composite Advantage 
fabricated an integrated FRP deck system, 1,060 
feet long by 10 feet wide with a 265-foot-long by 
8-foot wide access ramp. Deck panels were 18.1 
feet by 10 feet with a thickness of 5.3 inches to 3.5 
inches to provide a cross-slope for water runoff. 
Weighing only 9 pounds per square foot (psf), 
the deck panels were installed on steel stringers 
with galvanized steel connection clips. Composite 
Advantage prefabricated the deck panels with 
drainage scuppers. A quartz aggregate non-slip 
overlay completed the gray-pigmented panels. The 
composite bridge deck was built to sustain a live 
load of 90 psf and deflection of L/360. 

FiberSystems’ FRP composite bridge drainage 
systems are corrosion resistant and light weight 
for easy handling and quick installation, according 
to the company. For a recent bridge project, 
FiberSystems was asked to construct an FRP 
composite drainage pipe system. Specifications 
called for 12-inch-inside-diameter FRP piping; 
two 8-inch elbows with non-standard angles of 
18.4 degrees and 71.6 degrees; several 4-inch, 
threaded clean-out ports; and fittings with unique 
configurations. FiberSystems filament wound 
1,640 feet of 12-inch-inside-diameter FRP pipe 
and 160 feet of 8-inch-inside-diameter pipe using 
toughened CorBan resin and gray pigment.

GCP Applied Technologies Inc.’s TYTRO Shotcrete 
System is an admixture solution for shotcrete 
used in underground construction. The TYTRO 
System includes a nanotechnology-based rheology 
control agent, patented macro synthetic fibers, and 
a number of other newly developed admixtures 
that enhance productivity of the spraying operation 
and material performance, the company said. The 
TYTRO Shotcrete System includes high-range 
water-reducing admixtures, cement hydration 
control admixture, rheology control admixture, 
alkali-free set accelerators, macro-fibers, air 
entraining admixture, and rheology modifying and 
mix-enhancing admixtures to improve shotcrete 
pumpability and sprayability.

Composite Advantage
www.compositeadvantage.com

GCP Applied Technologies Inc.
www.gcpat.com 

FiberSystems
www.ifs-frp.com 
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A SEMINAR DESIGNED TO IMPROVE 
THE EFFECTIVENESS OF PROJECT MANAGERS

The Excellence in Project Management seminar is designed to 
help professionals in architecture, engineering, planning, and 
environmental consulting �rms become more e�ective in 
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June 6 - Houston, TX
August 16 - Detroit, MI
November 29 - Charleston, SC
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Zweig Group’s 2017 Financial Performance Survey gives firm leaders a 
clear view into industry trends and financial metrics that can help them 
effectively manage their resources. A great way to improve profitability 
is to have a strong understanding of the firm’s financial metrics and 
accounting activities. This information isn’t only for executive-level 
leaders, either. Engineers at all levels can benefit from understanding 
what financials are tracked and how their performance helps move 
specific metrics. In fact, Zweig Group recommends that firms provide 
open book management for the entire company so revenue and 
profitability are known to everyone on staff.  

Knowing when and where revenue is recognized, how debt is being 
used, how long accounts receivable are outstanding, and what the 
breakeven multiplier represents and how it is calculated can all impact 
a firm’s bottom line. 

Net service revenue per employee (NSR/FTE) reached a 10-year high 
this year, with the efficiency of firms’ labor continuing to outpace 
average inflation rates in the U.S. NSR/FTE was $137,113 last year; 
this year that number reached $141,891. During the last five years, 
NSR/FTE growth was about 12 percent, five points above U.S. average 
inflation of 7 percent for that time frame. Although, we would like 
to see this gap increase, with improvements in technology, firms are 
continuing to find ways to make more money with the staff they have. 
If your firm’s revenue per employee is not increasing each year, take a 
good look at your operations. 

Since 2013, pre-tax, pre-bonus profit as a percentage of gross revenue 
has risen each year. This year, profits grew from 9.9 to 11.6 percent 
of gross revenue. As a percent of NSR, profit rose from 12.7 to 14.6 
percent. Firms are profitable! 2016 was a great growth year for firms 
and provides ample opportunity for leaders to invest in their firms.

One way to measure profitability is to look at a firm’s breakeven 
multiplier. This shows the dollar amount a firm must generate through 
direct labor to cover all labor and overhead costs. The overall median 
was 2.54, meaning a typical firm needs to generate $2.54 for every 
$1.00 spent on direct labor. As expected, high-profit firms led the way 
with a breakeven multiplier of 2.45 and low-profit firms lagged the 
sample with a breakeven multiplier of 2.91.

The last few years, lower interest rates across the U.S. have provided 
opportunities for firms to take advantage of low-cost capital. Debt-
to-equity values moved up to 1.04 this year from 0.80 last year. The 
average collection period for accounts receivable came back to earth 
from last year’s nearly three-month collection period, down to around 
75 days, but this is still a bit high. Extended collection periods can 
have a great impact on cash flows, bad debt write-offs, and eventually 
impact a firm’s liquidity position.
 
Backlogs continue to increase year-over-year with an average of 7.2 
months. Firms working predominantly in the public sector reported 
greater backlogs (8.2 months), compared with predominantly private-
sector firms (6.1 months). Public-sector firms also grew staff at a higher 
rate than private-sector firms, adding 11 percent to their headcount, 
where private-sector firm headcounts grew by less than 7 percent.

Zweig Group’s 2017 Financial Performance Survey shows how more 
than 100 firms performed on nearly 100 indicators. Each measure is 
described in detail so you can better understand the implications of 
being excessively high or low on any one measure. Firms can use this to 
target internal initiatives, investment opportunities, and improvement 
efforts to match their best-performing peers, or simply determine if 
their metrics are moving in the right direction.

The 2017 Financial Performance Survey is available for purchase 
(print or digital version) at https://zweiggroup.com. 

By Will Swearingen

Financial performance

WILL SWEARINGEN is director of Research. He can be contacted at research@
zweiggroup.com. 
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VERSATILE. BOLD. 
CUTTING EDGE.

Optional hot dip galvanized (HDG) frames and fabric liners 
prevent oxidation in corrosive environments

Concept to post-completion project management 

Patented fabric tensioning system for speed & safety

Rapid installation and fast track construction available

Relocatable; construct as permanent, but relocatable as needed

In-house design, engineering, manufacturing & installation

THE LEGACY ADVANTAGE

877.259.1528     |     LEGACYBUILDINGSOLUTIONS.COM

At Legacy Building Solutions, we custom design, engineer, 
manufacture and install fabric structures worldwide, 
including in the U.S., Canada, South America, Europe, Africa 
and the Middle East. Each building is engineered to meet 
precise project specifications and building regulations. 
Solid steel I-beams allow wider, taller and safer clearspan 
buildings; hanging loads from mezzanines, conveyors, 
catwalks, shelving and cranes; and overhead or oversized 
doors. Legacy’s experienced team works with customers 
from pre- to post-construction to save time and money 
while providing custom solutions for your project.

Combining an uncompromising vision for innovation with proven engineering[ ]


