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Freedom in trusting

FROM THE PUBLISHER

MARK C. ZWEIG
mzweig@zweiggroup.com

Brrrr...! Cold out there! Stay indoors if you can. Time to get a lot of work done without distractions like golf, 
motorcycles, and family beach vacations. 

I want to talk about one thing that every single one of our readers needs to hear — that’s trust. You will be 
trapped if you cannot trust the people who work for you, but also those you work with — and even those you 
work for.

You have to trust people to do their jobs. As an engineer, you cannot do every job yourself. Yet that — as a self-
reliant individual — is probably your tendency. When you do that, you will have no time. You will put yourself 
at the center of every single decision that needs to be made. You will demotivate everyone who works for you. 
You will, in short, not come close to optimizing your potential. 

Same thing applies to those you work with. You’ll alienate them and they’ll start wanting to shoot you in the 
back because they think that you think they’re dumb or incompetent. And those you work for — if you don’t 
trust them to do their jobs, you’ll be taking shots at them. That will get back to them and they’ll want to minimize 
you or run you off. All bad stuff, and all because you don’t trust people. 

So how about making trust something you will work on developing this year? It will help you get control over 
your life and improve your relationships with every single person you interact with. Let go and trust. Do it for a 
year, then send me an email at mzweig@zweiggroup.com to let me know how your life has changed. 

Meanwhile, enjoy the January issue of Civil + Structural Engineer! We’ve packed it full of goodness. And if 
you don’t have time to read it all, try employing some trust for others and free up your time so you can!

Make trust something you will 
work on developing this year.
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The business of project management
Project management training tends to focus on scheduling and budgeting techniques along with the legal and 
liability aspects of what we do. But, there is so much more to what makes a successful project manager. A lot 
of what people call “soft skills” are really what makes a successful project manager who ultimately leads big 
teams or even companies. Here are some of those elements that you should be seeking to learn more about:

• Project procurement and selection processes — You need to find out everything you can about how your 
clients operate as businesses and how your company can do more for them. You need to view all entities 
— public and private — like a business and get to know them inside and out. Understanding how they get 
funding, how a project comes to reality, and how they select design professionals is critical to becoming a 
strong business developer. Those who can sell more work to existing and new clients climb the ladder faster. 

• Fee and billing structures — You need to understand the economics of your organization and how you 
can maximize your fee structure. You must think beyond cost plus a “fair” mark-up (whatever that is). It is 
about offering a higher level of service that clients are willing to pay more for. We too often just let our clients 
dictate our fee structure with little to no rebuttal on how valuable the services really are. Figure out how to 
maximize efficiency within your organization and minimize costs while continuing to invest in new ideas.

• Project team selection — Assembling the right team for the specific client and project at hand is critical 
to success. You must get to know your team members and their strengths and weaknesses, and how they will 
mesh with each other and the client. You also must understand how to motivate (or how to avoid demotivating) 
each of these people so they do their best work. 

Being a good project manager is about knowing the business of project management and maximizing 
profitability while continuing to grow and expand your toolkit, just like your firm must do on a daily basis!

A lot of what people call “soft 
skills” are really what makes a 
successful project manager.

 CHAD CLINEHENS, P.E., is Zweig Group’s executive vice president. Contact him at cclinehens@zweiggroup.com.
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Engineering front line

Why protect 
heritage 

structures?

When I first saw collapsed temples and piles of debris where there once stood ancient 
sacred monuments in Durbar Square, Kathmandu, in the spring of 2015, my heart sank. 
Not only had more than 200 people just lost their lives in this square, a part of human 
history also had been completely eliminated. In Nepal’s 2015 earthquake, it is estimated 
that a third of Kathmandu’s heritage structures were lost in those 90 seconds of violent 
shaking.

As an engineer who works around the world in countries far older than ours, I’ve 
experienced the important relationship people have with iconic, historic buildings. 

In the summer of 2016, a 20-second earthquake destroyed the picturesque 16th-century, 
hilltop town of Amatrice in Central Italy, taking 300 lives. I met a firefighter team that 
had been there since two hours after the deadly earthquake. On the first day, their mission 
was to rescue lives, but the next eight weeks they spent recovering bodies. I saw a tear 
in a tough firefighter’s eyes.

Heritage buildings can be structurally dangerous, but they are a part of human history. 
These buildings often are key to a place’s cultural identify. Washington, D.C. would not 
be the same without the Washington Monument. Rome would be severely diminished 
without the Coliseum. We need to strengthen and save these buildings. This will save 
lives and human history.

This type of engineering requires a different approach and skills than those used for 
new construction. With heritage structures, we must analyze and engineer for strength 
and durability of existing materials. We need to use pure physics. Codes are often ill-
equipped to understand the nuances of these buildings, since codes are a generalized form 
and each heritage building is unique. Often, the most fragile features of the structure are 
its most notable characteristics, too. That’s why performance-based engineering is a key 
to minimize the impact to a building’s historic features.

The Griffith Observatory in Los Angeles is a 1930s icon that was expanded and 
modernized by adding a basement. At one point when the shoring was in, it floated in 
the air, held only by what looked like a bunch of bamboo sticks (the shoring). I was glad 
there was no major earthquake while they were doing it. Today, locals and tourists enjoy 
its enhanced and preserved former glory. 

Same with the Gaddi Baithak, a former Rana palace and key presence on Kathmandu’s 
UNESCO World Heritage site. Without even trying, it’s a centerpiece of history. Half 
destroyed by the 2015 earthquake, the U.S. Ambassador’s Fund for Cultural Preservation 
is funding its repair, strengthening, and reconstruction, done by our nonprofit, Miyamoto 
Relief. It was abandoned and sustained water damage since the earthquake but, with 
Nepal experts and international capacity, it will be back to where it was in 1908.

At their greatest, architecture and engineering offer a meaningful representation of 
place, history, people, and culture. By preserving and strengthening these touchstones, 
we are conserving the cultural identity of place — and people.

At their greatest, architecture and engineering 
offer a meaningful representation of place, 

history, people, and culture.

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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Project Profitability: Managing multiple projects

By Howard Birnberg, Association for Project Managers

Every project manager will concurrently lead multiple projects at many 
points in their career. Some jobs are so large they absorb the full attention 
of a project manager, but even these big projects typically generate 
multiple design change orders. Handling this workload effectively is a 
challenge for even very experienced individuals. The lack of technical or 
support staff may require a project manager to handle more of the work 
themselves.

Help for project managers includes accurate and timely information 
reporting systems and support staff such as project administrators. Some 
suggested activities for project administrators include change order 
management, distribution of information and materials, invoicing and 
accounts receivables, and scheduling and recordkeeping.

Project managers also need certain skills to effectively manage multiple 
projects. These include:
• Strong organizational skills and support — Every project manager must have 

the necessary skill to handle many activities, staff, and systems concurrently.  
• Delegation — The hallmark of a successful project manager is his or her 

ability to effectively delegate assignments to other staff members and avoid 
micromanaging projects.

• Equality of responsibility and authority — Failure to take responsibility and 
initiative for assignments often occurs because responsibilities are not clearly 
defined or because responsibilities are delegated while authority is not.  

• Communication skills — The key function of a project manager is to 
communicate. He or she serves as the primary link between members of the 
project team.

Read the entire article at http://tinyurl.com/projectprofit-jan17.    

Civil + Structural Engineer provides news and articles online to 
supplement content in this print issue. Visit csengineermag.com 
daily for the latest news and check out the following article 
posted online with the January 2017 issue:

 Civil + structural engineer online
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EVENTS

Environmental 
Connection 2017

International Erosion Control Association annual conference 
offers four days of learning, collaboration, and innovation.

Contributed by the International Erosion Control Association

The International Erosion Control Association (IECA) will be host-
ing its annual conference, Environmental Connection, Feb. 21-24, 
2017, in Atlanta. This is an unparalleled opportunity to learn the 
latest knowledge and experience advancements in the field. Connect 
with thousands of colleagues, internationally renowned instructors, 
and industry experts for four days of learning, collaboration, and in-
novation. With peer-reviewed education, the largest exhibit hall of its 
kind featuring more than 130 products and services from around the 
globe, and unique events designed to build long-lasting professional 
relationships, Environmental Connection 2017 is the ideal place for 
industry professionals dealing with erosion and sediment control and 
stormwater quality.

IACET CEU certified education courses
Attendees of IECA’s annual conference can expect the latest educa-
tion from some of the industry’s most respected instructors. As the 
landscape of the erosion and sediment control industry continues to 
develop, it is even more important to stay well-versed on the latest 
techniques. IECA’s peer-reviewed education is sure to have an imme-
diate impact when attendees return to their jobs with the knowledge 
they receive at courses and technical sessions offered at Environmental 
Connection.

Full- and half-day training, held Tuesday, Feb. 21 at the Renaissance 
Waverly Hotel, features 11 courses specifically for engineers. Profes-
sional engineers and others interested in pursuing or maintaining a 
professional certification will benefit from the Professional Develop-
ment Hours (PDHs) and IACET-certified IECA Continuing Education 
Credits (CEUs) given after completion of each full-day training course.

Featured full-day training (credit: 0.7 IACET CEU/7 PDH) includes 
the following: 
• Effective SWPPP Development for Designers and Reviewers — Instruc-

tors: Jerald Fifield, Ph.D., CPESC, CISEC, and Tina Evans, P.E., CISEC, 
CPESC

• Key Elements for Effective MS4 Construction & Post Construction Pro-
grams — Instructors: Lori Gates, CPSEC, CPSWQ, CMS4S, and Heather 
Buck, CPSWQ, CPMSM 

• Scour Analysis for Streambank Stabilization — Instructor: Dennis Rich-
ards, P.E., D.WRE, F.ASCE, F.EWRI

• Predicting Water Erosion and Sediment Deposition Rates on Construc-
tion Sites using RUSLE2 — Instructor: David Lightle, CPESC   

Featured morning half-day training (credit: 0.4 IACET CEU/4 PDH) 
includes the following: 
• Making It Work: How to Properly Construct Low Impact Development 

Stormwater Management — Instructor: Kyle Vander Linden, MES   
• Managing Water Quality During Construction — Instructors: Rich 

McLaughlin, Ph.D., and Melanie McCaleb, CPSEC
• Stormwater Compliance for Contractors — Strategies for Building a 

Successful Project — Instructors: Randall Shuey, CPSEC, CESSWI, CSS, 
and Joe Koziell

• Developing Decision Matrices for Selected Erosion Prevention, Sediment 
Control, and Stormwater Management BMPs — Instructor: Dwayne 
Stenlund, CPESC

Featured afternoon half-day training (credit: 0.4 IACET CEU/4 PDH): 
• Developing Decision Matrices for Selected Erosion Prevention, Sediment 

Control, and Stormwater Management BMPs — Instructor: Dwayne 
Stenlund, CPESC



January 2017          csengineermag.com          13

• Practical Guidance on Inspecting and Maintaining Low Impact 
Development Stormwater Infrastructure — Instructor: Dean 
Young, MES

• Protecting Water Quality: Innovative Post-Construction Storm-
water Management — Instructor: Ryan Winston, Ph.D., P.E.

For more information and a complete list of half-day and full-
day courses, visit ieca.org/preconference.

Following the preconference program, Environmental Con-
nection will kick off with world-renowned meteorologist Jim 
Cantore. In his presentation — “Is the Sky Falling?” — Cantore 
will discuss current weather patterns and what we can expect 
from the future. 

Over three days, Environmental Connection provides peer-
reviewed sessions comprised of technical papers showcasing 
the latest research, inspiring case studies, thought-provoking 
forums, how-to workshops, and poster presentations by the 
industry’s up-and-coming young professionals.

This year, IECA is offering three field tour options. For the first 
time ever, IECA is offering a full-day pre-conference field tour 
on Tuesday, Feb. 21 (attendance for this event is sold separately 
from the full conference pass). On Thursday, Feb. 23, attendees 
have the option to tour Atlanta’s green infrastructure (admit-
tance ticket required). On Friday, Feb. 24, attendees can tour 
construction at the Atlanta’s Braves Stadium (admittance ticket 
required). 

For more information and a complete program for Environmen-
tal Connection, visit ieca.org/annualconference.

Education continues in the exhibit hall
IECA’s Environmental Connection exhibit hall features the lat-
est products and technological advancements in erosion control 
and stormwater management. The exhibit hall allows attendees 
to compare products and get answers to questions from more 
than 150 companies, both domestic and international. 

Additionally, a Town Hall allows attendees to view a job board 
or post a résumé, visit their local chapter, and vote for the photo 
contest. Back by popular demand, the expo hall will once again 
feature two relax bars, complete with a masseur and massage 
chair.

On Thursday, Feb. 23, from 3:00 p.m. to 5:00 p.m., an opening 
reception with appetizers and drinks celebrates the opening of 
the Environmental Connection 2016 expo hall. The opening 
reception sponsor is L&M Supply.

Registration tips
Training courses for Environmental Connection sell out every 
year. For the best selection, register early.

Full conference and expo hall passes are available, but don’t 

wait to register onsite. Registration lines can be long, especially Wednesday 
and Thursday, and onsite registration costs are higher. To save time, register 
using IECA’s secure online registration form. For more information or to 
register, visit ieca.org/annualconference.

Information provided by the International Erosion Control Association (www.ieca.org). 
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January 2017

Building Innovation 2017
Jan. 9-12 — Washington, D.C.
The National Institute of Building Sciences’ Fifth Annual Conference 
& Expo concentrates on Collaborating for a High-Performing Future, 
featuring educational sessions, networking events, technology 
demonstrations, and award ceremonies.
www.nibs.org/?conference2017 

Geodesign Summit
Jan. 24-26 — Redlands, Calif.
Application of GIS for urban and regional planning, environmental 
management, transportation, economic development, landscape 
architecture, water resource planning, and more.
www.esri.com/events/geodesign-summit 

febrUARY 2017

International LiDAR Mapping Forum
Feb. 13-15 — Denver
Technical conference and exhibition showcasing the latest airborne, 
terrestrial, and underwater LiDAR as well as emerging remote-sensing 
and data collection tools and technologies.
www.lidarmap.org 

The Principals Academy 2.0
Feb. 16-17 — Orlando, Fla.
June 14-15 — Philadelphia
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 

IECA 2017 Environmental Connection
Feb. 21-24 — Atlanta
International Erosion Control Association’s Annual Conference for the 
erosion, sediment control, and stormwater industry combines training 
and technical sessions with a product and technology exhibition.
https://www.eventscribe.com/2017/enviroconnect 

Forensics Engineering Conference
Feb. 23-24 — Austin, Texas
Focus on lessons learned from hurricanes, building envelopes, structural 
failures, foundation issues, and other case studies.
http://executive.engr.utexas.edu/epd/forensics17.php

Leadership Skills for AEC Professionals
Feb. 28-March 1 — Washington, D.C.
May 23-24 — Denver
Nov. 7-8 — San Francisco
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 

march 2017

Excellence in Project Management
March 7 — Portland, Ore.
May 3 — Miami
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 

Geotechnical Frontiers
March 12-15 — Orlando, Fla.
Combines the annual Geo-Congress and the bi-annual Geosynthetics 
Conference, highlighting the latest developments in geotechnical 
products and services.
www.geotechnicalfrontiers.com 

 Design-Build in Transportation
March 27-29 — Minneapolis
Presentations highlight best practices in design-build project delivery 
in the transportation sector and the merits of integrated delivery as a 
means to achieve exceptional project outcomes.
www.dbtranspo.com

Growing a Profitable and Entrepreneurial AEC Firm
March 29-30 — Boston
Oct. 4-5 — Northwest Arkansas
A look at what the most successful firms in history have done, how they 
have done it, and the resulting extraordinary returns.
http://zweiggroup.com/seminars/growing-a-profitable-and-
entrepreneurial-aec-firm 

Design-Build for Water/Wastewater
March 29-31 — Minneapolis
The conference seeks to create a platform for successful capital project 
delivery in the water and wastewater sector by teaching the effective 
integration of design and construction services using design-build 
contracting to ensure success for owners and design-build practitioners.
www.dbwater.com 

http://zweiggroup.com/seminars/growing-a-profitable-and-entrepreneurial-aec-firm
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AEC Business Development Training 
April 27 — San Antonio, Texas
June 29 — Minneapolis
Nov. 16 — Seattle
Specifically developed to help design and technical 
professionals become more comfortable dealing 
with clients and promoting the firm and its services.
http://zweiggroup.com/seminars/aec-business-
development-training 

APRIL 2017

Introduction to Structural Design of Wood Buildings
April 10-12 — Blacksburg, Va.
American Wood Council (AWC) and Virginia Tech short course 
on practical code-conforming design of wood structures based on 
provisions of the 2015 National Design Specification and other AWC 
standards. The primary focus and objectives of this course are a mastery 
of wood design basics.
www.cpe.vt.edu/sdwnds/index.html 

Financial Management for Non-Financial Managers
April 19 — Washington, D.C.
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  

Check online at 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.
USE CODE “C+S-2017” FOR 15% OFF  

ANY PUBLICATION PURCHASE!

Economical • Flexible Design • Sound/Vibration Control • Durability • Sustainability
Visit www.crsi.org for design guides, best practices documents, field publications, and more!

Build with benefits.

Hybrid Buildings Foundation SolutionsFabric Structures 

ZERO PERCENT FINANCING AVAILABLE restrictions 
may apply

WE MANUFACTURE • WE INSTALL
WE SAVE YOU MONEY
buildings of 1,000 uses

ClearSpan.com/ADCSE1.866.643.1010

http://zweiggroup.com/seminars/financial-management-for-non-financial-managers
http://zweiggroup.com/seminars/aec-business-development-training
clearspan.com/adcse
www.crsi.org
csengineermag.com/industry-events
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on the rise

Civil + Structural Engineer is seeking nominations for its sixth annual 
Rising Stars in Civil + Structural Engineering, recognizing younger 
professionals whose exceptional technical capability, leadership abil-
ity, effective teaching or research, or public service has benefited the 
civil or structural engineering professions, their employers, project 
owners, and society. The rules are the same as in previous years, but 
the dates and nomination method have changed: 

• Nominees must be 40 years of age or younger as of Dec. 31, 2016, 
and working in the United States as a civil or structural engineer for a 
private-sector company (or self-employed), public agency (i.e., federal, 
state, county, or city), military, non-profit organization, or educational 
or research institution. Self-nominations are acceptable.

• Nominees should have a record of demonstrated exceptional abil-
ity and professional accomplishments related to civil or structural 
engineering in one or more of the following capacities: project design; 
management; leadership; teaching; research; and/or public service.

• All nominations must be made via email sent to bdrake@zweiggroup.
com. Nominating emails must provide the following information, ei-
ther in the body of the email or as an attached Word document: 
1. Category — civil engineering or structural engineering
2. Nominee’s information, including name, credentials/certifications 

(i.e., P.E., S.E., LEED AP, etc.), title, employer, city, state, email 
address, and age as of Dec. 31, 2016

3. Nominee’s degree(s) earned, including school(s) and major(s)
4. Nominee’s professional accomplishments — Describe the nomi-

nee’s demonstrated ability and specific accomplishments related 
to civil engineering or structural engineering in one or more of 
the following capacities: project design; management; leadership; 
teaching; research; and/or public service (maximum of 500 words)

5. Significant projects the nominee has been involved with and the 
nominee’s role in each (maximum of 250 words)

6. Describe the nominee’s involvement, if any, with professional or-
ganizations (local, state, regional, or national), community groups, 
and/or public service (maximum of 250 words)

7. Name and email address of person submitting the nomination

• Each nomination should include a publication-quality digital photo 
(jpg or tiff file) of the nominee — 2 by 3 inches or larger at a resolution 
of 300 dpi. This can be attached to the nomination email or sent via 
Dropbox. The image file name should include the nominee’s name. 

• The nomination period closes at midnight (Eastern Time) on March. 
13, 2017.

• Any private-sector company, public-sector agency, military unit, non-
profit organization, or educational or research institution may submit 
a maximum of four nominations in each category — civil engineering 
and structural engineering.

• There is no charge for submitting nominations or for any engineer se-
lected as a Rising Star to be featured in the Civil + Structural Engineer 
article, scheduled for the May 2017 issue.

Selection process
• All completed nominations submitted by the deadline will be consid-
ered by judges representing Civil + Structural Engineer magazine and/
or Zweig Group. Nominees with incomplete nomination forms may 
not be considered in the selection process.

• Rising Stars in Civil + Structural Engineering will be selected from 
the nominations at the discretion of the judges based solely on the in-
formation submitted via email as described above.

• Nominees selected as Rising Stars in Civil + Structural Engineering 
will be notified via email on or before May 1, 2017.

Two important notes: 1) Rising Stars in Civil + Structural Engineering 
are selected exclusively from the nominations received; and 2) selec-
tion is based entirely on the information contained in the nomination. 
So, please take some time to consider the younger, highly skilled and 
hard-working civil and structural engineering professionals you know 
who deserve recognition — and then tell me about them at bdrake@
zweiggroup.com. 

Rising Stars in 
Civil + Structural Engineering

Nomination period opens for 2017 awards.
By Bob Drake

2017

bdrake@zweiggroup.com
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Angie MacKinnon, P.E., PMP, joined HDR as Nevada and Utah wa-
ter business manager based in the firm’s Las Vegas office. Her respon-
sibilities include business development, operations, staff development, 
project management, quality, and control.

MWH, now part of Stantec, hired David Rupay to lead the company’s 
Canadian hydropower and dam operations. Rupay will serve as the 
client service manager – Canada with a specialized focus on Western 
Canada. He has more than 35 years of experience in renewable energy 
projects.

Effective Oct. 14, 2016, Jiri Maly, Ph.D., assumed leadership for Louis 
Berger’s Services operating company as the new president. Maly, who 
will be based in the company’s Washington, D.C. office, has 20 years 
of experience in capital project financing, development, and delivery 
for multi-billion dollar infrastructure and industrial capital programs 
and projects around the world.

Majid Hedayati, P.E., joined VHB as vice president and Northeast 
Regional Transportation managing director based in New York City. 
Hedayati’s 30 years of experience includes successful execution of 
major roadway, highway, bridge, transit/rail, and infrastructure proj-
ects, such as the multi-billion-dollar LIRR East Side Access and JFK 
Airport AirTrain projects. VHB appointed Michael J. Jelen, P.E., as 
vice president and managing director of its National Capital District, 
which includes locations in Tysons, Va., and Silver Spring, Md. He 
will provide high-level oversight of all VHB work in the Washington 
metropolitan area, including the Washington Union Station Expansion 
Project and Environmental Impact Statement.

Pape-Dawson Engineers, Inc. appointed. Stacey Weichert, P.E., 
LEED AP, as senior project manager in the San Antonio, Texas, of-
fice. She has more than 25 years of experience in planning, design, 
permitting, construction, and management of infrastructure, drainage, 
environmental, and land development projects for public and private 
clients.

Arcadis North America appointed Alan Baxter as the company’s city 
executive for Chicago. Baxter will be responsible for expanding the 
company’s market presence in the Chicago region and leading the 
firm’s delivery of pioneering engineering solutions and capabilities to 
serve a growing client base.

At Hubbell, Roth & Clark, Inc. (HRC), Daniel W. Mitchell, P.E., was 
named president; Nancy MD Faught, P.E., was named executive vice 
president; and Charles E. Hart. P.E., was named a vice president of 
the firm effective January 2017. These announcements follow the re-
tirements of President George E. Hubbell, P.E., and Executive Vice 
President Thomas E. Biehl, P.E. Mitchell has been with HRC since 
1990 and serves as principal in-charge of all of HRC’s field services. 
With more than 28 years of experience, Faught’s work has largely fo-
cused on transportation and multidiscipline projects. Hart joined HRC 
in 1998 and currently leads the Road Design Department.

Thomas Grassi, AIA, PMP, joined HNTB Corporation as senior 
project manager for infrastructure and transportation architecture. He 
is based in the firm’s Empire State Building offices in New York City. 
Also in New York, HNTB named Sanja Zlatanic, P.E., a senior vice 
president of the firm, as chair, national tunnel practice. She has 28 years 
of experience in project and engineering management of mega trans-
portation, transit, and underground projects and has been with HNTB 
since 2011, serving as chief tunneling engineer. Joseph Guzzi, PMP, 
was promoted to HNTB’s Pennsylvania office leader. He has more than 
38 years of experience in client service, operations, program, and proj-
ect management. He is based in the firm’s Philadelphia office. Enrique 
Alonso, P.E., joined HNTB’s Southern California team as construction 
management program manager and vice president. 

Michael Baker International enhanced its presence in Texas with three 
strategic hires: Matt MacGregor, P.E., Transportation Practice lead, 
and Michael Clements, P.E., Construction Services manager in the 
firm’s Dallas office; and Miguel Sanchez, P.E., senior project man-
ager in the firm’s San Antonio office. Thomas Browning, P.E., joined 
Michael Baker as Mountain Region Water Practice lead based in the 
firm’s Denver office. Domenic Coletti, P.E., joined the firm’s Cary, 
N.C. office as a senior technical manager of Structures. Michael Baker
also announced recent additions to its team in Florida: Renee Cart-
wright and Catherine Koval as a designer and transportation engineer
in Jacksonville; Debra Lamay as a bridge designer in Tallahassee;
and Todd Potter, P.E., as a transportation engineer in Tampa. Also
at Michael Baker, the Pittsburgh Business Times honored Christine
Mayernik with a Lifetime Achievement Award for her lasting impact
on the energy industry. Mayernik is vice president, regional oil and gas
market in the firm’s Moon Township office.

Angie MacKinnon, 
P.E., PMP

Alan Baxter

Sanja Zlatanic, P.E.

David Rupay Daniel W. Mitchell, P.E.

Joseph Guzzi, PMP

Majid Hedayati, P.E. Nancy MD Faught, P.E.

Enrique Alonso, P.E.

Michael J. Jelen, P.E. Charles E. Hart. P.E.

Matt MacGregor, P.E.

Stacey Weichert, P.E., 
LEED AP

Thomas Grassi, AIA, PMP

Miguel Sanchez, P.E.

Awards, promotions, and new hires
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As 2016 came to a close, industry economists offered their informed 
predictions for the U.S. construction industry in the year ahead.

Dodge Data & Analytics’ 2017 Dodge Construction Outlook predicts 
that total U.S. construction starts for 2017 will advance 5 percent to 
$713 billion, following gains of 11 percent in 2015 and an estimated 
1 percent in 2016. Gains of 8 percent are expected for both residential 
building and nonresidential building, while nonbuilding construction 
slides a further 3 percent.

“The U.S. construction industry has witnessed signs of deceleration 
in 2016, following several years of steady growth,” said Robert Mur-
ray, chief economist for Dodge Data & Analytics. “Total construction 
starts during the first half of this year lagged behind what was reported 
in 2015, raising some concern that the current construction expansion 
may have run its course. 

“However, the early 2016 shortfall reflected the comparison to unusu-
ally elevated activity during the first half of 2015, lifted by 13 very 
large projects valued each at $1 billion or more, such as a $9 billion 
liquefied natural gas export terminal in Texas and a $2.5 billion office 
tower in New York City,” Murray said. “As 2016 has proceeded, the 
year-to-date shortfall has grown smaller, easing concern that the con-
struction industry may be in the early stage of cyclical decline. Instead, 
the construction industry has now entered a more mature phase of its 
expansion, one that is characterized by slower rates of growth than 
what took place during the 2012-2015 period, but still growth. Since 
the construction start statistics will lead the pattern of construction 

spending, this means that construction spending can be expected to see 
moderate gains through 2017 and beyond.”

Murray indicated a number of positive factors that suggest the con-
struction expansion has room to proceed, including the following:
• the U.S. economy in 2017 is anticipated to see moderate job growth, 
• market fundamentals for commercial real estate should remain gener-

ally healthy, 
• more funding support is coming from state and local bond measures,
• energy prices appear to have stabilized, and
• interest rate hikes will be gradual and few. 

Construction starts by sectors 
According to Dodge Data & Analytics, single family housing will rise 
12 percent in dollars, corresponding to a 9 percent increase in units to 
795,000 (Dodge basis). Access to home mortgage loans is improving, 
and some of the caution exercised by potential homebuyers will ease 
with continued employment growth and low mortgage rates. Older 
members of the Millennial generation are now moving into the 30 to 
35 year-old age bracket, which should begin to lift demand for single 
family housing.

Multifamily housing will be flat in dollars and down 2 percent in 
units to 435,000 (Dodge basis). This project type now appears to have 
peaked in 2015, lifted in particular by an exceptional amount of activ-
ity in the New York City metropolitan area, which is now settling back. 
Continued growth for multifamily housing in other metropolitan areas, 
along with still generally healthy market fundamentals, will enable the 
retreat at the national level to stay gradual.

Commercial building will increase 6 percent on top of the 12 percent 
gain estimated for 2016. Office construction is showing improvement 
from very low levels, lifted by the start of several signature office 
towers and broad development efforts in downtown markets. Store 
construction should show some improvement from a subdued 2016, 
and warehouses will register further growth. Hotel construction, while 
still healthy, will begin to retreat after a strong 2016.

Positive outlooks 
for AEC markets

Total construction starts are forecast to increase 5 percent; 
more modest growth is expected in the transportation sector.

2017 FORECAST
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Institutional building will advance 10 percent, resuming its expansion 
after pausing in 2015 and 2016. The educational facilities category is 
seeing an increasing amount of K-12 school construction, supported by 
the passage of recent school construction bond measures. More growth 
is expected for the amusement category (convention centers, sports 
arenas, casinos) and transportation terminals.

Manufacturing plant construction will increase 6 percent, beginning to 
recover after steep declines in 2015 and 2016 that reflected the pull-
back for large petrochemical plant starts.

Public works construction will improve 6 percent, regaining upward 
momentum after slipping 3 percent in 2016. Highways and bridges will 
derive support from the new federal transportation bill, while environ-
mental works should benefit from the expected passage of the Water 
Resources Development Act. Natural gas and oil pipeline projects are 
expected to stay close to the volume that’s been present in 2016.

Electric utilities and gas plants will fall another 29 percent after the 26 
percent decline in 2016. The lift that had been present in 2015 from 
new liquefied natural gas export terminals continues to dissipate. Pow-
er plant construction, which was supported in 2016 by the extension 
of investment tax credits, will ease back as new generating capacity 
comes on line.

A closer look at transportation markets
In 2017, transportation infrastructure construction is expected to reach 
$247.8 billion, up 1.3 percent from $244.5 billion in 2016, driven 
largely by increases in highway and bridge private construction activ-
ity supporting residential and commercial developments, according 
to Alison Premo Black, Ph.D., chief economist, American Road & 
Transportation Builders Association (ARTBA). This total includes 
public and private investment for highways, bridges, public transit, 
rail, ports and waterways, airport runways and terminals, as well as 
private investment for roads, streets, driveways, and parking lots in 
residential and commercial developments, and support work by state 
departments of transportation (DOTs) and local governments for high-

way and bridge planning and design work, routine maintenance, and 
right of way purchases.

Black noted that although the December 2015 enactment of the federal 
Fixing America’s Surface Transportation (FAST) Act law provided 
stability for public highway investment, the increases that will be 
realized in the federal program funding levels are modest, just above 
anticipated growth in inflation and project costs.

Many state DOTs did not obligate their federal funds in time for many 
projects to get started during the 2016 construction season, Black said. 
Nearly half (46 percent) of the FAST Act funds for FY 2016 were ob-
ligated in the last quarter of the federal fiscal year, between July and 
September 2016; 20 percent of the federal funds available to the states 
were not obligated until September 2016.

Another factor impacting the ARTBA forecast, Black said, is that 
Congress passed a continuing resolution in December that holds all 
FY 2017 federal discretionary spending — including the transportation 
programs — at the current level until March 31, 2017.

Under this approach, the $900 million increase in highway investment 
authorized by the FAST Act and included in the House and Senate FY 
2017 transportation funding bills is delayed at least until next spring. 
Similarly, the $510 million to $670 million public transportation fund-
ing increases in the House and Senate transportation measures are 
delayed. Existing funding levels for these and other programs will 
continue.

Forecast highlights by mode
• Public and private highway, street, and related construction — 
After two years of real growth, the value of public highway, street, and 
related work by state DOTs and local governments fell nearly 2 percent 
in 2016 and is expected to decline another 1 percent in 2017.

Recent increases in state gas taxes and user fees, as well as a number 
of local funding initiatives approved on the Nov. 8, 2016, ballot, should 
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help support some local markets during the next few years. Voters in 24 
states approved 267 ballot measures in 2016, which will support $207 
billion in highway, bridge, port, and transit spending over the next 40 
years.

Public-private partnerships will continue to be important to state and 
local markets that have revenue streams to support these projects, 
according to ARTBA. Five major projects came to financial close in 
2016, totaling more than $3.3 billion in investment. The projects were 
in Arizona, Washington, Georgia, Texas, and Virginia.

Based on historical data, the private highway, bridge, parking lot, and 
driveway markets will increase from $58.9 billion in 2016 to $62.5 
billion in 2017, and will continue to grow during the next five years as 
overall construction activity increases in those sectors.

• Bridges and tunnels — The public bridge and tunnel construction 
market is expected to be down slightly in 2017 to $32.9 billion from 
a record $33.3 billion in 2016, before resuming real growth in 2018 
and beyond. The national outlook is being driven by activity in nine 
states, which accounts for 53 percent of the market: California, Florida, 
Illinois, New Jersey, New York, Pennsylvania, Texas, North Carolina, 
and Ohio. Recent contract awards are down in many of these states, in 
part because of some major projects that got underway in 2015.

• Railroad, subway, and light rail — Public transit and rail construc-
tion is expected to grow from $19.3 billion in 2016 to $20.3 billion 
in 2017, a 5 percent increase. Subway and light rail investment is ex-
pected to grow 3.7 percent to $7.7 billion, just below the record level 
of $7.8 billion in work that was set in 2015.

The FAST Act provided a boost for public transportation investment. 
In addition to a dozen major subway and light rail projects underway, 
there were four new construction starts in 2016, including work in 
Washington State, Washington, D.C., Texas, and California.

• Airport terminals and runways — The value of airport construction 
will grow slightly, increasing from $13.1 billion in 2016 to $13.2 bil-
lion in 2017, according to ARTBA’s forecast model. Airport terminal 
and related work is expected to increase from $8.3 billion in 2016 to 
$8.4 billion, an increase of 1.5 percent. Runway work is forecast to 
remain flat at $4.8 billion.

• Ports and waterways — Port and waterway investment is expected 
to be $2.1 billion in 2017. Construction activity in 2016 was also $2.1 
billion, down from $2.3 billion in 2015.

Congress completed final action in December 2016 on the Water Re-
sources Development Act, which identifies nearly $9 billion in navi-
gation, flood control, and environmental restoration projects that are 
eligible for Congress to fund, and could help boost the market sector. 
The act, part of the Water Infrastructure Improvements for the Nation 
(WIIN) Act, authorizes dredging projects in eight ports to deepen navi-
gation channels.

ARTBA’s proprietary econometric model takes into account a number 

of economic variables at the federal, state, and local level. The forecast 
measures the public and private value of construction put in place, pub-
lished by the U.S. Census Bureau. The ARTBA estimate for the private 
driveway and parking lot construction market are separate.

Nonresidential construction sector
Associated Builders and Contractors (ABC) forecast slower growth 
in the U.S. commercial and industrial construction industries in 2017. 
While contractors are vulnerable to rising commodity prices and 
potential interest rate increases in 2017, the middling consumer-led 
recovery should still lead to modest growth in construction spending 
and employment.

“The U.S. economy continues to expand amid a weak global economy 
and, despite risks to the construction industry, nonresidential spending 
should expand 3.5 percent in 2017,” said ABC Chief Economist Anir-
ban Basu. “For more than two years, the Federal Reserve has been able 
to focus heavily on stimulating economic growth and moving the na-
tion toward full employment. However, as commodity prices, includ-
ing energy prices, firm up and labor costs march higher, the Federal 
Reserve will need to be more concerned about rising inflation expecta-
tions going forward. Associated increases in interest rates could have 
significantly negative impacts on certain asset prices, including stocks, 
bonds, commercial real estate, and apartment buildings.

Increases in commodity prices could translate into further stagnation 
in construction spending volumes if the purchasers of construction 
services are not prepared for related cost increases, Basu said.

“Additionally, data from the U.S. Bureau of Labor Statistics indicate 
that construction job openings stand at a 10-year high and that average 
hourly earnings for construction workers rose above $28 per hour in 
2016,” Basu said. “The demand for construction workers is positioned 
to remain high and is likely to increase already significant wage pres-
sures.”

Nevertheless, Basu offered a bullish scenario: “According to the Bu-
reau of Economic Analysis, the average age of all fixed assets, includ-
ing structures such as factories and hospitals, stands at 23 years — the 
oldest on record tracing back to 1925 — and there is a collective aware-
ness among American enterprises that they will need to replace much 
of their capital stock in future years. In addition, now rising energy 
prices could produce more investment and rising earnings — poten-
tially translating into better support for asset prices, ongoing hiring, 
and consumer spending.

“Despite some headwinds, many construction firms continue to report 
that they remain busy and ABC’s most recent Construction Confidence 
Index revealed that while construction firm leaders are not quite as 
confident as they were in prior quarters, most continue to expect growth 
in sales, margins and staffing levels.” 

Information provided by Dodge Data & Analytics (www.construction.com), 
American Road & Transportation Builders Association (www.artba.org), and 
Associated Builders and Contractors (www.abc.org).  

www.abc.org
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profile

Parsons: Smart about 
infrastructure

Meeting emerging needs and priorities in a world of 
decreasing resources and increasing innovation.

By Michael W. Johnson

According to the Rockefeller Foundation, in 19 
years, about 75 percent of the built environment will 
either be new or renovated. There’s no question that 
the nation’s infrastructure needs to be rebuilt and 
expanded. The bigger question is how we are going 
to get there. How exactly do we rebuild and expand 
the basic physical and organizational structures and 
facilities — such as transportation, communication, 
sewage, water, and electric systems — needed for 
our nation to function properly? 

I recently had the pleasure of discussing this topic at 
the Bloomberg Next summit, a week of briefings and 
events in Washington, D.C., to inform, inspire, and 
provide a catalyst for innovation. As a panelist in the 
discussion, “Smart. Safe. Sustainable. The Future of 
Infrastructure,” I had the opportunity to provide my 
perspective as an implementation partner to com-
munities looking to meet emerging needs and define 
infrastructure priorities in the 21st Century. With 70 
years of experience taking projects from concept 
through construction, Parsons understands that the 
basic needs of civilization remain the same, but if 
we want to be able to meet those needs in a world of 
decreasing resources and increasing innovation, we 
need to help cities become Smart Cities.

So what does it mean to be smart about infrastruc-
ture? Being smart isn’t about knowing what brand of 
autonomous vehicle or which disruptive tech firm is 
going to be the leader 10 years from now; it’s about 
having a strategy in place that allows cities to recog-
nize opportunities and have the people, the partners, 
and the systems in place to take advantage of them. 
The strategy of a Smart City is built on three basic 
tenets:

Be connected — My experience has been that the 
cities most successful at implementing Smart City 
solutions are those that develop the tools and ca-
pabilities to connect agencies, citizens, and private 
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Parsons recently consolidated its Industrial and Infrastructure business units to 
allow its civil and structural engineers to take advantage of mobile applications and 

innovative solutions as they implement and maintain complex infrastructure. 
Photo: © Parsons/Rich La Salle
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partners with one another, so everyone can benefit from the information 
each partner can bring to the table. An excellent example of this is in 
Southern California, where Parsons has been selected to modernize the 
Regional Integration of Intelligent Transportation System (www.riits.
net). Our work will facilitate and encourage near-real-time transporta-
tion data exchanges between more than 125 agencies in the region. 

Being connected is also about understanding how to leverage the 
power of mobile communications to empower people on the ground 
— the engineers, field crews, and citizens who interact every day with 
the infrastructure we build and maintain. That’s why Parsons recently 
consolidated its Industrial and Infrastructure business units. This con-
solidation allows our civil and structural engineers to take advantage 
of the mobile applications and innovative solutions that our telecom-
munications, asset management, and software engineers can provide to 
empower our people and our customers as they implement and main-
tain complex infrastructure. Giving people on the ground the tools to 
communicate issues and ideas empowers the workforce, encourages 
two-way communication, and allows new ideas to rise up to benefit 
us all.

Be responsive — In an age of radical, disruptive innovations, it is criti-
cal for municipal agencies to be flexible enough to respond to change 
rather than be locked into any one technical solution. This responsive-
ness can take many forms. At a tactical level, it can mean taking advan-

tage of an immediate situation to promote long-term stability, such as 
when New York City Transit had Parsons and other firms consider how 
to build resiliency measures into the tunnels being brought back online 
after Superstorm Sandy. 

At a strategic level, responsiveness can be encouraged by providing 
contracting partners with performance-based specifications, allowing 
them to upgrade technologies and adjust delivery strategies to take 
advantage of efficiencies brought about by new products and services 
coming to market. In an era where solar power, electric batteries, and 
the computational power of systems is getting greater by the day, we 
see this as the best way to give our customers and their customers the 
service excellence and cost-effectiveness they expect out of modern 
infrastructure.

At Parsons, we have taken a cue from agencies such as the Metro-
politan Transit Authority of Houston, the Los Angeles Metropolitan 
Transportation Authority, and Southeastern Pennsylvania Transporta-
tion Authority by designating a director of Innovation, Gibran Hadj-
Chikh, with whom technology providers and implementation partners 
can work to develop new solutions for our infrastructure customers. 
Gibran is actively working with Parsons’ engineers, systems integra-
tors, and cybersecurity experts to develop new strategies for integrat-
ing autonomous vehicles, commercial drone applications, and data 
analytic capabilities into our delivery strategies for civil and structural 

Parsons served as the systems integrator for the I-80 SMART Corridor project, implementing a network of integrated electronic signs, ramp 
meters, and other state-of-the-art elements in Northern California. Photo: © 2016 California Department of Transportation, All Rights reserved
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engineering problems. By recognizing the need for innovation, we are 
making ourselves and our industry more responsive to the opportuni-
ties that lie ahead.

Be secure — While our industry can make excellent use of the internet 
of things (IoT) to improve our ability to monitor and maintain infra-
structure, we have to be cognizant of how such technologies may open 
up our customers and their customers to threats from around the globe. 
As we become more receptive to autonomous vehicles, electronic 
payment systems, and automated control systems, we leave ourselves 
vulnerable to new threats with a very real potential for loss of life and 
financial damages.

That’s why it’s important for us to consider the risks of every infra-
structure project from its earliest inception through its complete life 
cycle. Risk management is integral to all the work we do, but Parsons 
is now taking its approach to the next level by integrating our cyberse-
curity capabilities into our Smart City solutions. 

Through our work with customers such as Washington Metropolitan 
Area Transit Authority, Denver Rapid Transportation District, and Chi-
cago Metra, we understand the operational considerations that must be 
taken into account when developing a cybersecurity strategy for public 
infrastructure. Because we understand the systems, users, and services 
with which our work interfaces, we can develop realistic threat analy-
ses that provide security to our customers and their customers. 

The thing I most enjoy about my work is that I’ve seen firsthand how 
the people I work with have taken these tenets to heart and developed 

Michael W. Johnson is president of Parsons Corporation’s Infrastructure business 
unit, which provides full-service engineering, management, and technical services in 
the North American transportation, infrastructure, oil and gas, 
water, and wastewater markets.
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StormTrap® offers the industry’s best solutions for managing runoff, 

protecting waterways and improving the use of your property.

Our stormwater management systems reduce overall footprint, 

accommodate any site restraints, and lower overall costs. Whether your 

needs are detention, infiltration, water quality or rainwater harvesting, 

StormTrap has a design to meet your specific needs.  Find out more at www.
StormTrap.com.

Modular Concrete
Stormwater Management

Copyright © 2011 StormTrap. StormTrap, SingleTrap and DoubleTrap are registered 
trademarks of StormTrap. U.S. Patent Numbers: 6,991,402 B2; 7,160,058 B2; 7,344,335
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Parsons’ work in Positive Train Control is improving the safety of operations for 1,500 
route miles of passenger rail service, including Chicago Metra. Photo: © Metra
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Smart City solutions that make a practical difference in how our cus-
tomers serve their constituents:

• Parsons deployed Los Angeles’ Automated Transportation Management 
System, which monitors and controls 12,000 roadway sensors, 1,020 
ramp meters, 525 closed-circuit television cameras, and 120 dynamic 
message signs.

• We assisted with the Los Angeles Express Park System and the smart 
parking guidance software.

• Parsons’ work in Positive Train Control is improving the safety of opera-
tions for 1,500 route miles of passenger rail service, including Metra, 

Southern California’s Metrolink, and Caltrain.
• Parsons served as the systems integrator for the I-80 SMART Corridor 

project, one of the most sophisticated Intelligent Transportation Sys-
tems in California. The project consisted of implementing a network 
of integrated electronic signs, ramp meters, and other state-of-the-art 
elements in Northern California, between the Carquinez Bridge and the 
Bay Bridge, to enhance motorist safety, improve travel time reliability, 
and reduce accidents and associated congestion.

• Parsons was recently awarded a five-year contract to provide a Mainte-
nance Decision Support System (MDSS) and automatic vehicle location 
system and services on 650 snowplows throughout Nebraska using 
MDSS informatics technology developed by Iteris.

Our industry has always served as a steward to people as well as to 
the cities we work in, and we should embrace the opportunities being 
made possible in this time of disruptive innovation. By connecting our 
customers to one another and the people they serve, advocating for 
more responsive delivery strategies, and making security central to 
everything we do, we will usher in a new generation of Smart Cities, 
both at home and abroad.

MICHAEL W. JOHNSON serves as president of Parsons Corporation’s Infrastructure 
business unit, providing full-service engineering, management, and technical 
services in the North American transportation, infrastructure, oil and gas, 
water, and wastewater markets. He has more than 25 years of experience with 
Parsons and has held a succession of positions with increasing responsibilities 
in each of the corporation’s market lines. 
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As with many other sectors, the land development and design indus-
try has seen significant changes in the last decade. The demand for 
various types of developments — from residential and commercial to 
industrial and mixed-use — has evolved since the economic downturn, 
and the rate of new projects has finally picked up in the last few years. 
Furthermore, end users are requiring more complex developments 
that serve a variety of needs and are often located in redeveloped built 
environments. 

Due to this increased complexity and the recent growth in the land 
development sector, many civil engineering students aren’t prepared 
for a career in the field. Estimates from civil engineering departments 
at leading universities in the United States show that as many as a 
quarter to a third of graduates work in the land development sector. Yet, 
no academic institution had a dedicated program to prepare students to 
tackle the unique issues associated with land development and design. 

That trend changed a decade ago when Virginia Polytechnic Insti-
tute and State University, more commonly known as Virginia Tech, 
launched the Land Development Design Initiative (LDDI). This 
program’s primary goal is to educate and prepare civil engineering 
students for a career in the land development industry, including posi-
tions with engineering firms, developers, home builders, equipment 
manufacturers, and contractors. 

Now in its 10th year, LDDI is among the most successful programs 
within the university’s Department of Civil and Environmental En-
gineering. More than a thousand students have participated in the 
program, which has a 100 percent placement rate after graduation. No-
tably, this placement rate stayed at 100 percent even during the Great 
Recession, an indication of the true extent of need from engineering 
firms and other businesses involved in land development and design. 

A key component of the program’s success has been its innovative 

partnership with the private sector. That partnership takes many forms. 
For example, firm leaders at dozens of engineering firms in Virginia, 
including firms based in the state and national firms with a presence 
in Virginia, serve as mentors for students. They also are guest lectur-
ers in classes and assist students on project work. These engineering 
firms benefit by tapping students for internships and eventual fulltime 
positions in their companies. In fact, the demand is robust for students 
trained in the LDDI program and, increasingly, national firms are at-
tracting students to all corners of the country.  

The strategy of a partnership with private businesses is an established 
approach for many university departments. However, it wasn’t com-
mon practice in 2006 for the land development sector. Virginia Tech’s 
LDDI program was the first in the nation to create a partnership with 
land development firms and establish a dedicated track of course work 
to address this topic. It remains unique to this day, but is an approach 
that more academic institutions should explore and more engineering 
firms should support.  

Among the many advantages of a program like LDDI, there are three 
benefits that have a significant and enduring impact for engineering 
firms and the land development industry.  

Immediate and lasting productivity
One of the primary benefits of a program that specializes in land devel-
opment and design is that new professionals can contribute to projects 
immediately. Traditionally, civil engineering graduates who worked in 
land development would require months of on-the-job training due to 
the diverse nature of the projects. This situation was inefficient for the 
engineering and design firms who hired the students. However, with 
so many civil engineering graduates pursuing a career in land develop-
ment and a lack of training, it was the reality for most firms. 

Thanks to a program that cultivates and enhances land development 

FIRMS IN FOCUS 

Preparing students for land 
development and design

Virginia Tech’s partnership with engineering firms 
creates a national model for the industry.
By Randel Dymond, Ph.D., P.E., and Jeff Lighthiser, P.E.

Professionals from dozens of engineering firms in Virginia — including firms based 
in the state and national firms with a presence in Virginia — serve as mentors for 

students, as guest lecturers, and assist students on project work.
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skills, graduates can tackle complex issues, from regulatory and zoning 
requirements to design challenges to sustainability concerns. The next 
generation of development — both new projects and redevelopment 
efforts — will be more complex, include a mix of uses, and will be 
located in or near urban areas. These projects are complicated and 
demand a variety of skills to design and engineer the best possible 
development.   

For example, Kyle Bollinger, a former LDDI student who joined 
Kimley-Horn and Associates after graduating, recognized the im-
mediate impact that coursework on land development and design has 
had on his career. He believes that the real work experience he gained 
through LDDI helped to jumpstart his career as a project manager and 
to understand all aspects of working in the land development field. 
This background allowed him to contribute directly and immediately 
to projects he was assigned.

Regulatory understanding 
The federal government, most notably through the Environmental Pro-
tection Agency, is more aggressively regulating stormwater runoff and 
erosion controls. As civil engineers and developers know, unmanaged 
stormwater can cause erosion and flooding. It also can carry excess 
nutrients, sediment, and other contaminants into rivers and streams, 
resulting in higher pollution levels that impact nearby land and water 
systems. New regulatory regimes to control stormwater and erosion 
can be burdensome for localities to enforce and are a top challenge for 
new developments. As these regulations evolve, it’s critical that those 
professionals who design sites for development manage stormwater 
and erosion controls. 

Programs that focus on land development provide courses on these 
evolving regulations and best practices for stormwater, erosion con-
trol, brownfields, and other environmental concerns. These issues are 
complex and preparing the next generation of engineers and develop-

ers is paramount. Not only can universities deliver the educational 
background needed, but they can help develop new insights and solu-
tions. For example, the Virginia Tech LDDI program has worked with 
several localities in Virginia, conducting research related to stormwater 
controls and mitigation. These projects give students real-world expe-
rience and benefit the communities at the same time. 

Reduce the labor shortage
The labor shortage in the engineering and land development fields has 
been well established across the country. The need for new and quali-
fied engineers who understand land development rises every year. Not 
surprisingly, residential land development positons dropped off with 
the housing crisis, but the positions haven’t been fully refilled as the 
housing sector recovered. Likewise, businesses in commercial and 
industrial development face an ongoing labor shortage. 

Of course, there are a number of factors that play into this shortage. 
However, one primary component has been that civil engineering 
schools didn’t typically offer land development course work. Thus, 
students were unprepared for available positions. This is one of the rea-
sons that the LDDI program was created. By educating students about 
land development, they can begin to meet the needs of this industry. 

Just how critical is it to address the labor shortage? 

Gary Bowman, founder and president of Bowman Consulting, noted 
that as one of the fastest growing engineering firms in the country, it’s 
vital that they have a robust pipeline for talent from college campuses. 
More than half of the new graduates that Bowman hires come from 
LDDI. Bowman believes that the program offers long-term and tan-
gible benefits to his firm and the students. This example is not intended 
to pound LDDI’s proverbial chest. Rather, it highlights the immense 
need for more engineering students who understand land development 
and design. 

The Virginia Tech LDDI program has worked with several localities in Virginia, 
conducting research related to stormwater controls and mitigation and giving 
students real-world experience.
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At an AEC Excellence Awards luncheon, co-sponsored by Autodesk 
and HP at Autodesk University 2016, Mortenson, BIAD, and Ram-
bøll Sweco ANS were awarded first place awards in the Construction, 
Building, and Infrastructure categories, respectively. Tianjin Archi-
tecture Design Institute (TADI) and Nina Maritz Architects were also 

honored as the winner in a special Philanthropic category. This year’s 
competition showcases projects embracing the future of making things 
for AEC and civil infrastructure through the use of innovative and con-
nected building information modeling (BIM) technologies. 

The competition this year received 162 submissions representing 29 
countries. China had the highest number of overall submissions, fol-
lowed by the United States and India.  

Construction category
Mortenson received top honors in the Construction category for the 
recently opened U.S. Bank Stadium, home of the National Football 
League’s Minnesota Vikings. The stadium features a massive trans-
parent roof, zinc metal exterior panels, and the five largest pivoting 

These three benefits showcase the value of a partnership between an 
academic institution and the land development community. Both the 
school and private sector gain from this partnership. In return, those 
private businesses help educate the next generation of professionals 
and offer valuable financial support for the program. It’s important to 
note that LDDI is funded by the land development and engineering 
community in Virginia. Only by raising funds from the private sector 
and leveraging that support through the university can the program 
continue to thrive. 

LDDI remains the only program of its kind in the country, although a 
handful of universities are considering similar approaches. Establish-

ing dedicated courses in land development and design while simultane-
ously partnering with engineering firms and developers is an innova-
tive solution that will prepare the next generation of professionals and 
help advance the engineering and land development disciplines.

Firms celebrate AEC 
Excellence Awards

Construction, building, and infrastructure projects showcase the 
future of making things using BIM.

FIRMS IN FOCUS 

Mortenson received top honors in the Construction category for the recently opened U.S. Bank Stadium, 
home of the National Football League’s Minnesota Vikings. Image: courtesy of Mortenson

RANDEL DYMOND, PH.D., P.E., is the LDDI coordinator at Virginia Tech. He 
developed and has managed the program since its inception. He also serves 
as an associate professor of Environmental and Water Resources Engineering 
in the university’s Charles E. Via, Jr. Department of Civil and Environmental 
Engineering. He can be contacted at dymond@vt.edu. JEFF LIGHTHISER, P.E., is 
the president and CEO of Draper Aden Associates, an engineering, surveying, 
and environmental services firm based in Virginia. He has previously served as 
the LDDI Advisory Board chair and can be contacted at jlighthiser@daa.com
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Beijing Institute of Architecture Design received first place in the Building category for The Phoenix International Media 
Center, the new home of Phoenix Satellite Television. Image: courtesy of BIAD
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glass doors in the world. By teaming with HKS Architects, Mortenson 
gave the construction team visibility into the BIM model well before 
construction began. 

During the design phase, Mortenson was able to conduct the entire 
process of building the stadium virtually, eliminating problems before 
construction even began. The result: Mortenson completed U.S. Bank 
Stadium a full six weeks early — a first for a U.S. stadium — saving 
the owners hundreds of millions of dollars compared with the cost of 
similar stadiums. 

Building category
Beijing Institute of Architecture Design (BIAD) received first place in 
the Building category for The Phoenix International Media Center, the 
new home of Phoenix Satellite Television. It features a design inspired 
by the endlessly curving form of a Möbius strip. The design team 
achieved the form working exclusively with BIM tools and paperless 
processes, making this project among the first in China to rely solely 
on BIM. BIM-based planning and conceptual design tools helped the 
team position the tallest elements of the building to minimize shading 
on nearby buildings while also improving energy efficiency. 

Infrastructure category
The Rambøll Sweco ANS team captured first place in the Infrastructure 
category for their work on a project to lay 75 kilometers of double track 
between Sørli and Lillehammer, Norway. For this project, the team, 
hired by the Norwegian National Rail Administration (NNRA), was 

able to overcome terrain challenges — as well as the tall order of get-
ting approval from more than 100 stakeholders. The railway corridors 
cross several valuable landscapes that have significant environmental 
and cultural restraints, including an important nature reserve. In addi-
tion, rail lines would cross a lake, necessitating flood plain analysis. 

By using 3D simulations, BIM helped the NNRA-led project team 
design, visualize, and negotiate these environmental complexities. A 
total of 120 design and approval participants used BIM tools as a cen-
tral platform to design, propose, analyze, share, build, and comment 
throughout the entire project.

Special Philanthropic Award
TADI and Nina Maritz Architects received a special Philanthropic 
Award for a “Fun and Intelligent Cabin” project for a primary school 
in Huining County, Gansu Province, China. By fully utilizing building 
performance analysis within a BIM process, the team modified intel-
ligent 3D models based on different conditions to help find ways to 
conserve energy — and generate money. Solar power supplies elec-
tricity and water heating, so the annual power conserved will make a 
profit, making it possible for the initial investment to be paid back in 
approximately 10 years.

Information provided by Autodesk (www.autodesk.com). Read more about all 
of the winners of this year’s AEC Excellence Awards at www.autodesk.com/
aecexcellenceawards.

The Rambøll Sweco ANS team captured first place in the Infrastructure category for their work on a project to lay 75 kilometers of 
double track between Sørli and Lillehammer, Norway. Image: courtesy of Rambøll Sweco ANS and NNRA

http://www.autodesk.com/campaigns/aec-excellence-awards/2016
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SL Green Realty Corp. broke ground on One Vanderbilt Avenue, a 
state-of-art office skyscraper that will anchor the modernization of 
the East Midtown business district and stand as the second tallest 
tower in New York City. Rising adjacent to Grand Central Terminal, 
One Vanderbilt will include direct connections to its network of 
mass transit, improved by $220 million in upgrades that SL Green is 
implementing as part of the project.

Designed by Kohn Pedersen Fox (KPF) Associates, One Vanderbilt 
will encompass an entire city block, bounded by Madison and 
Vanderbilt Avenues to the west and east, and East 43rd and East 42nd 
Streets to the north and south. Standing 1,401 feet tall, the building’s 
tapered form will pay tribute to New York’s iconic skyscrapers, while 
its sharp lines and bold angles will punctuate Manhattan’s skyline 
with an elegant, 21st-century articulation. At its base along 42nd 
Street, the building will set back at an angle to permanently reveal 
Grand Central’s majestic Vanderbilt cornice — a view that has been 
obstructed for nearly a century.

Expected to achieve the highest possible LEED certification, the 
tower will offer 1.7 million square feet of Class-A office space across 
58 floors, featuring column-free floors and stunning views through 
floor-to-ceiling windows. One Vanderbilt will also offer tenants floor-
to-ceiling slab heights ranging from 14 feet, 6 inches to 20 feet, a 
30,000-square-foot tenant-only amenity floor, and world-class dining.

“One Vanderbilt will not only emerge as an elegant, tapered new icon 

on the New York skyline, but will also serve as a leading example of 
a global trend of connecting train stations to tall towers,” said James 
von Klemperer, FAIA, RIBA, president of KPF Associates. “This 
building will change its neighborhood for the better. It will provide 
a new gateway to the city made possible only through the unusually 
harmonious partnership between architect, developer, and the City of 
New York.”

“One Vanderbilt will be a high-performing addition to the Manhattan 
skyline serving as a blueprint for 21st century commercial 
development,” said SL Green CEO Marc Holliday. “As the largest 
commercial property owner in New York, we are proud to partner with 
the city to create a model for unsubsidized development that drives 
our economy and makes a critical contribution to its infrastructure.”

“This new office building, transit upgrades at Grand Central, and 
expanded pedestrian space are what I call smart growth,” said New 
York City Mayor Bill de Blasio. “We demanded and secured private 
investments into important city infrastructure that put hundreds of 
thousands of straphangers first. This strategy helps to keep our city 
competitive while improving the lives of New Yorkers.” 

“Not only will One Vanderbilt Avenue be a new iconic tower in the 
heart of New York City, but with $220 million in public improvements, 
it will revolutionize the way we use Grand Central Terminal and 
midtown,” said Congresswoman Carolyn B. Maloney (D-NY12). 
“This is a great example of a public-private partnership, where the 
public gets new open space and better access to transportation. I want 
to thank SL Green for being a thoughtful and generous participant 
in a land use process that really took into account the community's 
needs.”

One Vanderbilt will transform the commuting experience for hundreds 
of thousands of travelers commuting through Grand Central each day. 

One Vanderbilt Avenue skyscraper project includes $220 million in 
upgrades to New York City’s public transportation.

Tower-transit connection

Infrastructure upgrades will create a new transit hall in the base of One Vanderbilt, a 
new 14,000-square-foot pedestrian plaza on Vanderbilt Avenue, and enhanced access 
into and out of the Grand Central complex. Image: SL Green Realty Corp.

At its base along 42nd Street, One Vanderbilt will set back at an angle to reveal Grand 
Central’s Vanderbilt cornice — a view that has been obstructed for nearly a century. 

Image: SL Green Realty Corp.
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Commercial/industrial/governmentSpecifically, the package of infrastructure upgrades will create a new 
transit hall in the base of One Vanderbilt, a new 14,000-square-foot 
pedestrian plaza on Vanderbilt Avenue, and enhanced access into and 
out of the Grand Central complex for riders of the city subway system, 
Metro-North, and future Long Island Railroad East Side Access.

Hines is SL Green’s development manager; AECOM’s Tishman 
Construction is the construction manager. Construction is expected 
to be complete in 2020.

“As the leading builder of New York’s greatest iconic towers, we’re 
excited to be breaking ground on such a distinctive and visually 
stunning building, which will be the cornerstone of a revitalized East 
Midtown,” said Jay Badame, president of AECOM Tishman. “By 
demonstrating a tremendous commitment to an area of New York 
that needs new building, SL Green is transforming a neighborhood, 

and that’s something we are 
always proud to be a part 
of.”

“The MTA worked closely with SL Green as it developed plans 
for the new building next to Grand Central, securing private-sector 
investment in transit infrastructure that will make commutes better 
for hundreds of thousands of our customers every day,” said MTA 
Chairman and CEO Thomas F. Prendergast. “The MTA will continue 
to support innovative proposals that link development with transit 
investment, and we hope that One Vanderbilt is the first of many to 
come.”

The winner of the 2015 Emporis Skyscraper Award is the Shanghai 
Tower, currently the second-tallest building in the world and the 
tallest skyscraper in Asia. An international panel of experts selected 
the Shanghai Tower from more than 300 skyscrapers of at least 100 
meters height that were completed in 2015. China took the crown for 
the second time in a row since the Emporis Skyscraper Award was 
established in 2000 by Emporis (www.emporis.com), an international 
provider of building data.

The 632-meter-tall Shanghai Tower was chosen as the winner for 
several reasons, including its elegant spiraling cylindrical shape, 
which was designed by Gensler Architects. It also impressed the 
jury with its extraordinary energy efficiency. The double-skin façade 
of the tower is reminiscent of a thermos bottle. Moreover Shanghai 
Tower is the home of the world’s fastest elevator, which can transport 
people at a speed of 20 meters per second to the 561-meter high 
viewing platform.

Second place in the voting went to the Evolution Tower in Moscow. 
It was recognized by the award jury for its expressive design. Each 
floor twists 3 degrees in relation to the floor below it. The tower has 
a rotation from the base to the top of more than 150 degrees. The 
extravagant design is inspired by St. Basil’s Cathedral in Moscow 
and Tatlin’s tower.

The third-placed building is Il Dritto (The Straight One) in Milan. It is 

Gensler-designed, spiraling skyscraper is voted the year’s best.

China’s Shanghai Tower wins 
2016 Emporis Skyscraper Award

Shanghai Tower is currently the second-tallest building in the world 
and the tallest skyscraper in Asia. Image: © Connie Zhou

Information provided by SL Green Realty Corp. (http://slgreen.com). More 
information is available at www.onevanderbilt.com.  

www.onevanderbilt.com
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a collaboration between Japanese architect Arata Isozaki and Italian 
architect Andrea Maffei. The 210-meter-tall tower is also known as 
Allianz Tower; German financial services firm Allianz is the owner. 
Design of the façade is inspired by Constantin Brâncuși’s sculpture, 
“Endless Column.” Besides its shape, the expert jury praised the 
façade, which is slightly curved to outside. 

In 2015, the Top 10 skyscrapers show a great deal of regional diversity, 
including nominees from all over the world, from Melbourne, to 
Moscow, to New York (see Table 1). 

Evolution Tower in Moscow has a rotation from the base to the top of more 
than 150 degrees. Image: © Igor Butyrskii

Table 1: Top 10 Emporis Skyscraper Award 2015 winners

The façade of Il Dritto in Milan is slightly curved to outside. Image: © Boris Kauffer

Information provided by Emporis, a global provider of building information 
(www.emporis.com).
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On Oct. 1, 2016, people filled the streets of Corona, N.Y., celebrating 
completion of restoration and rededication of Our Lady of Sorrows 
RC Church, almost two years after it was extensively damaged by 
a devastating fire. Several hundred attendees filled the church to 
capacity, overflowing to the school auditorium and tents that were 
set up outside, making it clear how much this church means to the 
community it serves. H2M architects + engineers was called upon to 
lead the rebuilding process, and to take the opportunity to modernize 
the church for the next century.

Our Lady of Sorrows RC Church, built in 1896, suffered extensive 
smoke, fire, and water damage after an electrical fire engulfed the 
church’s choir loft, spreading through the attic and across the roof. 
The fire inflicted severe structural damage to the roof framing system. 
The local fire department arrived quickly and saved the building. 
Beyond the roof and structural damage, water and smoke damage 
were also a significant problem. The entire church needed to be 
stripped down to its bones, and a new roof had to be installed. 

The parish has a large following, with 13 masses every weekend 
filled to capacity. In the meantime, to accommodate this outpouring 
of faith, using a large tent erected for the duration of the project in 
the school playground and the school auditorium, masses continued 
on schedule. Father Roden, pastor for the parish, said, “The parish is 
like a second home for its members.”

H2M was tasked with designing the structural repairs, inclusive of 
stabilizing the front façade, a new slate roof, exterior cleaning, repairs 

and pointing of the brick façades, new suspended ceiling systems to 
replicate those lost due to the fire, new lighting, air conditioning, 
fire alarm, a new main altar with handicap access, chandeliers, new 
flooring, interior finishes, and more while keeping within a tight 
budget from the insurance provider. 

A custom-sized wood roof joist was needed to match the destroyed 
120-year-old joist. Steel attachment brackets and details needed to be
developed to attach the joists back to the existing steel trusses. All
bolts on the trusses needed to be inspected and many tightened due to
expansion during the fire.

The floor beneath the sanctuary needed to be shored within a crawl 
space below to be able to support a working scaffold within. The 
shoring was then left in place and used to carry the load of a new 
porcelain tile and mosaic floor.  

A new steel structure was designed and installed beneath the main 
altar, replacing old wood joists, to allow for a concrete deck beneath 
the new marble altar.

Parishioners were extremely happy with the way the finished project 
came out, and H2M was pleased to be able to help the church 
community during this painful process and to be a part of this church’s 
rebirth for the future.

Frank Smith, senior architect at H2M architects + engineers said, 
“Being at the church the morning after the fire, seeing the destruction, 
and witnessing parishioners crying in the street out front was very 
moving. I was glad to be able to see the project through, from initial 
destruction to reconstruction and to the embellishment of the interior 
with a brand new liturgical scheme. It offered me a chance to devote 
myself to not only a project, but also to being a part of rebuilding 
something of personal importance to me.”

H2M architects + engineers leads rebuilding 
of 1896 fire-ravaged church.

Structural repairs 
modernize historic church

A new steel structure was designed and installed beneath the main altar, replacing 
old wood joists, to allow for a concrete deck beneath the new marble altar.

H2M was tasked with designing the structural repairs, including new suspended 
ceiling systems to replicate those lost due to the fire.
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Information provided by H2M architects + engineers (www.h2m.com).   

www.h2m.com
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Pipe before (left) and after (right) applying EonCoat chemically bonded phosphate ceramics 
anti-corrosion coating.

From gas distribution, drinking water, and sewer piping to electric 
transmission, distribution, and substation structures, to telecom 
towers, much of the utility industry’s carbon steel facility infrastructure 
is aging and now between 40 and 100 years old. Consequently, the 
cost of corrosion is on a path to dramatically escalate.  

“Utilities, which supply gas, water, electricity, and telecommunications 
services, account for the largest portion of annual industrial corrosion 
costs, with direct corrosion costs totaling $47.9 billion,” according 
to NACE International’s report, Corrosion Costs and Preventive 
Strategies in the United States.

The Electric Power Research Institute (EPRI), a non-profit scientific 
research organization, estimates that corrosion cost the electric 
power industry $17 billion in 1998, of which “about 22 percent of the 
corrosion costs were considered avoidable.”

Once corrosion starts, often through a breach in traditional barrier-
type coatings such as epoxies or polyurethanes, the coating can 
act like a greenhouse, trapping water, oxygen, and other corrosion 
promoters. This allows the corrosion to spread quickly under the 
coating itself, which is difficult to inspect, and can lead to failure and 
costly premature replacement. For these reasons, such coatings are 
routinely reapplied at a sizeable cost in facility downtime, surface 
preparation, and coating application.

“Corrosion is a never-ending problem to utility facility infrastructure, 
and everything made of steel is at risk,” said Scott Taylor, president 
of Taylor’s Industrial Coatings, a Lake Wales, Fla.-based industrial 
coatings contractor. “Steel structures are typically recoated every 
seven to 10 years, depending on environmental factors such as 
rainfall, humidity, and proximity to a marine environment.”

Now, a new generation of anti-corrosion coatings called chemically 
bonded phosphate ceramics (CBPCs) is poised to cost-effectively 
stop such corrosion, improve safety, and significantly extend utility 
industry infrastructure and facility life while minimizing maintenance 
and downtime.

Protecting utility assets for decades
“Utilities are looking for better corrosion coatings that extend the 
usable lifespan of their facilities while minimizing the need for 
coating reapplication,” Taylor said. His company has coated a wide 
range of utility infrastructure including gas and circulating water 
piping, waterbox/tubesheets, boiler structures, turbine decks and 
enclosures, ct inlet filter houses, interior/exterior tanks, as well as 
transmission/distribution poles and towers.

To address these issues, the company turned to EonCoat, a spray-
applied inorganic coating from the Raleigh, N.C.-based company 
of the same name (www.eoncoat.com). EonCoat represents a new 
category of tough, CBPCs that can stop corrosion, ease application, 
and reduce production downtime. EonCoat won the NACE 2015 
Corrosion Innovation of the Year Award in the coatings and linings 
corrosion control category.

In contrast to traditional polymer coatings that sit on top of the 
substrate, the corrosion-resistant CBPC coating bonds through a 
chemical reaction with the substrate, and slight surface oxidation 
improves the reaction. An alloy layer is formed. This makes it 
impossible for corrosion promoters such as oxygen and humidity to 
get behind the coating the way they can with ordinary paints.  

Although traditional polymer coatings mechanically bond to 
substrates that have been extensively prepared, if gouged, moisture 
and oxygen will migrate under the coating’s film from all sides of the 
gouge.  

By contrast, the same damage to the ceramic-coated substrate will not 
spread corrosion in utility facility infrastructure because the carbon 
steel’s surface is turned into an alloy of stable oxides. Once the steel’s 
surface is stable (the way noble metals like gold and silver are stable) 
it will no longer react with the environment and cannot corrode.

Visible in scanning electron microscope photography, EonCoat does 

A new approach to corrosion may dramatically extend aging gas, 
water, electric, and telecom facility infrastructure.

By Del Williams

Stopping corrosion 
in the utility industry
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not leave a gap between the steel and the coating because the bond 
is chemical rather than mechanical. Since there is no gap, even if 
moisture was to get through to the steel due to a gouge, there is 
nowhere for the moisture to travel, which effectively stops corrosion 
in utility industry applications.  

The corrosion barrier is covered by a ceramic shell that resists 
corrosion, fire, water, abrasion, impact, chemicals, and temperatures 
up to 400°F. Beyond this, the ceramic shell serves a unique role that 
helps to end the costly maintenance cycle of replacing typical barrier-
type coatings every seven to 10 years.

“If the ceramic shell and alloy layer is ever breached, the ceramic 
shell acts as a reservoir of phosphate to continually re-alloy the 
steel,” said Merrick Alpert, president of EonCoat. “This ‘self heals’ 
the breach, depending on its size, and stops the corrosion if necessary. 
This capability, along with the coating’s other properties, enables 
effective corrosion protection for the life of in-service structures with 
a single application.” 

Because of the dual layer of corrosion protection and unique self-
healing capability of the alloy layer, the coating is expected to last a 
minimum of 30 years and carries a 30-year warranty.

For such durable corrosion protection, Taylor’s Industrial Coatings 
has recently successfully spray-applied EonCoat to 3,000 linear feet 
of 24-inch gas pipe at an electric power generation facility in the 
southeast U.S.

“The new anti-corrosion approach essentially triples the expected 
lifespan of traditional coatings and is much more cost effective in the 
long run for utility facility and infrastructure managers who want to 
protect their assets,” Taylor said. “We plan to use it in a wide range 
of carbon and mild steel applications in the future.”

Utility industry operation managers or corrosion engineers looking 
to reduce costs are also finding additional advantages to CBPC 
coatings beyond corrosion resistance. Such coatings consist of two 
non-hazardous components that do not interact until applied by a 
standard industrial plural spray system like those commonly used to 
apply polyurethane foam or polyurea coatings. Since CBPC coatings 
are inorganic and non-toxic, there are no VOCs, no HAPs, and no 
odor. This means the water-soluable, non-flammable coatings can be 
applied safely even in confined spaces.  

One of the greatest benefits, however, is quick return to service that 
minimizes facility downtime. The time saved on an anti-corrosion 
coating project with the ceramic coating comes both from simplified 
surface preparation and expedited curing time. With a typical 
industrial coating, near white metal blast cleaning (NACE 2/SSPC-SP 
10) is required to prepare the surface. But with the ceramic coating,
only a NACE 3/SSPC-SP 6 commercial blast cleaning is typically
necessary.

For corrosion protection projects using typical polymer paints such 
as epoxies or polyurethanes, the cure time may be days or weeks 

before the next coat of traditional “three-part systems” can be applied, 
depending on the product. The cure time is necessary to allow each 
coat to achieve its full properties, even though it may feel dry to the 
touch.  

With traditional coatings, extensive surface preparation is required 
and done a little at a time to avoid surface oxidation, commonly 
known as “flash rust,” which can require re-blasting.  

“Typically you need to keep an SP 10 throughout the entire blast 
operation, cleaning operation, and painting operation with traditional 
coatings,” said Wesley Newburn, a quality control manager for 
Mobley Industrial Services, a multi-service specialty contractor. 
“You may need to rent D-H equipment because humidity above 60 
percent will oxidize the surface and require re-blasting.”  

In contrast, a corrosion-resistant coating for carbon steel utilizing 
the ceramic coating in a single coat requires almost no curing time. 
Return to service can be achieved in as little as one hour. This kind of 
speed in getting an asset operational again can potentially save many 
thousands of dollars per day in reduced utility facility downtime.  

“Perhaps the biggest advantage with EonCoat is that there’s no worry 
about surface prep,” Newburn said. “You can blast the entire surface, 
then coat it without concern over losing an acceptable blast. There’s 
no need for D-H equipment because the ceramic coating can be 
applied when it’s wet or humid. A little surface oxidation makes it 
adhere better.”

DEL WILLIAMS, a technical writer based in Torrance, Calif., writes about busi-
ness, technology, health, and educational issues. 

The time saved on an anti-corrosion coating project with the ceramic coating comes 
both from simplified surface preparation and expedited curing time. In addition, CBPC 

coatings are inorganic and non-toxic; there are no VOCs, no HAPs, and no odor.
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Cities are key social and economic organizing units, bringing together 
concentrations of talented and creative people, jobs, and all the inputs 
required for growth. Nonetheless, continued rapid development of 
cities out of what had been untouched natural landscapes raises 
important questions about the environmental impact. Green roofing is 
a technique that can help mitigate some of the negative effects urban 
growth has caused by reintroducing the natural landscape. 

Green roofing involves growing plants on rooftops, thus replacing 
some of the vegetated footprint that was destroyed when the building 
was constructed. Green roofs, sometimes referred to as vegetated 
roofs or eco-roofs, consist of a waterproof membrane, soil as a 
growing medium, and a variety of plants. Green roofs offer many 
private, public, and design-based benefits, including structural 
enhancements and maintenance of waterproofing functions.

The benefits of green roofing can be achieved through virtually all 
types of green roof systems and designs. In a traditional black roof, 
the waterproofing material will degrade over time primarily due to sun 
exposure and temperature extremes. However, a green roof has the 
ability to minimize both of these effects. Since a green roof prevents 
sunlight from reaching the membrane beneath, temperature extremes 
are greatly moderated. A black roof can undergo a temperature 
extreme of well over 100°F, while a green roof generally experiences 
a swing of less than 10°F. Compared with conventional roofs, this 
protection can more than double the number of years typically needed 
before a roof must be replaced.

In general, roofs are the point where the greatest heat is lost in the 
winter and the hottest temperatures emanate from in the summer due 
to the amount of surface area exposed to the elements. Green roofs 
offer much greater insulation, allowing for a significant decrease 
in the amount of energy needed to moderate the temperature of a 
building. This vastly improves energy conservation, which translates 
into fewer greenhouse gas emissions. As an added bonus, this 
increased insulation gives green roofs excellent noise attenuation and 
greatly reduces outside noise levels, which is particularly important 
in areas with heavy air or automotive traffic.

In a typical urban area, rain that falls onto a conventional roof quickly 
flows off into storm sewers and out into nearby bodies of water. This 
excess runoff can cause numerous environmental problems such as 

sweeping pollutants into the water, eroding river banks, and even 
flooding. Green roofs can form a key part of stormwater management, 
reducing the flow of water that runs off the roof by retaining a 
portion of the rainfall. This retained water is stored by the substrate 
and taken up by the plants and returned to the atmosphere through 
transpiration and evaporation. On hot days during the summer, this 
process is beneficial to the building and its occupants because it cools 
the ambient air, leading to reduced air conditioning needs and less 
energy consumption.

Additionally, highly developed areas that are heavily paved with 
clusters of buildings tend to be much warmer than surrounding rural 
areas due to the absorption of solar radiation from the manmade 
surfaces. These areas typically hold in more heat and release it much 
slower than rural areas, resulting in an overall increase in temperature. 
This effect can also lead to an increase in energy consumption, rates 
of heat-related illnesses and deaths, and air pollution.

Green roofs reintroduce natural landscapes, 
help manage stormwater, and reduce energy use.

By Sandesh Joshi

Counteracting urban 
growth effects

Green roofs and stormwater management

According to a 2011 General Services Administration report, The 
Benefits and Challenges of Green Roofs on Public and Commercial 
Buildings (www.gsa.gov/portal/mediaId/158783/fileName/The_
Benefits_and_Challenges_of_Green_Roofs_on_Public_and_
Commercial_Buildings.action), research has identified green roofs 
as one of the best ways to address wet weather flows in urban areas 
with high-density development. Key findings of research include the 
following:
• Green roofs can reduce the frequency of combined sewer

overflows.
• Green roofs can reduce the rate of runoff from a roof by up to

65 percent.
• Green roofs can add three hours to the time it takes runoff to

leave a roof.
• Green roofs can catch and permanently retain the first 1/2 inch to 

3/4 inch of rainfall in a storm.
• Green roofs’ ability to buffer acid rain can be a significant benefit

in areas where acid rain is common.
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SANDESH JOSHI is the president and co-founder of Cary, 
N.C.-based Indovance Inc. (www.indovance.com), a CAD 
and drafting outsourcing service. Prior to founding Indo-
vance, he worked at SolidWorks Corporation as a senior 
research and development member.  

Green roofs are able to cover some of the hottest 
surfaces in the urban environment and still absorb 
less sunlight than black rooftops. The vegetation on 
a green roof is the main factor to this ability as it 
releases dew and completes an evaporation cycle 
each day, cooling cities during hot summer months, 
providing shade, and reducing this urban heat island 
effect.

Green roofs also provide a new habitat for plants 
and animals in urban areas, which helps increase 
biodiversity. Increased biodiversity can help rebuild 
ecosystems and allow for the plants and animals 
to function as they did before they were disturbed 
by the building’s development. Diverse and stable 
ecosystems not only have positive impacts on the 
environment but also create psychological well-
being for the people living and working in the 
community.

Another health benefit green roofs provide is 
improving air quality because the plants filter 
noxious gases and decrease the amount of airborne 
pollutants. On top of that, the cooler temperatures, 
beautiful carpets of flowers, and butterflies they 
attract prove that green roofs are valuable community 
spaces for people working or living in the building 
and can potentially increase employee productivity. 

Urban greening, which is another term for green 
roofing, can also increase a building’s marketability 
and property value due to the increased energy 
efficiency. The green roof market itself offers 
potential long-term job opportunities for both skilled 
and unskilled workers related to manufacturing, 
plant growth, design, installation, and maintenance.

Green roofs provide numerous social, environmental, 
and economic benefits to not only the individual 
building but also the wider urban environment. While 
they are increasingly prominent as an environmental 
solution, green roofs are not a new idea. Architects 
and planners have been using green roofs for decades 
to help solve environmental problems by bringing 
nature back to the city in key ways. As we look to 
the future, it is important to continue building and 
installing green roofs. With cities and urban islands 
continuing to be built around the globe, the financial 
and environmental benefits of green roofs only 
increase for the community.
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Watkins Glen, a small village at the southern tip of Seneca Lake in 
upstate New York, is best known for its NASCAR motor speedway, 
pristine waterfalls, and more than 40 wineries. Recently, Watkins Glen 
attracted the attention of the development community, prompting 
major redevelopment of its lakefront, including infrastructure 
upgrades, new apartment and condominium projects, and other 
improvements of several local public spaces. The plan is to use 
about $200 million of publicly funded projects to leverage private 
investment of $1 billion over a 10-year span.

Nestled in the center of the village, the former Watkins Glen Middle 
School has become a first-class example of redevelopment endeavors. 
A stately brick façade with large windows and a grand entryway, the 
building was constructed in 1930 and retains many original historic 
details, such as expansive hallways and solid wood doors. Each 
classroom and office differs slightly with unique floorplans and 
millwork; many of the original lockers still line the hallways. During 
the last 10 years, the town has been consolidating school buildings, 
making this architectural treasure available for redevelopment — 
a perfect fit with the overall development efforts underway in the 
village.

Developer Sue Kimmel of Two Plus Four Construction Company 
proposed repurposing the school as 51 affordable housing units for 
seniors, in conjunction with New York State Homes and Community 

Renewal (NYSHCR) — part of Governor Andrew Cuomo’s $10 
billion House New York 2020 program. This partnership takes 
advantage of $3.8 million in public financing in exchange for 
constructing the units for residents who earn less than 60 percent of 
the area’s median income. 

The village of Watkins Glen wanted to use the school building as 
a reinvestment, which it accomplished by constructing affordable 
housing for seniors that allows them to stay in the community they 
know and love. 

“Using schools for this type of adaptive reuse is a win-win for the 
developers and for the community,” said Kimmel. “Watkins Glen’s 
desire to preserve the legacy of this neighborhood is admirable.”

Brenda Wilson, contract administrator at Two Plus Four, said, “The 
project involves a school building that has been in the community for 
a long time, not a garish new structure. The building infrastructure is 
already there and has sentimental value, so the community was open 
to reuse as apartments and did not give negative feedback.” 

The superlative craftsmanship of masonry and woodwork inherent 
in so many historic structures has inspired communities to look to 
adaptive reuse of their existing buildings. Preservation and restoration 
are major factors in maintaining the fabric of neighborhoods and 
reinvesting in the original design of the community.

But repurposing existing historic buildings presents some challenges. 
To fund this $14.2 million project, developers used a combination 
of NYSHCR financing, Historic Tax Credits from the State Historic 
Preservation Office (SHPO) and National Park Service, and incentives 
from New York State Energy Research & Development (NYSERDA). 
To meet program requirements, the existing character of the building 
had to be maintained, while upgrades had to meet energy efficiency 
standards as well as the U.S. Green Building Council’s LEED for 
Homes program conditions. Inspectors from the SHPO made onsite 
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Adaptive reuse of school for affordable housing 
balances historic elements with LEED requirements.

By Albert LaValley

Repurposing classrooms 
into living rooms

Developer Sue Kimmel of Two Plus Four Construction Company proposed repurposing 
a former middle school as 51 affordable housing units for seniors. The building features a 
brick façade, large windows, and a grand entryway.

Each classroom and office differs slightly with unique floorplans and millwork; 
one room features a fireplace.
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visits at the beginning and end of the project to verify the historical 
elements. The multiple historic, energy efficiency, and green programs 
presented a complex, and sometimes conflicting, set of requirements.

Project architect Dan Whelan of BCK-IBI Group cited the balancing 
act between the historical component and LEED certification as his 
biggest challenge. For instance, building elements such as historic 
walls and window details had to be preserved, sometimes necessitating 
a tradeoff with green building or energy efficient standards. “I used 
Sustainable Comfort, Inc.’s analysis to overcome these challenges. It 
was a real test, but we made it work,” Whelan said.

According to Whelan, the LEED process went smoothly because of 
initial preparations before the project applied for financing. “You 
want to be proactive up front, as opposed to being surprised,” Whelan 
said. “A lot of what we do is designing with LEED elements and 
components in mind. It’s becoming second nature.” 

Pete Wilson of Two Plus Four and builder on the project echoed this 
sentiment. “LEED is doing the same thing we usually do, but adding 
a little more insulation, tweaking the energy efficiency, or paying 
closer attention to where we source materials,” he said.

The project received $128,500 in incentives through the NYSERDA 
Low Rise New Construction program for advanced energy efficiency 
and was able to participate in the program despite some challenges 
in preserving the historic qualities of the building. Making each unit 
airtight proved difficult due to many open chases and leaks in the old 
building; however, the team overcame these obstacles and ultimately 
achieved NYSERDA’s Energy $mart designation.

The Watkins Glen School Apartments project achieved LEED for 
Homes Silver certification by maximizing material reuse points; 
implementing air sealing measures; selecting new windows, a 
high efficiency boiler for heating and hot water, and Energy Star 
appliances; and for its great location, close to many amenities. 

During construction, the project piqued much curiosity. The team 
often found community members roaming the hallways for a preview 
of the changes. “Everyone wanted to see what was done to the 
kindergarten room — the most beautiful room in the building and the 
one with a fireplace,” said Jaqueline Gerchman, interim executive 
director of SEPP Management Group, co-owner of the Watkins Glen 
School Apartments. “Teachers would come in and ask, ‘Can we look 
at room 318? That’s where I used to teach.’”

Kimmel, who preserved the school’s auditorium — the village’s 
largest gathering place — as civic space, said, “The former students 
picked their apartments based on their favorite teacher’s classroom. 
No one wanted to be in the principal’s office.”

Unlike new construction, each unit in a converted school contains 
a unique layout, setup, and details. “In these old schools, each 
space ends up with its own charm,” Two Plus Four’s Wilson said. 
“A chalkboard left in one room at Watkins Glen became the perfect 
place for a headboard for the bed. In another room we left a fireplace 
with cabinets. Baseboards in one room were used as trim on doors in 
another room.”

“Watkins Glen is truly a showpiece. It’s a beautiful building and 
retains much of its historic appeal,” Gerchman said. Some of its 
former students and teachers have returned to Watkins Glen Middle 
School, not to learn, but to live.

The former Watkins Glen Middle School was constructed in 1930 and retains many original 
historic details such as expansive hallways and solid wood doors.

Developers preserved the school’s auditorium — the village’s largest gathering place — 
as civic space.

ALBERT LAVALLEY, president, Sustainable Comfort, Inc. (www.greenrater.com), 
specializes in multifamily building science and provides strategical and tactical 
oversight for the company. Sustainable Comfort, Inc., a Worcester, Mass.-
based green building and energy efficiency consulting firm with expertise in 
multifamily housing, specializes in LEED for Homes, ENERGY Star Homes, 
Enterprise Green Communities, Passive House, HERS Rating, State Incentive 
Programs, and Code Compliance. 
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Developers of the Gramercy District — a 2.5 million-square-foot, 
$500 million transit-oriented development — are touting it as the first 
“smart city” in the region and one of the first in the country. The 
mixed-use development is located in Loudoun County, Va., close to 
Washington Dulles International Airport and is at the future Silver 
Line Ashburn Metro Station, opening in late 2019. 

The project’s goal is to merge technology with real estate to deliver 
unique experiences and enhance quality of life. According to 22 
Capital Partners, a venture builder and private equity company, 
Gramercy District will create an environment that continuously 
adapts to meet the needs of business partners and guests who are 
working, living, shopping, and playing in the smart city. The vision is 
for the Gramercy District to be a model for a new standard of living.

22 Capital Partners announced a partnership with the Center for 
Innovative Technology (CIT; www.cit.org) and George Washington 
University to facilitate access to and use of a working smart city 
development that will connect areas along the Washington, D.C., and 
Washington Dulles International Airport corridor. It will form a living 
environment built around the needs of entrepreneurs to envision the 
future and bring smart city education and innovations to market. 

The partnership with CIT exemplifies a smart city public-
private partnership. CIT is both an authority on technology in the 
Commonwealth of Virginia as well as a center of leading-edge 
innovation, entrepreneurial ecosystems, and early stage investment 
programs such as the MACH37 Cybersecurity Accelerator, the GAP 
early-stage investment fund, and the DHS-sponsored EMERGE 
wearable technology accelerator program.

George Washington University (GW) and its Virginia Science & 
Technology Campus (https://virginia.gwu.edu) located in Ashburn, 
Va., brings professional educational innovations in areas such 
as cyber security and data analytics along with entrepreneurial 
development and technology transfer education through the NSF-
funded iCorps program. GW is the lead for the Pennsylvania Avenue 
2040 Environmental Sensing Project (http://octo.dc.gov/page/
pa2040-project) in Washington, D.C., and is part of the MetroLab 
Network, a national smart cities initiative for municipalities and 
research institutions to cooperate on key citywide issues.

This partnership with GW, the Gramercy District, and CIT will 
support new research opportunities and scale up regional job training 
activities around internet of things (IoT), cybersecurity, city planning, 
and entrepreneurship. The Gramercy District will be a test bed that 
provides individuals, businesses, and researchers with opportunities 
for hands-on learning in a smart city environment built to foster the 
use of new IoT technologies and methods, leading to a repeatable 
process for smart city experimentation and innovation.

“Through this partnership, we will look to harness our partner’s 
diverse technology expertise and higher education program 

Gramercy District mixed-use development envisioned 
as a model for a new standard of living.

‘Smart city’ initiative
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Using a smart city approach, developers envision the Gramercy District to be a 
model for a new standard of living. Image: 22 Capital Partners

https://octo.dc.gov/page/pa2040-project
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deployment with this project,” said Minh Le, managing partner of 
22 Capital Partners. “Our goal is to build a strong public-private-
academia partnership to drive innovation and higher education. Our 
project is particularly ideal for this partnership because we are able 
to take a holistic approach to help foster breakthroughs in technology 
that will bring practical and economic solutions to the masses.”

The Gramercy District development also will feature the first 
deployment of new technology — the 22 CityLink platform 
(www.22citylink.com) — that combines the power of artificial 
intelligence and machine learning to tailor and adapt to the needs of 
each citizen. 22 CityLink’s “smart city in-a-box” platform is focused 
on building key partnerships in technology, academia, local, state, 
and federal government agencies to help develop new governance 
models and integrated technology real estate development approaches 
required for next-generation urbanization projects. The 22 CityLink 
platform provides a sustainable approach to build smart cities based 
on sound economics, 22 Capital Partners said. 

A key component of the 22 CityLink smart city approach is reducing 
total life cycle costs and creating long-term value for citizens 
within the smart city. 22 Capital Partners recently selected FedBid, 
Inc. (www.fedbid.com) as a technology partner for its 22 CityLink 
platform. 

“By taking proven, industry-leading supply chain and procurement 
practices that drive efficiency in purchasing, while also reducing 
costs and applying them to modern development projects like 
Gramercy District, it is possible to dramatically increase the return 
on investment of any real estate development,” Le said. “We are 

creating a replicable process for effective and efficient procurement, 
not only in the construction phase, but throughout the development 
lifetime. 22 CityLink and FedBid are poised to provide this full life 
cycle cost-optimization model, maximizing return on investment.”

Information provided by 22 Capital Partners (www.22CapitalPartners.com), a 
venture builder company and global private equity firm investing in commercial 
real estate, technology, and clean and renewable energy. 

The planned 2.5 million-square-foot, $500 million transit-oriented Gramercy District 
development is located at the future Silver Line Ashburn Metro Station in Loudoun County, Va. 
Image: 22 Capital Partners

A key component of the 22 CityLink platform is reducing total life cycle costs and creating 
long-term value for citizens within the smart city. Image: 22 Capital Partners
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Most projects include a surprise or two that challenge owners and 
their design consultants, but rarely do projects continue to present the 
unexpected on a regular and ongoing basis. This is an account of one 
of those rare projects, and how a diverse group of participants pulled 
together, continued steadfastly in spite of numerous obstacles, and 
successfully accomplished the project objective.

In the late summer of 2013, the Vermont Agency of Transportation 
(Vtrans-Aviation Program) approached consulting engineers DuBois 
& King with a request to assist the agency in the design of a runway 
safety area (RSA) at the Rutland Southern Vermont Regional Airport 
in Clarendon, Vt. Upon an initial review of the assignment, besides 
an aggressive schedule, no other red flags were apparent with the 
project. However, as the project got underway, the challenges started 
and kept coming until the day the ribbon was cut. 

The Southern Vermont Regional Airport is certified by the FAA as a 
Part 139 airport and considered significant to U.S. air transportation, 
and eligible to receive federal grants for improvement projects. The 
airport experiences roughly 32,000 aircraft operations and 6,000 
passenger boardings annually. The 314-acre facility is comprised of 
a primary runway (1/19), which is 100 feet wide by 5,003 feet long, 
and a cross runway (13/31), which is 75 feet wide by 3,170 feet long. 
Both runways are paved, with navigation aids on runway 1/19 only. 
Several taxiways connect the runways with aprons, hangers, fuel 
farm, and the terminal.

Following a number of accidents involving aircraft over shooting the 
end of runways, the U.S. Congress, in consultation with the Federal 
Aviation Administration (FAA), mandated that Part 139 airports meet 
RSA requirements by the end of 2015. The purpose of the Rutland 
Airport project was to design and construct the RSA within the 
mandated timeframe. The general standard for the Rutland Airport 
RSA was a 500-foot-wide by 1,000-foot-long grass and gently 
sloping area, extending beyond the end of the runway. 

To meet the 2015 deadline, obtain necessary funding through the 
FAA, and allow sufficient time to construct the project, the project 
design, permits, and construction bidding had to be completed and the 
grant application filed by the end of April 2014. Design, permitting, 
and bidding for the $10 million project needed to be complete in 10 
months. Numerous surprises — yet to be revealed — reduced the 
actual time available for design, permitting, and bidding to roughly 
eight months.

Fairly early on it became apparent that the project posed unanticipated 
challenges to the owner and design team. Challenges included the 
following:

• Approximately 470 feet beyond the end of the runway is a localizer, 
which would need to be relocated to allow room for the new RSA. 
The localizer is a navigation aid under the control of the FAA 
Technical Operations. Any alteration activity around or relocation of 
this equipment would require close coordination with and detailed 
design would need to be provided by the FAA. 

• Just behind the localizer was an embankment that drops 
approximately 100 feet in 400 feet with the majority of the drop 
accruing in the first 300 feet and 550 feet beyond the crest of the 
embankment is a local town road, Gorge Road. Approximately 300 
feet beyond Gorge Road is the Mill River. In between Gorge Road 
and the crest of the embankment are wetlands and areas comprised 
of poor soils.

PROJECT+TECHNOLOGY
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Numerous design, permitting, schedule, and bidding ‘surprises’ 
are overcome to complete runway safety area 

improvements by mandated deadline. 
By John Benson, P.E.

Unexpected challenges bring 
out project team’s best 

Rutland Southern Vermont Regional Runway 01 with the engineered materials 
arresting system (EMAS) in the foreground.
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• The safety area of Runway 01 was constrained by the steep 
embankment, Class III wetlands, and a town road, posing a design 
challenge to extending the length of the runway. Just using fill was 
not an option. Because of the insufficient space for standard RSA 
improvements, the consultant utilized a 55-foot, two-tier reinforced 
earth retaining wall system (designed by a subconsultant) to extend 
the runway enough to accept an Engineered Materials Arrestor 
System (EMAS). FAA recognized that the natural obstacles and 
environmental constraints would make construction of a standard 
RSA impractical and determined that an EMAS could be used. 

An EMAS is a bed of engineered, high-energy absorbing materials that 
will crush under the weight of aircraft, safely arresting overrunning 
planes. This first implementation of an EMAS in the state allowed a 
40 percent reduction in the length of the RSA. 

There was only one FAA-approved EMAS designer/supplier in the 
U.S. (Zodiac Arresting Systems, ESCO). The design team had to 
work closely with and incorporate the EMAS manufacturer’s design 
into the plans. This was further complicated by the fact that with only 
one EMAS manufacturer, purchase of the system would be a sole-
source procurement. Under Vermont State procurement regulations, 
a justification for such a purchase had to be developed and approved. 
Due to the long lead time for delivery of the product, a process 
for purchasing the EMAS blocks ahead of the overall construction 
contract had to be developed and implemented. 

• Mountains flank the airport. Runway 1/19, due to its length, alignment, 
and navigation aids is the only runway that can accommodate larger 
aircraft or be used safely in poor weather conditions, which required 
it to remain operational during all phases of the project, including 
construction.

• A total of 17 separate entities’ input, review, and/or approval was 
required during the design and permitting phase of the project. Project 
participants included the FAA, VTrans, numerous state agencies 
and departments, the local municipality, the district commission, 

subconsultants, adjacent property owners, and equipment 
manufacturers. Permitting and agency coordination became a near 
constant activity for the consultant team.

• Access to the lower section of the construction site was an unpaved, 
narrow town road. The most practical access to the upper area was 
through an access gate on the west side of the airfield via a private 
industrial park road. The industrial park had been in negotiations 
with the town for the town to take over the road, but the town was not 
willing until certain improvements were made. To facilitate access 
for construction, negations and agreements had to be put in place 
between the state, town, and industrial park.

• Following issuance of the grant by FAA and the preconstruction 
conference (mid-September 2014), the selected contractor backed 
out of the project, something neither the Vermont Agency of 
Transportation nor FAA New England Division had ever experienced. 
Negotiations were immediately started with the next lowest bidder 
and a contract signed in the first week of November, losing several 
months in the construction schedule.

• The construction contractor began in November 2014. After 
establishing the perimeter erosion and sediment control measures, 
including a sediment pond, they proceeded clearing and preparing 
for the 55-foot retaining wall. With little time to allow the exposed 
soils to drain, site conditions quickly deteriorated to a point where 
the excavator sunk up to the cab. The geotechnical engineer in 
consultation with the contractor and the state arrived at an acceptable 
solution to allow work to continue. The contractor worked through 
the winter with temperatures well below zero on many days.

It was apparent that to be successful within the limited time available, 
a detailed critical path schedule and a highly effective communication 
and coordination program had to be developed and put in place for 
the duration. The detailed task items for all aspects of the design, 
permitting, and decision points were entered into the schedule, which 
was updated weekly during the design phase.

A two-tier, 55-foot-high retaining wall was constructed to lengthen 
the runway to make room for the RSA. 
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The communication and coordination plan had several parts. The 
primary element of the plan consisted of a weekly conference call 
between VTrans, the FAA, and the consultant. Along with an updated 
schedule, support materials were distributed in advance of the weekly 
call. If a decision or discussion that required coordination with another 
party needed to happen that week, the additional person(s) were 
notified and, in advance of the meeting, materials and information 
were distributed so informed decisions could be made. The calls 
served to coordinate the work efforts, make assignments, keep all 
participants engaged and informed, and review schedule status. 

The second part of the program involved face-to-face meetings. 
These included meetings between the design team, FAA Technical 
Operations, ESCO, VTrans, state regulators, the town, etc. The 
purpose of these meetings was to keep all parties fully informed 
of the design intent so that issues or concerns could be identified 
and resolved as quickly as possible. There was no time for stepping 
backwards, so the right decision had to be made the first time and, 
to do that, all parties had to work closely and cooperatively. This 
resulted in advanced knowledge of the issues by the regulators so 

when a design submission was made or a permit application filed, the 
reviewer was fully up to speed and the issues resolved so the permit 
could proceed expeditiously.

For example, one meeting involved the town and the nearby industrial 
park; both were required to resolve the issue of construction access. 
The result was a win for all involved: VTrans was able to secure 
the right to use the private road for access during construction, the 
industrial park obtained an agreement from the town to take over 
the road following construction, and the town got the improvements 
(repaving) of the roadway it was looking for. Following the meeting, 
the consultant assisted all parties in drafting the written agreement. 

The third part of the project communication plan was addressing the 
public component. The area surrounding the airport is a mix of rural 
residential, commercial, light industrial, farms, and undeveloped 
land. Proactive communications goes a long way in being a good 
neighbor and winning support for the project. Early in the project’s 
development, a mailing was sent out to all the adjoining property 
owners along with an advertisement in the local newspaper, inviting 

An EMAS is a bed of engineered, high-energy absorbing materials that will crush under the 
weight of aircraft, safely arresting overrunning planes. Photo: courtesy of ESCO
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the public to a project information meeting. This gave the public/
neighbors an opportunity to gain a full understanding of the purpose 
of the project, the elements involved, time line, and potential impacts 
(primarily traffic and noise during construction). This also provided 
the public an opportunity to ask questions and express concerns. A 
second public meeting was held prior to construction. 

The design, permitting, and construction bidding were completed 
in time to receive the funding from the FAA and the construction 
was completed by the 2015 deadline. Any successful project requires 
participants that are willing to work together. The project’s aggressive 
schedule and unexpected surprises seemed to serve to bring out 
unusual willingness for participants to pull together. Speaking 
from the perspective of the design consultant — in addition to the 
engineering and permitting challenges — defining the timeframe for 
activities and regularly organizing and reorganizing activities and 
communicating the updates to the project team became a key role 
of the consultant. When a shared goal can be established and people 
work cooperatively to understand each other’s issues, concerns, and 
perspectives, great things can be achieved. 

Following are some of the accomplishments of this project:

• Designed a $10 million project in roughly eight months involving 17 
federal, state agencies and departments, municipal, and other entities.

• The site topography limited adding a traditional RSA. The project team 
designed and constructed a 55-foot retaining wall to support a 100-
foot by 300-foot RSA extension followed by a 100-foot by 300-foot 
EMAS — the first in the state of Vermont — meeting the FAA RSA 
requirements.

• Working closely with FAA, the localizer was relocated to the south 
end of the EMAS. A 10-foot-tall platform had to be designed and 
constructed to maintain the proper vertical alignment of the localizer 
with the end of the runway. FAA required a control building for the 
localizer, which required design of an access road as well as new 
power service from the local utility. 

• Taxiway E (later renamed A) was designed and permitted as part of 
the project and extended to the end of the new runway section. In 
addition, to avoid back taxiing on the runway, taxiway D, located on 
the west side of Runway 1, was also designed and permitted and 
realigned to intersect with the new end of the runway. 

• A new section of perimeter road was constructed to provide access to 
the Localizer and to allow airport maintenance vehicles to access both 
sides of the airfield without having to drive across the runway.

• A wastewater sewer line had to be relocated and placed in a sleeve 
under the runway and taxiway. As this force main serves the terminal 
building, the plans had to address maintenance of service during 
construction.

• Drainage improvements required replacing and upsizing an existing 
culvert under the town road. Approval by the town was required along 
with a road closure plan that minimized impacts on local residents. 
The traffic control plan addressed both the culvert replacement and 
the overall construction activities.

• In consultation with the airport manager and other members of the 
team, a detailed project safety and phasing plan was prepared that 
would keep the runway in operation throughout the duration of the 
project.

• Permits for the project included an Army Corps of Engineers 404 
permit, State Construction and Operational stormwater permits, and 
a Vermont State Land Use permit (ACT 250). Under ACT 250, the 
applicant had to identify all primary agricultural soils on the site then 
document and compensate for impacts. A number of state agencies 
participated in this process including the Agency of Agriculture.

Credit for the success of this project goes to the hard work of the 
project team, but even more for their cooperation and willingness 
to accomplish the project objectives given the constraints of the 
schedule and the unexpected challenges encountered along the way.

JOHN BENSON, P.E., is a vice president of DuBois & King (www.dubois-king.
com), a multidiscipline planning, engineering, and environmental engineering 
firm, with headquarters in Randolph, Vt. In his fortieth year of providing civil 
engineering services, he was DuBois & King’s project manager for the RSA 
Improvements project at the Rutland Southern Vermont Regional Airport. 
Benson can be reached at jbenson@dubois-king.com.   

Rutland Southern Vermont Regional Airport RSA showing the EMAS and localizer.

www.dubois-king.com
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The Ohio River Bridges-East End Crossing (ORB-EEC) project, a long-
planned collaboration between the State of Indiana and the Common-
wealth of Kentucky, recently earned the Institute for Sustainable In-
frastructure (ISI) Envision Platinum sustainable infrastructure award. 
When finalized, the ORB-EEC project will address cross-river mobil-
ity challenges in the Louisville, Ky., Metropolitan Area, will improve 
safety and alleviate traffic congestion, and will integrate with existing 
highways while stimulating the economy of the Louisville-Southern 
Indiana region. The ORB-EEC is one of the highest-value transporta-
tion projects to achieve the highest Envision sustainable infrastructure 
rating — Platinum status.  

The main firms involved in the ORB-EEC project include WVB East 
End Partners, the public-private partnership (P3) developer; Walsh-
VINCI Construction, WVB East End Partners’ design-build contrac-
tor; and Parsons, the project’s general engineering consultant provid-
ing technical oversight services that assisted with the ORB-EEC P3 
procurement. Substantial completion of the project was anticipated for 
late 2016.

“Strong teamwork and collaboration on sustainability aspects were in 
evidence throughout the project,” said Ron Heustis, project manager of 
the Indiana Department of Transportation. “The innovative partnership 
between Indiana and Kentucky ensured the project was designed to 
serve the needs of the entire region today, and for the future.” 

Developing local skills and capabilities was a key priority for the State 

of Indiana and WVB East End Partners. Specific requirements were 
incorporated into the project’s technical provisions and Sustainability 
Management Plan to ensure local skills and capabilities were devel-
oped, and to ensure disadvantaged business enterprises had been pro-
vided opportunities to contribute to the project’s design and implemen-
tation.  

“The project team worked closely with the community to assess local 
employment and training needs,” Rob Morphonios, project director for 
WVB East End Partners said. “We implemented an on-the-job training 
program to bring minorities, women, and disadvantaged persons from 
‘apprentice status’ to a fully experienced employee. We also partnered 
with community-based organizations to implement training programs 
to elevate the skills of the workforce, not just for this project, but for 
future career opportunities in the construction industry.” 

Morphonios said that sustainability has been a major consideration in 
all aspects of the project. “It’s a tribute to the entire team that we were 
able to come together, not just to accomplish this large-scale infra-
structure project, but to do so using sustainable practices. The Envision 
Platinum award is a testament to that level of priority.”

The Envision framework and rating system recognizes sustainable in-
frastructure across the full range of environmental, social, and econom-
ic impacts throughout the project’s life cycle. Created in 2012 through 
a collaboration between ISI and the Zofnass Program for Sustainable 
Infrastructure at the Harvard University Graduate School of Design, 
Envision focuses on the impact of an infrastructure project as a whole. 
The ORB-EEC project scored exceptionally well in the Quality of Life, 
Leadership, and Climate and Risk categories of Envision. 

Notable achievements in sustainable infrastructure include:

Quality of life — In addition to improving cross-river mobility, this 
project is expected to yield substantial economic growth and develop-
ment outcomes for the region. The anticipated outcomes include signif-
icant job creation — not just during construction, but also after project 

Ohio River Bridges-East End Crossing project earns 
Envision Platinum award.

Sustainable 
approach to mobility

When finalized, the ORB-EEC project will address cross-river mobility challenges in the 
Louisville, Ky., Metropolitan Area, will improve safety and alleviate traffic congestion, and 
will integrate with existing highways while stimulating the economy.

The project team incorporated changes to the project based on stakeholder feedback, 
including incorporation of noise barriers and aesthetic enhancements such as decorative 

fencing, lighting, and pedestrian railings to preserve the historical elements of the area, and 
an overlook on the shared-use path.
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completion. More efficient traffic circulation in Jefferson County and 
a reduction in traffic congestion in downtown Louisville is expected to 
generate overall improvements to the business environment, including 
better access and increased productivity. Also, the project will expand 
the region’s capacity to handle anticipated population increases and 
more business and government services moving to the area. 

The project team held a series of public information sessions and open 
houses to help familiarize the public with the project’s design. In addi-
tion, innovative health and safety measures were put in place to protect 
construction laborers and operators during construction. 

Leadership — Since the project crosses state lines, the project team 
had to evaluate the differences in environmental laws and regulations 
as well as transportation agency policies on both sides of the Ohio 
River. Several potential barriers to achieving sustainable performance 
for the project were identified and mitigated, which are a testament to 
the Indiana Department of Transportation and the Kentucky Transpor-
tation Cabinet’s commitment to sustainability and cooperation for the 
good of the entire region. 

Also, throughout the project, hundreds of public meetings, workshops, 
and design sessions were held with a variety of stakeholder groups and 
organizations from both states that helped to shape and influence the 
project. The project team incorporated changes to the project based 
on stakeholder feedback, including incorporation of noise barriers and 
aesthetic enhancements such as decorative fencing, lighting, and pe-
destrian railings to preserve the historical elements of the area, and an 
overlook on the shared-use path.

Climate and risk — The project team reviewed regional climate 
change assessment and adaptation plans to identify climate change 
risks and possible responses. Frequency and intensity of heat waves 
and flooding were among the most significant climate change-related 
risks identified. As a result, the project team established many mea-
sures to guard against these risks, including a minimum vertical align-
ment for the corridor to account for a 100-year flood event for the re-
taining walls and highway bridges, and a 500-year flood event for the 
tunnel, roadway, and cable-stayed bridge. 

In design of the project, the project team also took into account several 
natural and human-induced hazards such as fires, earthquakes, and ac-
cidents. Several strategies were included in the project design to safe-
guard against these hazards, including implementing a tunnel emer-
gency response plan in cooperation with several local city and state 
agencies, and designing the project beyond regulatory requirements to 
be able to withstand potential earthquake events.

“We are pleased to present the ORB-EEC project with the Envision 
Platinum award,” said ISI President Bill Bertera. “This project demon-
strates multiple-state cooperation and a commitment to sustainability 
on the part of the entire project team and the communities served.” 

More information about the ORB-EEC project is available at http://
eastendcrossing.com. 

Information provided by the Institute for Sustainable Infrastructure (www.
sustainableinfrastructure.org).  
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Recently, ground was broken in Irwindale, Calif., for the first phase of 
construction of Kare Park, an approximately 14-acre athletic facility. 
This park is the longtime dream of Kare Youth League, an organization 
serving boys and girls in the San Gabriel Valley since 1931. Kare Park 
will be located in the triangular intersection between the 605 Freeway, 
Arrow Highway, and the Santa Fe Dam and will be the home of the 
league’s after school program for boys and girls, kindergarten through 
high school. The program features year-round sports including foot-
ball, volleyball, cheer and dance, basketball, baseball, softball, soccer, 
and track. 

The land on which Kare Park is being built is leased from the U.S. 
Army Corps of Engineers, and it presents significant challenges for the 
construction process and stormwater management. The sandy soil is 

full of cobbles — small boulders that make for difficult excavating and 
complicated installation of stormwater management devices. Digging 
out the existing soil in preparation to fill it with more workable ground-
cover required multiple 30-ton excavators and bulldozers. 

This soil issue quickly began to drive up costs of labor and equipment 
rental. Since Kare Park is a public project, the team was working with 
a limited budget. Project engineers knew that they would need to find 
a stormwater solution that was both cost effective and met the regula-
tion standards set forth by the EPA and its National Pollutant Discharge 
Elimination System (NPDES) permit, which prohibits discharging wa-
ter offsite without filtration or infiltration. 

“Los Angeles County is one of the strictest counties when it comes to 
stormwater compliance, so it was very important that we chose a qual-
ity stormwater management system” said Doug Grove, lead landscape 
architect for Kare Park. “Based on the site constraints and previous 
experience, we knew that we would need a system in which the cham-
bers are underground to leave as much room for the athletic fields as 
possible”. 

The civil engineer and landscape architect for the project recommend-
ed the CULTEC system, having had success with the system in the 
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Stormwater system saves 
youth sports facility

Sandy soil full of cobbles complicates installation 
of stormwater management devices.

The chambers, covered with stone and geotextile, were installed beneath a baseball and 
small soccer field, beneath approximately 10 feet of cover. Photo: courtesy of CULTEC

Recharger V8HD Stormwater Chambers, which measure 32 inches high and 60 inches wide, 
provided nearly 28,000 cubic feet of stormwater storage installed within approximately 
11,474 square feet. Note the sandy soil full of cobbles visible in the walls of the excavation. 
Photo: courtesy of CULTEC
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past. Upon review, both the city engineer and the county engineer ap-
proved of the system for the project site. The County of Los Angeles 
also required that a geotechnical engineer continuously inspect the site 
during installation, ensuring the stability of the soil and to ensure that 
all code regulations were met. All parties approved the design of the 
stormwater management system and the project moved forward.

Project engineers specified the Recharger V8HD Stormwater Cham-
ber, which measures 32 inches high, 60 inches wide, has an installed 
length of 7.5 feet, and a bare chamber capacity of 8.7 cubic feet per 
linear foot. The CULTEC system, made up of 280 pieces, easily met 
the storage requirement of 25,961 cubic feet; in fact, the system pro-
vided nearly 28,000 cubic feet of storage installed within approximate-
ly 11,474 square feet. The chambers were installed beneath a baseball 
and small soccer field, beneath approximately 10 feet of cover. The 
depth of this installation ensures that the wear and tear of the fields will 
not affect the life of the CULTEC system. 

Though the potential for in-
stallation issues was high 
due to the variable soil, the 
CULTEC chambers went in without a hitch. Randy Jevas represented 
CULTEC onsite at Kare Park during the entire installation to assist 
with any questions or comments from the contractor and his team.

CULTEC’s stormwater chambers made a potentially difficult instal-
lation run smoothly — and stayed within the budget guidelines set by 
the city. In addition, CULTEC discounted the project by 25 percent; 
the company is passionate about supporting organizations that seek to 
improve the lives of children and young adults, and Kare Park reflects 
that value. The Kare Park project’s expected completion date is early 
spring 2017, with daily use beginning later in early fall.

According to City Digital, it successfully deployed a new solution that 
combines sensors and cloud-based analytics to evaluate the perfor-
mance of sustainable stormwater management techniques. Using data 
collected from green infrastructure sites in Chicago, the platform helps 
to reduce urban flooding and prevent millions of dollars in property 
damage, the organization said. 

The need for better stormwater management is clear: Flooding in the 
Chicagoland area due to excess stormwater over a five-year period re-
sulted in more than 181,000 claims of property damage with a total 
estimated cost of $773 million, according to the Center for Neighbor-
hood Technology. Nationally, total flood insurance claims average 
more than $1.9 billion per year, according to the Federal Emergency 
Management Agency.

“The solution for green infrastructure monitoring, co-developed with 
partners through City Digital, highlights the impact that technology 
can have on major problems such as flooding that impact the residents 
of our cities. Working collaboratively drives the development of more 
robust solutions to these types of intractable problems,” said Brenna 
Berman, chief information officer for the City of Chicago.

City Digital, a UI LABS collaboration, and its partners have installed 

Information provided by CULTEC (www.cultec.com).   

Performance-based 
stormwater management 

Cloud-based platform addresses urban flooding through 
green infrastructure monitoring.

City Digital, a UI LABS collaboration, and its partners installed sensors at three green 
infrastructure sites in Chicago to collect stormwater runoff data.
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sensors at three green infrastructure sites to collect water runoff data. 
The ability to securely collect, publish, and interpret the data is enabled 
by combining technology and expertise from Senformatics, a startup 
that grew out of the University of Illinois; Opti, a provider of continu-
ous monitoring and adaptive control of stormwater infrastructure; and 
data and cloud capabilities within the Microsoft Azure platform. By 
generating quantifiable data, the technology enables a performance-
based management approach and better informed capital planning for 
infrastructure investments, such as the $50 million the City of Chicago 
has allocated for green stormwater management. 

“This is a great example of how cloud platforms can enable collection 
and analysis of decentralized data sources to drive new insights,” said 
Annmarie Levins, general manager for Technology & Civic Engage-
ment at Microsoft. “Innovative approaches like this system will em-
power engineers, researchers, and policy-makers to dissect the water 
and environmental issues facing cities and assess and implement cre-
ative solutions.” 

By establishing a cost-effective way to monitor green infrastructure lo-
cally and across multiple locations, Chicago and other cities can lever-
age the management of these techniques alongside existing stormwater 
collection systems. The solution deployed by City Digital offers the 
first accurate way to measure the effectiveness of green infrastructure, 
such as rain gardens and permeable pavement, to manage water runoff 
at a citywide scale. 

“Flooding is local, but its causes are system wide. Through targeted 
deployment of green infrastructure across the larger system, cities can 
help address the flooding happening now and remain resilient in the 
face of future changes to climate and weather patterns,” said David 
Leopold, director of program management for City Digital.

Work on the Smart Green Infrastructure Monitoring (SGIM) pilot be-
gan in August 2016. Using Chicago as a testbed, City Digital and its 
partners are monitoring water collection at the UI LABS Innovation 
Center on Goose Island, the Argyle Shared Street in the Uptown neigh-
borhood, and Langley Avenue in the Roseland neighborhood. In the 
coming months, the team plans to install sensors at two new Chicago 
locations, analyze historical and live-streamed data, and provide site-
specific design recommendations. The performance data will be made 
public through the City of Chicago’s open data portal in 2017.

The SGIM pilot’s technology and processes were developed by a broad 
set of partners in the UI LABS model of bringing together diverse 
groups from industry and government to address common challenges. 
The pilot’s partners include three City of Chicago departments — the 
Department of Innovation and Technology, the Department of Trans-
portation, and the Department of Water Management — along with 
Microsoft, Opti, Senformatics, and AECOM. Additional thought lead-
ership and pilot support was provided by West Monroe Partners and 
Glasswater Technology.

Information provided by City Digital, a UI LABS collaboration (www.citydigital.
org). 

City Digital deployed sensors and cloud-based analytics to evaluate the performance 
of sustainable stormwater management techniques.

www.citydigital.org
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America’s tragedies have long been a breeding ground for business 
growth. Some of our nation’s finest accomplishments are the result 
of trying circumstances, including modern consumer-based banking 
during the 1920s Great Depression, public air travel in the 1940s 
during World War II, and the interstate highway system during the 
1950s Cold War.  

In the engineering world, especially here in New Jersey, we find 
ourselves in the nascent stages of an industry that is responding to 
unusual weather events and climate change predictions that threaten 
our daily life and our long-term socioeconomics.

The warning shot for our region was Hurricane Katrina.  

Although we recognized the tragic and far-reaching impacts of 
Katrina in the Gulf, we found ourselves unprepared in all sectors of 
society. Trains were left in floodplains, transformers were located in 
basements, and beach communities were left unprotected. Superstorm 
Sandy exposed those weaknesses in New Jersey and dramatically 
changed our resiliency design trajectory.

The engineering and public policy communities have mostly put the 
argument over climate change to bed, and have begun to do the hard 
work of resiliency design. There is a lot of work to do.

The global climate change resiliency effort covers a wide range of 
environmental challenges, including clean water supply, sea level 
rise, weather pattern changes, and air quality. In New Jersey, our 
most pressing challenge is flooding. With or without a sea level rise, 
it is our primary climate issue.   

During the first two centuries of New Jersey’s history, the climate was 
kind. Instances of severe weather impacts were rare, and our pattern 
of development reflects that fact. A large portion of our most valuable 
economic resources — ports, rail, tunnels, industry, residential — are 
located within vulnerable floodplains.  

Retreat is now not an option. The engineering community has 
responded in-kind, and has largely focused on means and methods 
that will preserve, protect, and enhance the at-risk assets of the 
region. We are well positioned in this regard because our national 
competition for business opportunities has not responded with the 
same vigor that our governmental entities demonstrated via large 
public policy initiatives, regulatory controls, and private initiatives. 
A small sampling of initiatives includes the following:

• FEMA — In 2013, FEMA began to update flood mapping. These 
maps have been the most impactful event upon flood resiliency design 

Technical disciplines such as coastal engineering and flood-resistant architecture have 
now become a “must-have” discipline for any full-service company.

Responding to climate change 
creates a new industry

By Andrew Raichle, P.E.

SUSTAINABLE DESIGN



56          csengineermag.com          january 2017

A new report authored by Capital E — Achieving Urban Resilience: 
Washington, D.C. — documents how the District could save $5 
billion with “smart surface” strategies such as cool roofs, green roofs, 
solar PV, and porous pavements while enhancing health and livability 
and cutting summer peak temperature. 

Partners in this work include the American Institute of Architects, the 
National League of Cities, DowntownDC BID, USGBC, the National 
Housing Trust, and the Chesapeake Bay Foundation. 

“This report represents a major step in understanding and quantifying 
the benefits of adopting cost-effective strategies to manage sun and 
rainfall at a city level,” said Greg Kats, president of Capital E (https://
cap-e.com) and lead author of the report. “Increasing summer heat 
and smog threaten city livability and summer tourists. This report 
provides a powerful framework to combat climate change while 
improving public health and saving money.” 

Rainfall and the effects of sunlight are under-managed by cities and 
city planners, in turn costing cities billions of dollars from avoidable 
health-, energy- and stormwater-related costs while undermining 

and planning in the region’s history. They affect a great number of 
existing and proposed assets across a broad range of marketplaces, 
including residential, commercial, industrial, and port concerns.

• State of New Jersey — The state has been a major player in resiliency 
design and planning through the adoption of regulatory controls such 
as the Flood Hazard Act, International Building Code, and revised 
Coastal Rules, as well as infrastructure investments. New Jersey 
Transit (rail resiliency) and New Jersey Department of Environmental 
Protection (shore protection) have been the lead agencies of change. 
In addition, the state and federal governments have partnered in two 
large-scale resiliency initiatives in the Meadowlands and Hoboken.

• Port Authority of New York and New Jersey — The Port owns 
some of the most critical, and vulnerable, transportation assets in the 
region. It is actively pursuing resiliency improvements at all of its 
rail, air, tunnel, and port-related facilities.

• U.S. Army Corps of Engineers — The Corps is constructing storm 
damage prevention projects throughout New Jersey, including beach 
nourishments, flood control devices, and wetland creation.

• Distribution and logistics — At least two-thirds of the warehousing 
facilities in the state’s major ports are located in floodplains and 
suffered substantial product losses during Superstorm Sandy. The 
private marketplace has responded dramatically by recognizing 
the inherent risk and valuing properties and rents accordingly. 
Consequently, “flood proof” warehouses have become more valuable. 
Owners and developers are modifying and redeveloping properties 
throughout the region, using a range of options that include dry flood-
proofing, site raising with fill, and campus-wide levees.

• Local — The City of Bayonne, N.J., for example, is one of many 

communities with large portions of its socio-economic base located 
in the floodplain. In response to the known flooding risks, the city has 
adopted a building code that reflects state and FEMA best practices. It 
has partnered with FEMA in its Community Rating System, restored 
wetlands, and is working with private redevelopers to transform 
flood-prone former industrial facilities into modern, flood-resistant 
communities.

The sum quantity of resiliency efforts has created a new industry 
within the engineering and planning community. Where professionals 
dabbled in the technical disciplines in the past — such as coastal 
engineering and flood-resistant architecture — they have now become 
a “must-have” discipline for any full-service company. Growth in 
employment and revenues has similarly increased among those firms 
that are adequately responding to the demand.

Lastly, a note on resiliency: It is an often-misunderstood term, 
interpreted with an aggressive tone to convey absolute strength 
against adversity. In fact, it represents a principle that is much more 
representative of the human spirit. Resiliency is “the ability to 
recover quickly from misfortune,” and serves as the guiding principal 
for current climate change design efforts.

Matrix and other engineering firms that are experts in coastal 
engineering and flood-resistant architecture have the laudable task 
to protect New Jersey from the future storms that are sure to come. 
Protective planning remains the primary objective.

ANDREW RAICHLE, P.E., is vice president and Eastern Region manager with 
Florham Park, N.J.-based Matrix New World, P.C. (www.matrixneworld.com), a 
full-service environmental, geotechnical, and civil engineering firm founded in 
1990. 

Sustainable design

‘Smart surface’ technologies 
could enhance livability, 

save billions 
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livability and resilience and contributing to climate change. The 61 
square miles of surface in Washington, D.C., include 16 percent roofs 
and more than 24 percent paved area. As a result, the District, like 
most cities, suffers from higher summer temperatures and lower air 
quality than surrounding suburban and rural areas. 

“What this report convincingly demonstrates is that there are cost-
effective technologies and strategies for managing sun and water that 
will deliver billions of dollars in financial benefits to the city and 
its residents,” said Dan Tangherlini, former Washington, D.C., city 
administrator and former administrator of the U.S. General Services 
Administration. “Delaying this transition would impose large 
financial and social costs, particularly on places of lower economic 
opportunity [and on] the elderly and children. We now have the 
roadmap — now we must follow it.” 

Implementing these smart surface solutions citywide would 
cost-effectively achieve a range of sustainability, livability, and 
competitiveness objectives, including: 
• Energy — Reduce electricity purchases from the grid by 8.5 percent, 

relative to 2013 consumption levels.
• Water — Reduce stormwater runoff to protect local water bodies 

while reducing potable water use.
• Climate and environment — By full implementation, reduce greenhouse 

gas emissions by approximately 5.5 percent of 2013 emissions while 
enhancing resilience to climate change by reducing city temperatures.

• Built environment — Improve sustainability performance of new and 
existing buildings.

• Nature — Expand tree canopy and other green landscape to enhance 
citywide ecosystem.

• Jobs and economy — Create more than 2,400 well-paying green jobs 
in the District over 40 years.

• Equity and diversity — Improve livability, particularly in low-income 
areas that tend to have less green cover and fewer efficient buildings.

• Health and wellness — Improve air quality and the public health of 
District residents and visitors.

Broad deployment of these smart surfaces solutions would cost-
effectively reduce health and energy costs citywide while increasing 
employment, resilience, and livability for its citizens, institutions, 
and companies. 

“Capital E helped make the business case for green building with its 
research in the early 2000s, and this new research is equally important 
in showcasing the sustainable built environment’s financial benefits 
at the city scale,” said Mahesh Ramanujam, president and CEO, U.S. 
Green Building Council. “The Achieving Urban Resilience report 
provides U.S. cities with an actionable framework to engage private-
sector partners on solutions to advance public health, equity, and 
climate resilience." 

Information provided by the U.S. Green Building Council (www.usgbc.org). 
Learn more about smart surface solutions and download the report at http://
tinyurl.com/ju8297s.
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New radio wave technology assesses asphalt integrity
Real-time information on asphalt density and uniformity is a boon to 
construction quality efforts.
By Roger Roberts

Materials

Properly compacted asphalt is a major factor in the lifespan of roads, 
since inadequately compacted asphalt deteriorates at a more rapid rate 
than properly compacted material. With the billions of dollars spent 
on road construction and repairs each year, it has become a matter 
of urgency to find new technologies that can ensure the integrity 
of asphalt on newly paved roads. New radio wave technology is 
now available to nondestructively determine asphalt density during 
application. 

Asphalt installation and compaction basics
The air void content within asphalt varies based on the amount of 
compaction during asphalt emplacement and variations in the asphalt 
mix composition. Asphalt with too many air voids (often considered 
to be more than 8 percent) deteriorates at a more rapid rate. Too few 
air voids (less than 3 percent) results from over-compacted asphalt, 
which is also undesirable. In either case, the asphalt is subject to early 
failure and the road’s lifetime is less than asphalt that contains the 
optimal air void content. 

Construction engineers are looking for that “sweet spot” where the 
compaction of the asphalt when it is laid down is optimal. They 
typically assess asphalt by measuring density variations, which can 
be used to calculate the air void content.  

To ensure optimal compaction, asphalt should be kept at a specific 
temperature range as it is being laid down. If the paving machine and 
transfer vehicles do not do a good job keeping the material uniformly 
hot, there can be “cold patch” areas. When the roller rolls over areas 
not within the optimal temperature range, it cannot properly compact 
the material. For example, such cold patches may occur if the asphalt 
paver is refilled from end-dump trucks, which cool the asphalt more 
near the metal sides and end of the truck than in the middle. Some 
poorly paved roads have regularly spaced defects associated with 
end-dump truck refills. 

One may not be able to notice these areas at first, but they may become 
obvious later. In fact, there are many roads where one can observe a 
cold patch every several hundred feet that is starting to deteriorate — 
turning into a raveled section in the road. If the work crew does not 
catch the problem during paving, the road may need to be repaved far 
sooner than if the material was properly applied.

Another compaction issue occurs when the established “rolling 
pattern” is not properly followed. The rolling pattern refers to the 
number of times, speed, and lap pattern rollers should employ when 
rolling new asphalt to achieve the optimum compaction. If the paving 

crew misses a section and does not compact the material with the 
proper number of rolls, they can create areas where compaction is 
faulty. 

Discovering and correcting any rolling pattern issues during the first 
few days of a paving job benefits both the owner and contractor, since 
contract specifications may include requirements on how asphalt is 
laid down in terms of acceptable void content. Contracts may also 
include a bonus for getting to the specific asphalt void content range 
— or a penalty if the crew goes outside the specified void content 
range. 

Options for measuring asphalt density and void content
There are several available methods that can be used to measure 
asphalt density variations, which are then used to calculate void 
content variation. One non-destructive testing (NDT) method is the 
nuclear density gauge, which consists of a radiation source that emits 
a cloud of particles and a sensor that counts the received particles that 
are scattered back by the test material. By calculating the percentage 
of particles that return to the sensor, the gauge can be calibrated to 
measure the density and inner structure of the test material. 

While quite accurate, the nuclear gauge has several disadvantages. 
The gauge is placed on asphalt and measurements are taken over a 
specific period of time, usually a few minutes or less. The method 
requires contact, with the device required to remain stationary at 
the measurement point. Due to the length of time required for the 
measurement, nuclear gauge measurements are taken sparsely, on 
the order of a few measurements per 100 lane feet. Collection of 
only these “spot” measurements does not adequately capture all the 
asphalt’s variability. Also, because it uses radioactive material, the 
nuclear gauge requires user training and secure storage. There are 
also special transportation requirements. Re-licensing, maintenance, 
and recalibration fees run about $2,000 per year.

Similar to a nuclear gauge, the non-nuclear density gauge measures 
electrical impedance; a calibration procedure is then performed to 
correlate it to density. Like the nuclear density gauge, the method 
is quite limited because it samples only very small portions of the 
asphalt. 

Because the nuclear and non-nuclear density gauges may collect only 
one value over a large area, they are unable to catch all the variations 
in void content that may be important to ensuring a quality paving 
job. 
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Another NDT option is the use of radio waves, which can be used 
to obtain real-time measurements over a large swath of pavement in 
short periods of time. Radio wave reflections from the asphalt can be 
used to directly calculate the asphalt dielectric values, which are then 
correlated with the new pavement’s void content, a relative indication 
of density.

One other method that should be mentioned is coring, a destructive 
method in which one physically extracts a core from the asphalt 
and measures its properties. Coring is used as a primary asphalt 

compaction evaluation method and is always used to “ground truth” 
measurements from other methods. Coring is done on a very limited 
basis, so it often under-represents the true variability in asphalt void 
content.

New radio wave technology used to help improve asphalt 
mixture quality
The initial relationship between void content and road condition 
has been known for a long time. In the late 1990s, researchers at 
the Texas Transportation Institute (TTI) discovered the relationship 

The non-contact, three-channel PaveScan RDM system uses sensors that typically output 
measurements each half-foot along the lane traveled and overcomes hardware, data 
processing, and staff expertise hurdles that existed in the past.
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between the dielectric calculated by ground penetrating radar (GPR), 
an application-specific use of radio waves, and void content. 

Researchers later developed a working methodology for use of 
infrared and radio wave technologies for improving the assessment of 
asphalt mixture and compaction quality. They then looked for a way 
to commercialize it so it could be easily used by state departments of 
transportation. 

Previously, use of the GPR technique required specialized equipment, 
a great deal of data interpretation, and a number of manual steps. 
In 2013, TTI began working with GSSI to package the device 
components into a streamlined and operator-friendly device that 
would provide real time profiling of asphalt mixture uniformity. 
The work was done as part of the Federal Highway Administration’s 
Strategic Highway Research Program (SHRP 2). 

During the next few years, GSSI developed the technology into the 
PaveScan RDM, which TTI used in several pilot studies. The non-
contact PaveScan technology uses a sensor that typically outputs a 
measurement each half-foot along the lane traveled, so a mile’s worth 
of data includes roughly 10,000 measurements for each sensor used. 

TTI found that the new PaveScan system overcomes hardware, 
data processing, and staff expertise hurdles that existed in the past. 
According to TTI, “The utility of GPR was realized on all pilot 
projects, where the radar results provided quantitative assessment of 
density and uniformity.” 

GSSI later developed a three-channel system that can be vehicle 
mounted to obtain moving void content measurements in one pass, 
covering both wheel paths and between the wheel paths. One sensor 
is located in one wheel path, one in the middle, and one in the other 
wheel path — so three measurements are output for each half-foot 
along the lane traveled. In this way, a mile’s worth of data includes 
roughly 30,000 measurements — all collected in a mere 20 minutes.

The PaveScan RDM system has a number of benefits. First of all, it is 
a way of ensuring asphalt integrity of newly paved roads. Now, when 
a contractor lays down a new road, the asphalt void content over the 
entire area paved is accurately calculated, so both contractors and the 
owner of the road are satisfied. Secondly, the system is easy to use, 
bringing down the level of expertise needed to a manageable level. 
Thirdly, it is a very rapid method, adaptable to being put on a vehicle. 
The safety benefits of not having someone standing in a lane next to 
moving traffic are huge.

Previously, the prototype PaveScan unit developed by GSSI was 
used in the evaluations done as part of the SHRP 2 project. This 
year, GSSI delivered a production three-channel unit to TTI, which 
is being used to further its research. Additional production units have 
been purchased with SHRP 2 funding by the Minnesota Department 
of Transportation, the Maine Department of Transportation, and the 
Nebraska Department of Transportation. By June 2016, there will be 
four units in the field, working to ensure that tax dollars allocated for 
road construction are being used wisely.

Take your 
advice from 
Mark Zweig 
to-go.

thezweigletter.com/category/podcast/

ROGER ROBERTS, lead research engineer at GSSI (www.geophysical.com), has 
been working with GPR applications on roadways, bridges, and other concrete 
infrastructure for more than 20 years. He has authored and co-authored 
numerous papers and has been awarded four patents related to GPR use for 
bridge inspection and/or rebar detection. 
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Topcon Positioning Group released Delta Solutions deformation 
monitoring system. Utilizing a system of software and hardware 
components — Delta Link, Delta Log, Delta Watch, Delta Sat, and 
the MS AXII total station — Delta Solutions is designed to provide 
accurate and reliable monitoring measurements and associated 
reporting for asset protection. The system uses the Topcon MS AXII 
total station combined with Topcon Delta Watch software designed to 
monitor, manage, and evaluate monitoring data as well as optionally 
trigger alarms. 

“As standalone software, Delta Watch delivers accurate and reliable 
data in a variety of reporting formats to best fit a project’s needs,” 
said Ian Stilgoe, vice president portfolio management at Topcon 
Positioning Group. “Data from the total station, GNSS receivers, 
leveling devices, and sensors can be processed and analyzed 
individually or as a network-adjusted solution. Topcon Delta Link 
provides hardware support communication for autonomous operation 
in the field. Delta Link manages each power source, maximizing 
system availability.”

Communications options include Ethernet, Wi-Fi, and a globally 
approved integrated cellular modem. Accessed via a secure web 
portal, Delta Log is designed to provide an intuitive interface to 
manage observations, target types, and measurement scheduling. 

“Delta Log provides a simple platform for advanced functionality 
— unique Topcon features such as matrix detection are instinctively 
controlled through the software,” said Stilgoe. “Delta Log will 
continue to operate the total station should communication with the 
Delta Watch database fail. Once communication has been restored, 
data are synchronized and the main database is updated.”

Delta Watch includes the optional Delta Sat GNSS processing 
module, which allows for standalone GNSS monitoring or combined 
GNSS and total station network adjustments.

Topcon Delta Solutions are the result of a partnership formed between 
Topcon and deformation monitoring and tunneling specialist VMT 
GmbH.

Information provided by Topcon Positioning Group (www.topconpo-
sitioning.com). 

Bluebeam Inc. said its release of Revu 2016.5.2 empowers users to 
streamline digital workflows, increase efficiency, and unlock produc-
tivity by leveraging the new Microsoft Surface Studio and Surface 
Dial. The new Surface Studio from Microsoft is an all-in-one computer 
designed for creative workflows. 

Surface Studio turns every desk into a collaborative work environment 
by switching between desktop- and tabletop-viewing orientations and 
interfacing with a variety of input tools including touch, stylus, mouse, 
and the new Surface Dial. This control of display orientation, and the 
two-handed, on-screen, interface-assisted workflows it introduces, 
opens the door to targeted software development tailor-made for the 
AEC industry.

Revu 2016.5.2 users can leverage Surface Studio’s enhancements to 
simplify tasks and create new value for project teams. Place Surface 
Dial on the screen to instantly access a radial menu of Revu tools on 
the page. Annotation appearance properties, undo/redo editing func-
tionality, the Tool Chest, Markups List, Layers, and Tab Access can all 
be administered through intuitive scrolling. Revu and Surface Studio 
work together, with the work of one hand informing the functions of 
the other so focus can be maintained on the task being performed.

Delta Solutions is designed to provide 
accurate and reliable monitoring 
measurements and associated reporting for 
asset protection.

Bluebeam Revu and Microsoft Surface Studio work together so project teams can maintain 
focus on the task being performed.

Topcon releases 
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Bluebeam leverages Microsoft Surface 
Studio capabilities

www.topconpositioning.com
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“The power of collaboration extends beyond teams to the way leading 
hardware and innovative software work together to go beyond what 
was once possible,” said Richard Lee, Bluebeam president and CEO. 
“Working closely with Microsoft on this integrated solution allows 
Revu users to immediately improve productivity.”

Information provided by Bluebeam Inc. (www.bluebeam.com).

At Autodesk University in November, HP Inc. unveiled what it claimed 
is the world’s first mini workstation designed for users in CAD and 
other compute-intensive industries. The new HP Z2 Mini Workstation 
is 2.3 inches high — 90 percent smaller than a traditional business-
class tower, HP said.  

Building off the success of the HP Z240 SFF, the HP Z2 Mini Work-
station is twice as powerful as any commercial mini PC on the market 
today and has the ability to support as many as six displays right out of 
the box, the company said. 

The HP Z2 Mini Workstation, running Windows 10 Pro or Linux, 
comes equipped with next-generation Intel Xeon processors, NVIDIA 
professional graphics, and the availability of HP Z Turbo Drive for 
handling large files.  

The ultra-compact and octagon form of the HP Z2 Mini Workstation 
provides users with numerous placement options: on/under the desk, 
behind an HP Z display, or on a wall. HP engineers created custom-de-
signed fans and a cooling system for quiet acoustics (63 percent quieter 
than an HP business-class mini PC). 

Information provided by HP Inc. (www.hp.com). 

Natural Resources Wales, the Welsh Government’s principal adviser 
on issues relating to the environment and its natural resources, selected 
CH2M’s Flood Modeller Pro software as the core hydrodynamic mod-
eling solution within its new flood forecasting system. The system is 
being built using Deltares’ Delft-FEWS software, an open data han-
dling platform, designed for building a customized hydrological fore-
casting system.
 
“Flood forecasting is an essential component of flood risk manage-
ment to reduce the impact of flood events. Early warning is crucial for 
efficient emergency response and contingency planning,” said CH2M 
Global Water Business Group President Peter Nicol. “With its short run 
times, model stability, and ability to retain full hydrodynamic capabil-
ity and extensive range of hydraulic structures, Flood Modeller Pro is 
extremely well-suited for flood forecasting.”

Compatible with Deltares’ Delft-FEWS software, Flood Modeller Pro 
is designed to rapidly and robustly perform the calculations required to 
predict water levels and flows as a result of rainfall and/or extreme sea 
levels hours or days ahead of the event. It allows the user to forecast 
water levels and flow rates with confidence, depending on availability 
of data and response time of the system. 

Flood Risk Manager at Natural Resources Wales Andy Wall said, “We 
are very pleased to continue our association with CH2M’s Flood Mod-
eller Pro software, which is used as the main tool within our real-time 
forecasting system for river routing and hydrodynamic modeling. The 
flexibility, real-time performance, and resilience which this software 
offers are important to us in delivering a flood forecasting service in 
Wales, where rivers respond rapidly to extreme rainfall and where we 
have high-risk locations where we need to model the combined effects 
of high river and tidal flows.”

Flood Cloud (coming in 2017) is a new service from CH2M that en-
ables users to undertake flood risk modeling, at any scale, in the cloud. 
It provides users of Flood Modeller Pro and Flood Modeller Free with 
a new way to run 1D, 2D, and linked 1D-2D flood models.

Powered by the Parallel Works platform, Flood Cloud delivers the on 
demand computational resource required to deliver the step change 
needed for better information on flooding, CH2M said.

Jon Wicks, technical director, Flood Modeller Suite at CH2M, said, 
“Flood Cloud transforms the way modelers work; freed from the con-
straints of local computer resources, we can focus on model set up 
and results analysis to enable a deep understanding of flood risk under 
multiple scenarios.”

Flood Cloud enables users to deliver flood modeling results quicker. 
Once users set up models locally within Flood Modeller Pro or Flood 
Modeller Free, they can send them for processing on high-performance 
hardware in the cloud directly from within the Flood Modeller inter-

The HP Z2 Mini Workstation has the ability to support as many as six displays.

HP unveils mini workstation with 
server-grade power

CH2M’s Flood Modeller Pro tapped for flood 
forecasting system
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face. Simulations grouped together can instantly be started concur-
rently on dedicated processors.

Flood Cloud provides a dashboard so that users can monitor the prog-
ress of runs showing percent complete, mass balance, convergence, 
and status. A graphical summary is available representing flows, itera-
tions, convergence, and mass balance. The dashboard also allows users 
to manage individual simulations and terminate runs early. Results can 
be saved to a local computer or network and be viewed and processed 
using the standard Flood Modeller interface.

Information provided by CH2M (www.floodmodeller.com/en-us). 

Innovyze released V7.5 Generation of InfoWorks ICM for urban drain-
age modeling that enables users to integrate river, sewer, and overland 
flow modeling. InfoWorks ICM dynamically integrates 1D hydrody-
namic simulation of flows in rivers, open channels, and pipe networks 
and 2D hydrodynamic simulation of surface flooding in the urban en-
vironment and river floodplain. The combination, achieved through a 
coupling of 1D and 2D flow equations, provides simultaneous model-
ing of belowground and aboveground elements of catchments to ac-
curately represent all flow paths, enabling true integrated river, sewer, 
and overland flow dynamic modeling. The software also takes interac-
tions of natural and man-made environments into account, and simu-
lates the impact of polluting runoff and effluent from urban areas on 
water quality.

InfoWorks ICM V7.5 further extends the software’s water quality 
modeling capabilities with the addition of more EPA SWMM low-
impact development (LID) components; the ability to generate more 
sustainable urban drainage systems (SUDS) graphical results; and the 
advantage of having the SUDS pathways summarized in a SUDS/LID 
text report, including drain flow from LIDs/SUDS structures. 

In addition, summary results for sediments can now be displayed in 
a run log file, including cumulative sediment mass balance, sediment 
balance for each modeled sediment fraction, sediment deposit, and ini-
tial and final bed level per river section and material sizes. Users can 
also take advantage of a GPU card for 2D calculations of water quality 
diffusion, with the ability to simultaneously run multiple simulations 
on the same GPU card. 

A new design rainfall generator, FEH2013, has been added and the 
ReFH initial baseflow can now be scaled according to the subcatch-
ment rather than catchment area. Key additional improvements include 
automatic calibration of the parameters of a Probability Distributed 
Moisture model (PDM) using the Nelder-Mead simplex minimization 
procedure; extensions designed to simplify object geometry; the ability 
to generate multiple damage curves for the same damage receptor us-
ing different periods (start and end dates) for each curve, and to create 

a template network and insert vertices at intersections; batch export of 
maximum flood contours to MapInfo MIF or TAB files or Esri Shape 
or ASCII Grid files; and support of the Shanghai Met radar format.

Information provided by Innovyze (www.innovyze.com). 

Bentley Systems announced the availability of CivilStorm and 
StormCAD CONNECT Edition applications for analysis and design 
of stormwater networks. The CONNECT Edition provides a unified, 
common environment that advances productivity, team collaboration, 
and project performance, Bentley said. Key new capabilities of the 
CONNECT Edition releases allow users to:
• reduce model development time by automatically determining catch-

ment areas;
• produce print-ready engineering profiles with improved annotation 

tables; 
• streamline reporting with custom reports that automatically combine 

graphs, data tables, color-coded and annotated plan views, and more, 
into a single report;

• augment reports with the ability to record video of simulated results; 
• share results and designs by publishing i-models to the Personal Share, 

a CONNECT Edition cloud service; and
• increase productivity with simplified workflows and a modern and intui-

tive user interface.

CivilStorm and StormCAD provide an easy-to-use environment for 
engineers to analyze, design, and operate stormwater conveyance sys-
tems, using built-in hydraulic and hydrology tools, and a variety of 
wet-weather analysis methods.

Information provided by Bentley Systems (www.bentley.com).

CivilStorm and StormCAD CONNECT Edition delineate catchment areas, reducing the time 
it takes to determine runoff characteristics for storm simulations. 

Image: courtesy of Bentley Systems

Innovyze InfoWorks ICM expands hydrological 
and green infrastructure simulation

Bentley CivilStorm and StormCAD advance 
stormwater simulation and reporting 



64          csengineermag.com          january 2017

SPECIFY

01. Structural connectors and fasteners 02. Chromium removal from drinking water 03. Low-power, wide-area networks

Outdoor Accents decorative hardware is a new 
line of connectors and fasteners from Simpson 
Strong-Tie that provides both design elegance 
and structural strength to custom outdoor living 
structures. This load-rated, patent-pending 
hardware accommodates 4x and 6x lumber sizes, 
providing flexibility when designing and building 
custom outdoor structures. The new mission 
style connectors, which include post bases, strap 
ties, and angles, are made from galvanized steel 
with a black powder-coat finish for corrosion 
protection. The fasteners are all exterior rated 
and also feature a black powder-coat finish. A 
hex-head washer is used with a structural wood 
screw to offer the look of a bolted connection 
with the installation ease of a screw.

Water Remediation Technology LLC (WRT) 
said its proprietary Selective Metals Reduction 
(SMR) process for removal of chromium and 
other metals provides an affordable, operator 
friendly solution for removal of chromium 
6 from drinking water. The SMR process 
passes contaminated water through a fluidized 
bed of proprietary WRT SMR media, which 
facilitates simultaneous reduction, oxidation, 
and precipitation. A final filtration step completes 
the treatment process. Solids from the filter are 
settled and thickened for solid waste disposal by 
WRT. According to the company, the treatment 
process is simpler to operate than conventional 
ion-exchange treatment processes that require 
brine regeneration of the treatment media.  

Senet, a North American provider of public, 
low-power, wide-area networks (LPWANs) for 
long-range Internet of Things (IoT) applications 
supporting the LoRaWAN protocol, announced 
the availability of an interactive coverage 
map for IoT solution providers, application 
developers, and ecosystem partners to locate 
available services by zip code. The Senet 
LPWAN interactive map is viewable on the web 
and mobile web and lays out the availability of 
its secure and scalable IoT infrastructure. Its 
network coverage totals 225 cities and 23 states. 
LPWANs can enable devices to connect over long 
ranges (approximately 15 miles) while delivering 
long battery power life (approximately 10 years), 
the company said.

Water Remediation Technology LLC
www.wrtnet.com 

Senet
www.senetco.com/coverage 

Simpson Strong-Tie
www.strongtie.com  

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

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.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.
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Zweig Group’s 2016 Fee and Billing Survey of Architecture, Engineering 
and Environmental Consulting Firms showed some historical trends 
continued and validated some practices in the industry. For example, 
during the last five years, more and more firms are using different 
contracts for different projects and even more are letting the client 
dictate the type of contract that is put into place. In 2012, 20 percent of 
respondents used the same contract for every project. That number has 
declined each year and now fewer than 10 percent are using the same 
contract for each project. This provides firms with the ability to tailor 
the needs of the firm around the needs of the client or project. 

In all of the markets identified by Zweig Group’s 2016 Fee and Billing 
Survey, lump sum/fixed priced contracts were the most frequently cited 
contract type and were identified as the primary contract by more than 
70 percent of respondents. Lump-sum or fixed-price client contracts 
generally allow for materials, supplies, services, overhead, and profit to 
all be lumped into one line item, whereas cost plus time and materials 
contracts, and guaranteed maximum price contracts may require more 
diligent accounting of time, supplies, and materials.  

Though nearly half of this year’s respondents reported using building 
information modeling (BIM) systems, more than 60 percent of them 
do not charge their clients for BIM use, but rather charge straight time 
for the employee. Twenty-nine percent include it as overhead and 10 
percent include it as a direct cost.  

When it comes to invoicing clients, it helps to make sure everything is 
correct before sending a request for payment. More and more firms (81 
percent) are preparing a draft invoice that is reviewed by the project 

manager and/or the accounting department before the invoice is sent 
out. According to Zweig Group’s 2016 Financial Performance Survey, 
the standard collection period for AEC firms has increased this year to 
around 85 days. This is quite a jump from 68 days just last year, but 
when it comes time to collect past due accounts receivable, more firms 
(82 percent) are beginning to show aging accounts on their invoices.

Across all job titles included in the analysis of billing rates, the average 
increase in rates during the last two years was 3.2 percent per job title. 
Taking the overall average eliminated some of the noise associated with 
job titles and the accompanying rate for that title. From an engineer I 
to an engineer VI, the average increase from level to level (I to II, II 
to III, etc.) was just under 18 percent, with the largest jump occurring 
from engineer V to engineer VI (see Figure 1). This (engineer VI) 
was typically a principal or vice president-level position. In a similar 
analysis, levels of project management were investigated and, on 
average, a 14 percent increase in billing rates accompanied an upward 
title adjustment (i.e., project coordinator II to project coordinator III or 
coordinator III to project manager).

The 2016 Fee and Billing Survey of AEP and Environmental 
Consulting Firms is available for purchase (print or digital version) 
at https://zweiggroup.myshopify.com/collections/frontpage/products/
fee-billing-survey.  

By Will Swearingen

Fees and billing 

Benchmarks

WILL SWEARINGEN is director of Books and Surveys. He can be contacted at 
research@zweiggroup.com. 

Figure 1: Average billing rates by job titles

https://zweiggroup.myshopify.com/collections/frontpage/products/fee-billing-survey
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