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MARK C. ZWEIG
mzweig@zweiggroup.com

FROM THE PUBLISHER

This fall brought some horrible weather events that wreaked havoc on South Texas and large parts of Florida. These storms 
were some of the worst in recorded history. Whole families were wiped out. The financial damage to Houston alone is so 
great it is hard to even fathom.

All of this is going to create unprecedented demand for what you, as civil and structural engineers, do, adding to what is 
already a terrible labor shortage for qualified professionals.

We have to act and we have to act now. There will be no short-term fix for the problem. Even mid- and long-term the outlook 
looks grim. The numbers of those currently enrolled in engineering programs at colleges and universities will in no way be 
adequate. We have to entice new people to get interested in engineering careers.  

It’s going to take a lot more talking and a lot more selling. Crass though it may seem to many of our readers, we have to promote 
how much money civil and structural engineers make. People just don’t know and make a lot of incorrect assumptions. We 
also have to make the field more exciting and show engineers out there doing amazing things. 

That means getting more engineers and stories about them into the mass media to defy the stereotype too often portrayed of 
“engineers as socially inept nerds.” We have to make engineering “cool” as companies such as Big Red Dog in Austin, Texas, 
are outwardly trying to do. We have to look better, sound different, be better, and be out there more if we are to have any hope 
of increasing the size of the talent pool that we need to solve the growing number of problems. The shortage is increasing 
exponentially; our efforts to combat it have to increase exponentially as well.

Here at Civil + Structural Engineer magazine, we are trying to do our part. We see all of the incredible work done by 
civil and structural engineers and are in awe of it. And we do our best to get that word out to the world in the pages of this 
publication — both hard copy and electronic versions — and through our website, PR efforts, and a variety of social media 
outlets. We know how rewarding a career in this field can be — not just financially but intrinsically — for those who dedicate 
themselves to it.

We have another great issue here for you in October. Enjoy it. And when you are finished with it, please pass it along to 
someone else who might.

Unprecedented demand
The need for civil and structural engineers is increasing 
exponentially; efforts to entice new people to the profession 
have to increase as well.
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C+S ENGINEER ONLINE

Project Profitability: 
Firm management expertise
By Howard Birnberg, Association for Project Managers

MT&Y was a recent reincarnation of a firm derived from practices 
founded in the 1920s by John Dolio, a mechanical and electrical engineer; 
Carl Metz, a civil engineer and architect; Alfred Shaw, an architect; and 
others. All three founders had retired and a new generation of owners 
ran the firm. This new group lacked much of the entrepreneurial spirit 
of the early owners. At the time of its closing, the new owners were all 
veterans of large internationally known design firms that were supported 
by financial, marketing, and human resources staffs. They had extensive 
project management experience but lacked firm management expertise.   

Read the entire article at http://tinyurl.com/projectprofit-oct17.

Enterprise risk management in 
infrastructure
By John Brown Miller, Ph.D.

During the last decade, 
Enterprise Risk Management 
(ERM) has emerged as an 
impressive, $22 billion 
market segment. Eighty 
percent of global Fortune 
1000 companies use ERM 
logic, software, and services 
to analyze the effect of 
uncertainty on objectives — 
i.e., “risk.” Expertise services 
and software have followed 

closely behind the adoption and use of ISO Standard 31000:2009(En) 
in 2009. 

Not surprisingly, infrastructure owners have the same or similar “risk 
management” interests as private manufacturers and service providers 
across the world. As a participant in a 2011 Scanning Tour organized 
by the FHWA, I had the opportunity to see how ERM was being used in 
other parts of the world.  

Read the entire article at http://tinyurl.com/erm-oct17.

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 articles posted online with the 
October 2017 issue: BENTLEY® 
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When it comes to project management for architectural and engineering firms, most agree that it could be done better. 
This is especially true in today’s hot market where many project managers are working long hours and having trouble 
getting out of the weeds. This does not relieve any of us of the need to continue to grow and evolve as project 
managers. While we are all busy, we still must push tasks down the org chart when we can, learn new skills so we can 
promote ourselves, and keep clients happy, all at the same time. Here are a few tips to improve project management:

View project management outside the context of just projects — Project management is also about team 
management and client service. This includes providing continuously updated revenue forecasts and sending weekly 
job status reports to the entire project team describing what’s coming in the week ahead. You also need systems and 
policies that help anticipate and head-off problems before they occur.

Create a culture of responsiveness — Project managers must respond quickly to phone messages and emails, making 
client service of utmost importance. Very few project managers live up to an acceptable standard here, but those who 
do are greatly appreciated (and successful!). It has to be known in your firm how important it is for a project manager 
to be responsive.

Be more assertive — If you seek any training, make it assertiveness training. Being walked over by clients, 
subconsultants, contractors, and owners is a huge problem for weak project managers. Just being able to assert yourself 
in fee negotiations, extra services requests, and when confronting performance issues with other team members or 
contractors can make all the difference in the end as to whether a job is profitable or not. 

It is really important that firms recognize the importance of project management in the full context of team management 
and client service. Many firms are so busy right now, their standards of project management and client service are 
decreasing. This is causing more unhappy clients and this is certain to take a toll on the firm when the market cools 
off. Better project management is critical for both short-term and long-term firm success!

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

Better project 
management
Recognize the importance of project management in the 

full context of team management and client service.

engineering our future
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Alta Environmental welcomed five new employees: Courtney 
Henderson; Kevin Villarama, P.E., QISP, QSD; Scott Fan; Jorge 
Robles; and Austin Kay. Henderson joined the Environmental Health 
and Safety (EHS) and Air team as an associate I. Villarama joined the 
Water Resources team as a staff engineer. Fan joined the Building Sci-
ence team as an industrial specialist I. Robles also joined the Building 
Science team as an industrial hygiene specialist I. Kay joined the Water 
Resources team as a water resource specialist I.

Roland White, P.E., joined Fehr Graham as a project manager in the 
firm’s Champaign, Ill., office. White has 25 years of experience in 
private consulting, municipal engineering, and higher education infra-
structure management. Brian McWilliams joined Fehr Graham as a 
project engineer in the firm’s Manchester, Iowa, office. He provides 
project design for various municipal projects, including wastewater 
treatment plants, utility extensions, and street reconstruction. Nicholas 
Schaufenbuel joined Fehr Graham as an engineer in the firm’s West 
Union, Iowa, office, focusing on site development, transportation, 
stormwater collection and management, sanitary sewer collection, and 
water distribution.

CALYX Engineers + Consultants named Steve Payne, RLS, Georgia 
Survey Group manager. He has more than 12 years of experience in the 
land surveying field. 

Erik S. Wolfe, P.E., LEED AP, joined CHA Consulting, Inc. as vice 
president, Facilities Submarket leader. He is based in the Parsippany, 
N.J., office where he will be responsible for growing and strengthening 
CHA’s facilities presence in the New York City metro market. Robert 
Harvey, P.E., joined CHA as national rail market and metro New York 
City transportation leader. He has more than 20 years of experience in 
transportation and rail infrastructure projects. 

RETTEW hired Steve Dombrowski, P.E.; Jeff Goodbread; and 

Samuel Longo, P.E. in the firm’s energy and environmental engineer-
ing group in Pittsburgh. Dombrowski is a senior program manager with 
more than 30 years of experience as an industrial water and wastewater 
treatment engineer. Goodbread is a senior designer with more than 45 
years of experience working with industrial and municipal wastewater 
treatment and conveyance systems. Longo is a senior program manager 
with 40 years of experience as a technical project manager for water, 
wastewater treatment, and recycling facilities in many industries.

FINLEY Engineering Group appointed bridge engineer Carmine 
Borea, P.E., as business development manager. He has nine years 
of bridge design and construction engineering experience involving 
concrete and steel bridges. In his new senior management role, Borea 
will lead selection of projects for pursuit; development of alliances 
and relationships with business partners, subconsultants, and potential 
clients; and identification of project improvements for contractors.

Thomas J. Spearing, III, was named national transit program manage-
ment/construction management practice leader of HNTB Corporation 
based in the firm’s Philadelphia office. Spearing’s background includes 
development of best practices in project management oversight stan-
dards for the Federal Transit Administration. Katharine Nees, P.E., 
was named practice leader for HNTB’s Denver office. Prior to join-
ing HNTB in 2016, Nees served as director of the Strategic Projects 
Division of the Texas Department of Transportation. Nathan Ford 
joined HNTB as public involvement director based in the firm’s Detroit 
office. His responsibilities include implementing public engagement 
strategies and communications programs in coordination with the 
Michigan Department of Transportation’s I-94 Modernization Program 
and MDOT’s I-375 reconstruction in Detroit. Julie Hampden joined 
HNTB’s growing Environmental Planning practice as science project 
manager, serving as one of the firm’s Endangered Species Act lead-
ers. Patrick Allen, P.E., joined HNTB’s national rail systems team 
as manager of vehicle and rolling stock products. Iris Ortiz joined 
HNTB as tolls project manager based in the firm’s Atlanta office. She is 
responsible for supporting strategic planning and delivery of a network 
of express lane projects as part of the Georgia Department of Transpor-
tation’s $11 billion Major Mobility Investment Program.
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The Zweig Letter, founded in 1992, features a national group of writers – a mix of C-suite executives, industry experts, and 
Zweig Group’s own stable of in-house consultants. Loaded with management tips and best practices for a broad range of 
issues, the newsletter provides an inside look at how real people in the A/E industry are tackling today’s challenges. Every 
12-page edition leads o� with a hard-hitting editorial from management guru Mark Zweig, the publication’s namesake. 
Mark is radical, sensible, and thought-provoking. He also delivers his advice with a dose of humor. If you want to succeed in 
the A/E industry, The Zweig Letter is an indispensable tool for you and your team. 

“Do more of what you are good at. But you also have to know what your weaknesses are or they can destroy you.” 
- Mark Zweig, Zweig Group founder and chairman, The Zweig Letter, 2017 

“Our strategy for growth is grow or die. It doesn’t matter if it’s organic or by M&A as long as we grow.” 
- Calvin Ladner, President, LJA Engineering, The Zweig Letter, 2017

“Our most successful proposals help the client visualize the journey they will take with us.” 
- Tim Carl, CEO, HGA, The Zweig Letter, 2017 thezweigletter.com
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events

OCTOBER  2017

Smart Cities Week 2017
Oct. 3-5 — washington, D.C.
Government leaders gather to discuss examples of smart infrastructure 
solving tough urban problems. Includes keynote addresses, workshops, 
roundtable discussions, and panel sessions aligned to six tracks, plus an 
exhibition hall.
www.smartcitiesweek.com/2017-Washington  

The Year in Infrastructure Conference
Oct. 10-12 — Singapore
Bentley Systems’ annual forum addressing current priorities and 
opportunities impacting the infrastructure industry. Includes a 
technology update, six industry-focused forums, an Alliance Partner 
Pavilion, and the Be Inspired Awards ceremony. 
www.bentley.com/en/yii/home 

The Concrete Convention and Exposition
Oct. 15-19 — anaheim, calif.
More than 2,000 engineers, architects, contractors, educators, 
manufacturers, and material representatives are expected to convene to 
collaborate on concrete codes, specifications, and standards. Technical 
sessions highlight research, case studies, and best practices.
www.aciconvention.org 

meeting of the minds 2017
Oct. 23-25 — cleveland
Tools and best practices working for city leaders across the globe, 
including smart cities, IoT, mobility, climate and resiliency, clean urban 
water and energy, infrastructure, and more.
http://cityminded.org/events/motm2017 

Commercial UAV Expo Americas
Oct. 24-25 — Las Vegas
Unmanned aerial systems selection and integration; developing 
enterprise workflows, guidelines, and policies; data management and 
integration; and legal, safety, and regulatory considerations.
www.expouav.com

25th Short Course on Cold-Formed Steel Structures
Oct. 24-26 — st. louis
Course provides an introduction to the behavior of cold-formed 
steel members and connections and how that behavior is addressed 
by the AISI Specification. The course also is intended to strengthen 
experienced engineers’ understanding of the fundamental behavior of 
members and connections, as well as provide a better understanding of 
cold-formed steel design.
http://ccfssonline.org/cfs-short-course 

DFI 42nd Annual Conference
Oct. 24-27 — New Orleans
The conference features technical presentations focusing on deep 
foundations and ground improvement, and associated risks and 
mitigation practices.
www.deepfoundations2017.org 

The Principals Academy 2.0
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 

ITS World Congress 2017
Oct. 29- nov. 2 — montreal, canada
Brings together global leaders in intelligent and transformative 
transportation to showcase and evaluate the latest innovative concepts, 
active prototypes, and live systems. A pavilion in the exhibit hall will 
highlight smart cities from around the world.
http://itsworldcongress2017.org 

Designing Cities 2017: Chicago
Oct. 30-nov. 2 — chicago
National Association of City Transportation Officials convenes 
transportation leaders and practitioners to discuss key trends in urban 
street design and transportation policy.
https://nacto.org/conference/designing-cities-conference-chicago-2017 

Water Infrastructure Conference
Oct. 30-nov. 2 —Houston
American Water Works Association conference features five workshops, 
five session tracks, and an exposition focused on solutions to utility 
infrastructure challenges.
www.awwa.org/conferences-education/conferences/water-
infrastructure.aspx  

NOVEMBER  2017

Leadership Skills for AEC Professionals
Nov. 7-8 — Arlington, Va.
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 

http://zweiggroup.com/seminars/leadership-skills-for-aec-professionals
www.awwa.org/conferences-education/conferences/water-infrastructure.aspx


October 2017          csengineermag.com          13

Greenbuild 
Nov. 8-10 — Boston
Greenbuild, claimed to be the world’s largest conference and 
expo dedicated to green building, includes speakers, networking 
opportunities, industry showcases, LEED workshops, and tours of the 
host city’s green buildings.
https://greenbuildexpo.com 

International Water Conference
Nov. 12-16 — Orlando, Fla.
Dedicated to advancing new developments in the treatment, use, and 
reuse of water for industrial and other engineering purposes.
https://eswp.com/water 

Autodesk University
Nov. 14-16 — Las Vegas
Autodesk’s annual user conference features technology keynote 
addresses, an exhibit hall, certification exams, and hundreds of classes 
for designers, engineers, and industry professionals. 
http://au.autodesk.com 

AEC Business Development Training 
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 

Excellence in Project Management
Nov. 29 — Minneapolis
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 

DECEMBER  2017

2017 National Accelerated Bridge Construction Conference
Dec. 6-8 — Miami
The conference and preconference workshop is sponsored by the 
Accelerated Bridge Construction-University Transportation Center at 
Florida International University.
https://abc-utc.fiu.edu/conference 

January  2018

Transportation Research Board 97th Annual Meeting
Jan. 7-11 — Washington, D.C.
Program covers all transportation modes, with more than 5,000 
presentations in more than 800 sessions and workshops, addressing 
topics of interest to policy makers, administrators, practitioners, 
researchers, and representatives of government, industry, and academic 
institutions.
www.trb.org/AnnualMeeting/AnnualMeeting.aspx   

FEBRUary  2018

International LiDAR Mapping Forum
Feb. 5-7 — 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 

IECA Annual Conference
Feb. 11-14 — Long Beach, Calif.
International Erosion Control Association’s annual conference and 
exhibition brings together engineers, contractors, regulators, and 
providers of erosion control and stormwater management products and 
services.
www.ieca.org/ieca/ieca%20Events/2018_annual_conference.aspx 

For nearly 40 years Clearspan FabriC struCtures  has 
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management files

During the last 20 years, operators of oil and gas pipelines in the 
United States have been slowly but steadily improving their safety 
record. The average frequency of what the U.S. Pipeline and Hazard-
ous Materials Administration (PHMSA) terms “serious incidents,” 
and the number of associated fatalities, have both gradually declined. 
During the last three years, the nation’s 2.7 million miles of oil and gas 
pipelines have experienced a PHMSA-defined serious incident only 
once every 11 days, and fewer than 15 deaths annually, a remarkable 
safety record compared with railroads and highways for the volume of 
product pipelines move (Source: www.phmsa.dot.gov/pipeline/library/
data-stats/pipelineincidenttrends and www.phmsa.dot.gov/pipeline/
library/data-stats/pipelinemileagefacilities). 

This is great news, with just one exception: When it comes to the en-
gineers who help operate, maintain, and inspect the pipeline network, 
fewer and fewer of them now have had the life-changing experience of 
seeing, and responding to, a serious pipeline incident. 

As with many engineering-related fields, a major generational turn-
over is occurring in the pipeline business. Every month, dozens more 
veteran pipeline engineers in the U.S. retire, taking with them criti-
cally important institutional knowledge. Some of the most important 
knowledge we are losing is these engineers’ first-hand memories of 
accidents that drove new safety regulations — and the personal insight 
and hard-earned credibility about why those regulations are so critical 
for a new generation of engineers to understand and follow.

One leading example that helps dramatize this trend occurred on a 

Thursday in June 2011 when a bland-sounding summary of a new 
PHMSA regulation appeared in the Federal Register. “This rule expe-
dites the program implementation deadlines in the Control Room Man-
agement/Human Factors regulations,’’ the summary read, “in order to 
realize the safety benefits sooner than established in the original rule.’’

If you were new to the oil and gas pipeline industry, what you very well 
might not know was that this was the government’s response to one of 
the worst inland oil spills in U.S. history — the July 2010 rupture of 
a pipeline that released more than 20,000 barrels of diluted bitumen 
into the Kalamazoo River in Michigan. The accident triggered $180 
million in fines, penalties, and settlements for the pipeline operator. 
Total cleanup costs exceeded $1 billion.

Most of the cited violations involved decisions in the pipeline operator 
control room, where alarms were sounding for 18 hours before an em-
ployee on the ground in Michigan confirmed diluted bitumen was leak-
ing. National Transportation Safety Board investigators found control 
room operators believed the alarms were being caused by a possible 
bubble in the pipeline, so they decided to increase flow pressure for 
several hours inside the pipeline to clear a suspected blockage. That, 
of course, only worsened the spill, the environmental damage, and the 
ultimate fines and penalties.

PHMSA’s conclusion was that regulations about control room operator 
training and emergency planning — regulations that had been pub-
lished in 2009 — needed to be accelerated sharply. PHMSA took the 
dramatic step of ordering the rule implemented 16 to 18 months sooner 
than first planned.

For pipeline operators looking to ensure their staff are fully informed 
and trained to comply with safety violations and avoid massive fines, 
it’s critical to know the “why” behind the “what” of new pipeline safety 
regulations. In this case, it would be one thing for pipeline safety per-
sonnel to read that PHMSA was requiring operators to “amend their 
existing written operations and maintenance procedures, operator 
qualification programs, and emergency plans.” When it was made 

Reasons behind the rules
For engineers working on oil and gas pipelines, 
knowing the ‘why’ behind safety regulations is critical.
By Jeff Wiese, Dewitt Burdeaux, and Lane Miller

When it comes to keeping the nation’s vital energy pipeline network safe, 
the blunt reality is, accidents lead to regulations.
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Civil and environmental engineering — as a profession — is becoming 
increasingly computer based. A drainage engineer cannot easily con-
jure a physical model of a 100-year storm, even in the best equipped 
laboratory. Also, use of this “physical model” for evaluating a suite of 
project alternatives to inform final design would be next to impossible 
under time and budget constraints.  

For these reasons, computer modeling is at the core of success for 
modern day civil engineering. Modeling allows engineers to gather 
firm insights on real-world dynamics. Modeling allows engineers to 
simulate “what-if” scenarios that — in the real world — would prove 
impractical to test. Modeling allows engineers to predict the perfor-
mance of complex infrastructure systems, facilitate long-term project 
planning, and assist clients with decision making.

Yet with all the emphasis on modeling, this critical skillset is not taught 
in many civil and environmental engineering curriculums. What is 
conspicuously lacking for many civil engineering students is a healthy 
integration of classroom theory with project-oriented model training. 
Data collection (what to look for and where to find it), model develop-
ment, calibration, validation, debugging, model inference, along with 
general best modeling practices are just a few skillsets students need 
to learn. Such skillsets are critical for many civil engineering students 
prior to job placement.  

Collaborative partnership
Recognizing the growing disparity in computer modeling preparation 
among college graduates, I sought ways to bridge the knowledge gap 
using my experience in urban stormwater management, surface water 
hydrology, riverine hydraulics, and water distribution system model-
ing. However, I needed a platform with a student audience to build a 
set of project-based modeling workshops.  

Luckily, I made contact with Avery Flessner, a junior civil engineering 
student at Texas A&M University (TAMU) and presiding vice presi-
dent of projects for the Engineers without Borders (EWB) -TAMU Stu-
dent Chapter. EWB is a professional organization with student chapters 
across the United States. EWB’s unified mission is to empower com-
munities to help meet their basic human needs, usually in the form of 
well-coordinated engineering projects with local leaders.  

Ultimately, what Flessner needed was an experienced professional 
engineer who could serve as a mentor to train the student chapter on 
modeling principles to facilitate project planning. From this, TAMU-
EWB and Lockwood, Andrews & Newnam, Inc. (LAN), a planning, 
engineering, and program management firm, forged a sustainable part-
nership built on knowledge exchange and mutual collaboration.

To kick-start this partnership — and to meet the students’ immediate 
needs — we organized a series of modeling workshops in spring 2017 
that were provided free to students. Attendance was not only open to 
members of TAMU-EWB but all students wanting to learn more about 
water resources engineering and computer modeling.  

Workshop topics included surface water hydrologic modeling using 
HEC-HMS, open-channel hydraulic modeling using HEC-RAS, and 
pressure conduit modeling using EPANET. The workshop format in-
cluded 30 minutes of introductory lectures on software features and 
how it related to classroom theory. This was followed by 1.5 hours 
of hands-on tutorial training using project examples, then culminated 

clear that this was an extraordinarily accelerated emergency order from 
the government, coming in direct response to a billion-dollar pipeline 
disaster, the importance of understanding and complying with the regu-
lation becomes far clearer and more compelling. The regulations are 
written mostly in performance language, which makes it critical for 
engineers to translate the meaning and importance of those regulations 
into engineering language.

When it comes to keeping our nation’s vital energy pipeline network 
safe, the blunt reality is, accidents lead to regulations. Accidents rarely 
have just one cause, but there’s usually a primary factor and then a set 
of secondary, aggravating factors that can turn a minor incident into a 
serious incident. There’s nothing like spending time at an accident site 
to strengthen your commitment to never having to visit another in your 
lifetime, and to turn you into an evangelist for safety.

These days, with — thankfully — fewer and fewer engineers hav-
ing experienced serious incidents in person, it’s up to those of us left 
from a rapidly dwindling generation of pipeline engineers to serve as 
educators and to tell those stories. When we do, we can deepen the un-
derstanding of our newest colleagues of where regulations are coming 
from, bring to life how severe the consequences for failing to comply 
can be, and strengthen their resolve to follow these regulations for the 
good and safety of all.

A Lockwood, Andrews & Newnam civil engineer trains students on 
water modeling for Engineers Without Borders projects.

By Jacob Torres, Ph.D., P.E., CFM, with Avery Flessner

JEFF WIESE is vice president and national practice leader for Pipeline Integrity 
services at TRC Companies, a provider of engineering, environmental consult-
ing, and construction-management services. DEWITT BURDEAUX and LANE MILLER 
are TRC Pipeline Integrity Services market directors. As a team, they have 
trained more than 2,700 state and federal pipeline safety inspectors and more 
than 1,000 private-sector pipeline managers and staff. For more information, 
visit http://events.trcsolutions.com/pipelinesafetytraining. 

Bridging the 
modeling knowledge gap
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with a 20-minute closing discussion on emerging modeling technologies in the 
fields of hydrology and hydraulics.    

Training workflow
We provided these model training sessions in the context of a broader TAMU-
EWB workflow (see Figure 1).  

Phase 1 is meant to facilitate TAMU-EWB’s project planning processes by 
enabling students with introductory skillsets necessary for building functional 
models (see Figure 2). This phase entails integrating classroom theory and 
modeling to produce a finished representation of a natural (e.g., watershed) or 
engineered system (e.g., water pipe networks).  

Phases 2 and 3 encompass steps toward project completion. Phase 2 includes 
TAMU-EWB site assessments for evaluating existing conditions, assessing 
infrastructure needs, and coordinating with local partners (see Figure 3).  

Phase 3 entails project planning, design, and implementation (see Figure 4). EWB 
students typically carry out planning under the close supervision of the chapters’ 
advisor and professional mentors. Final project designs must pass the guidelines 
and regulations set forth by the EWB national chapter prior to project approval.  

TAMU-EWB project timelines typically span multiple years. This is due to 
a strategic and methodical planning process, followed by a multi-step design 
process, and coordination with local stakeholders at the project site. Because 
of this, we anticipate several interim opportunities to customize future training 
workshops toward specific EWB projects.  

Conclusion
The spring 2017 workshops were a great success. Each workshop averaged 
about 18 engineering students, which is quite impressive considering students 
gave up their Saturday mornings to voluntarily participate in the middle of mid-
term exam season. This shows the level of student interest and dedication. 

However, the need to balance the “supply and demand” model training equa-
tion goes beyond TAMU-EWB projects. TAMU’s College of Engineering is 
poised to increase total enrollment by more than 27 percent by 2025. The civil 
engineering department is expected to see commensurate growth, and from this 
comes the greater demand for supplementary course instruction for project-
oriented model training.  

Yet, the end goal is expected to remain the same — to educate, enable, and 
empower civil engineering students prior to graduation with sound modeling 
fundamentals that integrate classroom theory with real-world projects. This is 
the first of many steps in the right direction. 

Figure 1: Model training workflow

Figure 2: Phase 1 model training workshops

Figure 3: Phase 2 EWB-TAMU Student Chapter site assessment

Figure 4: Phase 3 EWB-TAMU Student Chapter project planning, design, 
and implementation

JACOB TORRES, PH.D, P.E., CFM, a senior project engineer with Lockwood, Andrews & New-
nam, Inc. (www.lan-inc.com), developed and served as the modeling workshop instructor. 
He can be reached at jmtorres@lan-inc.com. 

AVERY FLESSNER is currently a junior (Class of 2019) in the Zachry Department of Civil 
Engineering at Texas A&M University in College Station, Texas. He is obtaining a bach-
elor of science degree in civil engineering and is focused on a career in water resources 
engineering. He can be reached at averyflessner@tamu.edu. 
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A federated BIM approach optimized collaboration and information mobility to deliver 
a comprehensive 3D model that could be used throughout the project life cycle.

The collision module in Navigator helped identify numerous pipeline adjustments.

Phase I renovation of Ningzhen Road in Ningbo, Zhejiang, China, 
spans 6.6 kilometers, connecting with the Ningbo metro line. It in-
cludes three new bridges and blends cultural tradition with modern 
style. Huahui Engineering and Design Group (Huahui) was retained to 
provide design services for roadways, water discharge, bridges, trans-
portation, and landscaping. The CNY 1.5 billion urban roadway project 
required a multidiscipline solution to deliver the complex design on 
a short design cycle facing environmental and terrain constraints. To 
meet these challenges while maintaining current traffic flow, Huahui 
needed flexible, integrated modeling technology. 

Using Bentley civil design applications together with ProjectWise 
as the common platform, all disciplines, including road, pipeline, 
landscape, bridge culvert, and transportation works, adopted a BIM 
methodology. The federated BIM approach enabled a fully integrated 
3D route design, optimizing collaboration and information mobility to 
deliver a comprehensive 3D model that could be used throughout the 
project life cycle. 

Using Bentley LumenRT, MicroStation, Bentley Navigator, Open-
Roads, PowerCivil, and ProjectWise, the project team improved 
collaboration, survey and design, and construction IT management. 
The collision module in Navigator helped identify numerous pipeline 

adjustments, reducing design costs by CNY 1 million. The flexibility 
and interoperability of Bentley software throughout the project enabled 
the team to reduce design time by 60 hours and save CNY 5 million in 
design capital. With an integrated BIM approach, the team improved 
design quality, minimizing errors and optimizing engineering efficien-
cies.

Huahui used MicroStation, PowerCivil, and OpenRoads technology to 
properly adjust the roadway route and fully integrate civil design with 
structural components. Navigator was instrumental for clash detection 
and construction simulation, enabling the team to resolve interruption 
of the current and planned pipelines. Using Bentley LumenRT, Huahui 
rendered animations for traffic simulation and captured existing condi-
tions and surrounding structures. ProjectWise streamlined workflows 
among the different disciplines, enabling real-time data sharing and 
minimizing rework. 

“[We applied Bentley’s BIM advancements] to the project design. This 
helped improve project collaboration, project survey and design, and 
project construction information technology management, and played 
a demonstrative role for the municipal works survey design, construc-
tion, and overall life cycle management,” said Yu Xiaofeng, deputy 
general manager, Huahui Engineering and Design Group.

software + TECH Channel Sponsor: Bentley Systems Inc. | www.bentley.com

Multidiscipline modeling
Collaborative BIM approach for complex roadway renovations 

shortens design time and saves design capital.
By David Huie

DAVID HUIE is a senior product marketing manager with Bentley Systems            
(www.bentley.com), responsible for MicroStation, Navigator, i-models, Context-
Capture, and LumenRT. He focuses on Bentley’s design and reality modeling 
and model review products, as well as Bentley’s i-model format and related 
technology. This project was a 2016 Be Inspired Nominee in the Innovation in 
Roads category.
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Significant time and cost savings can be realized by investing in geo-
technical CAD and BIM. Annual savings for geotechnical specialists 
can reach tens of thousands of dollars. However, these savings are rela-
tively small compared with the potential overall project savings should 
a ground-related problem be identified during the investigation phase. 
Early identification can avoid costly changes to design that can arise 
when having to deal with problems uncovered during construction.

While the broader benefits of using geotechnical CAD and BIM can be 
difficult to quantify, they are certainly significant:
• desk studies and site investigations are more focused;
• engineers can react faster to potential issues onsite;
• a more complete picture of the ground can be built;
• understanding of ground behavior is improved, leading to better design; 

and
• communications within the design team, as well as with the client and 

other stakeholders, are improved.

Focused site investigation
Site investigations are fundamentally about identifying anomalies in 
the ground that, if left unidentified, could add considerable cost to a 
project. Geotechnical BIM can be a boon during the desk study, as it 
presents an easy way to compile and visualize data from a variety of 
sources — such as historic boreholes, site investigation reports, and 
geological survey maps — enabling a better understanding of what is 
going on, even before a spade (or borehole tool) is put in the ground.

It is important that the desk study is carried out in the context of the 
project so incorporating designs and plans (from the overall project 
BIM, for example) at the desk study stage can ensure that the site in-
vestigation is designed with the project clearly in mind. This means 
a site investigation is building on (and enhancing) prior knowledge, 
rather than starting from scratch; it allows sampling, monitoring, and 
testing to be optimized from the outset, offering better value for money 
in the long run.
  
React faster to issues
Nothing beats having a geotechnical engineer onsite who can respond 
to what comes out of the ground during the investigation, often within 
24 hours, if not sooner. Geotechnical BIM can play an important role in 
helping the engineer because it enables results to be visualized quickly 
in context — for example, if an area of weak, waterlogged ground 
coincides with a heavy load from a proposed structure.

This makes it easier to refine investigations as they proceed. An extra 
borehole can be sunk, more samples can be taken, and instrumenta-
tion can be installed at relatively low cost. If data is only analyzed 
once fieldwork is over, it can be too late — and too expensive — to 
investigate further.

Get the complete picture
Geotechnics is like peering at a famous painting through pinholes, 
each one giving only limited detail. It is how these details are pieced 
together that counts when building a complete picture of the ground.

Geotechnical BIM offers two benefits in this regard. First, the ability 
to compile large amounts of data from different sources creates a more 
comprehensive 3D picture of the ground. Second, the ease of drawing 
cross-sections (in seconds, not hours) allows the model to be viewed 
from a number of angles. As a result, geotechnical engineers can gain 

Ground models
Geotechnical BIM can lead to better engineering.

By Gary Morin

sOFTWARE + TECH

The ability to visualize and share complex geotechnical problems within the design 
and construction teams can add value to the geotechnical data.
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a better understanding of the ground conditions and are more likely to 
spot any potential issues.

Alongside increasing the opportunity for identifying anomalies, esti-
mates of material volumes and of contamination can also be improved.

“On a recent residential project, we could predict material volumes and 
optimize the final landform design to balance the earthworks so there 
was no need to import material or dispose it offsite,” said Chris Smith, 
technical director, Wardell Armstrong. “For instance, we ensured there 
was enough topsoil for gardens and soft landscaping, which would 
have been very expensive to import.”

Communicate with the team 
The ability to visualize and share complex geotechnical problems with-
in the design and construction teams can add value to the geotechnical 
data. A 3D model can bring the geotechnical report to life, enabling 
non-geotechnical professionals to relate to and fully understand how 
problems in the ground could affect the project and to start to develop 
and optimize solutions to deal with them.

Improve clients’ understanding 
It is important for clients (and other stakeholders) to understand the 
significance of any geotechnical problems. It is questionable whether 
the geotechnical report is the best way of highlighting these. Geotech-
nical BIM’s ability to rapidly produce visuals improves the client’s 
awareness and understanding and should also increase the significance 
and bearing assigned to the geotechnical aspects of the project.

“Being able to use rendered images and fly-throughs of models was 
a real bonus, as the client could visualize the design and could have 
far more input in the process,” Smith said. “We held workshops using 
video conferencing, making real-time changes to the model to explore 
different options. For example, we could change road alignments and 
see how this would affect the landform design and construction costs.”

Deliver better engineering
Clearly, a fully integrated, multidisciplinary BIM, including a ground 
model, can deliver significant value to both geotechnical engineers and 
the wider design team.

Geotechnical BIM’s ability to rapidly deliver 3D visualizations of 
the ground from a variety of angles can reduce project risk and costs 
during construction. Site investigations are more focused and offer 
better value for the money, the understanding of what is going on un-
derground is improved, and communication of complex problems to 
non-geotechnical professionals is far easier.

Ultimately, it is an important aid for geotechnical professionals and 
should increase the value of geotechnical engineering among the proj-
ect team and in the client’s eyes.

GARY MORIN is technical director of Keynetix (www.keynetix.com), a provider of 
geotechnical and geoenvironmental data management software.  
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When the first laptops were created in the 1980s as a portable alterna-
tive to home computers, original models such as the Osborne 1 were 
bulky, heavy, and largely impractical — a far cry from today’s conve-
nient laptops. Similarly, cloud computing has developed significantly 
during the last decade to allow structural engineers to work on projects 
with complete flexibility. 

Cloud computing allows users to customize applications and access 
remotely stored data and services from any device with an internet con-
nection. Those working in a data-intensive, project-based industry can 
benefit from using shared computing processing resources such as the 
cloud to shape and bring their ideas to life.

This is particularly true for structural engineering, which has until 
recently experienced disparities between modern ways of working and 
more traditional approaches to software. As concepts such as remote 
working and collaborative projects become increasingly common in 
the industry, the limitations of traditional structural engineering soft-
ware present challenges to engineers.

The core challenge for engineers is that projects carried out within 
this sector involve collaboration between various people, often spread 
out across various locations, using a variety of systems. With project 
times varying from a few months to several years, not all companies 
or freelance engineers have the upfront capital expenditure to pay for 
software ahead of a project. 

The costs for licensing software can price out many small businesses 
and freelancers. This is mostly because engineers are required to 
purchase the software again when an updated version is released. Not 
purchasing new versions of software as a way of saving costs leaves 
your system vulnerable to cyber attacks, as seen with the WannaCry 
ransomware attack in May. 

With the cloud, software updates are automated so that you are using 
the latest version as soon as it is fully functional and rolled out by the 
software provider. Requiring no installation or plug-ins that often slow 
systems down, updates to the cloud are completed without interruption 
or downtime.

Cloud software is a monthly subscription service that can be tailored to 
include the applications needed for your business, which is a model not 
conventionally used in structural engineering. Fortunately, structural 
engineering software providers such as SkyCiv are adopting this model 
to improve the effectiveness of software without pricing out growing 
businesses and project freelancers. 

For example, SkyCiv offers tools such as beam, truss, frame, and shaft 
calculators, as well as design check software that can be included in the 
subscription. This is with the added value of not having to commit vast 
sums of money to obtain the software or pay installation and ongoing 
maintenance costs.

In addition to having the choice of a monthly plan for a fraction of 
the price of software licensing, companies can scale their systems up 
and down depending on computing needs. This eliminates the need 
for large investments in infrastructure that may only be needed on a 
temporary basis. 

Although the Osborne 1 was the first portable device that could bundle 
several software applications together, the weight of the device made it 
impractical. Just as technological developments have allowed laptops 
to now become a valuable ally to many workers, the development of 
cloud-based software can help structural engineers bring greater ease 
and flexibility to their design concepts.

Flexibility for design
Why structural engineers should move to the cloud.

By Sam Carigliano

Cloud computing has developed significantly during the last decade, allowing 
structural engineers to work on projects with complete flexibility.

SAM CARIGLIANO is CEO of structural engineering software specialist SkyCiv 
(https://skyciv.com).   

sOFTWARE + TECH



october 2017          csengineermag.com          23

State bridge inspectors will be able to provide a faster, more targeted 
response in ensuring public safety the next time an earthquake rolls 
across Oklahoma. The Oklahoma Department of Transportation 
(ODOT) is now implementing the use of ShakeCast, a program created 
by the U.S. Geological Survey (USGS). ShakeCast is in the final stage 
of a two-year, two-phase, nearly $650,000 contract with Infrastructure 
Engineers Inc. of Edmond, Okla., to assist the department in develop-
ing an earthquake response protocol. Formalizing the plan, providing 
final training, and an additional four years of system maintenance will 
conclude the contract.

The ShakeCast program will enable the nearly 300 trained ODOT 
employees to determine quickly which bridges to inspect first after an 
earthquake. If conditions warrant, key ODOT employees will receive 
a software-generated inspection priority order based on several fac-
tors, including ODOT bridge data such as bridge condition, age, and 
proximity to an earthquake’s epicenter, combined with USGS seismic 
movement data and magnitude rating.

Previously, ODOT visually inspected all bridges within 5 miles of any 
earthquake epicenter between 4.4 to 4.7 magnitude. The inspection ra-
dius increased with the earthquake magnitudes. Generally, with a 4- to 
5-magnitude earthquake, no damage has been found. Going forward 
with ShakeCast, the inspections will identify only specific bridges sus-
ceptible to damage, allowing for a faster and more pinpointed response.

“This technology is one of the biggest advances in ensuring public 
safety that I’ve seen in my 30-year career at the department,” said 
Casey Shell, ODOT chief engineer. “By comparing state bridge data 
with the severity of an earthquake’s ground motions, ShakeCast will 
allow us to inspect fewer bridges but with a much greater degree of 
confidence that we could quickly find any potential damage.”

Infrastructure Engineers assisted the department with interfacing 
ODOT bridge inventory data with the ShakeCast software, developing 
bridge fragility models and disaster preparation plans, training, and 
implementing the alert system for bridge inspectors.

ODOT Bridge Engineer Steve Jacobi noted that Oklahoma transporta-
tion infrastructure has withstood the increased number and severity of 
earthquakes since 2010 with two instances of cosmetic damage found 
after the 5.8-magnitude Pawnee earthquake in September 2016 and 
minor damage to US-62 pavement after a 5.6-magnitude earthquake 
near Prague in 2011.

“Bridges are designed to national standards, which includes the abil-
ity to withstand vibration,” Jacobi said. “Oklahoma’s bridges have 
weathered the increased seismicity very well, and our data show that 
even our oldest state highway bridge designs are safe at the earthquake 
levels experienced to date. However, the department is committed to 
visual inspections to ensure public safety after larger-magnitude earth-
quakes. If there is ever even the slightest question about a bridge’s 
safety, it would be immediately closed until more thorough inspections 
could be completed.”

While seismic activity seems to have lessened in the state, Oklahoma’s 
chances of earthquake-related bridge damage also are lessened thanks 
to the replacement of more than 900 structurally deficient bridges 
statewide since 2004. There remain 251 structurally deficient bridges 
on the state highway system and the majority of those are scheduled 
for replacement in the Eight-Year Construction Work Plan by the end 
of the decade.

ODOT has joined nine other earthquake-prone states, including Texas, 
Missouri, and California, in a pooled-fund study with the USGS to help 
further enhance ShakeCast. Study information will be used to develop 
future versions of the software. ODOT is contributing an additional 
$45,000 to the USGS in a three-year period for the study.

The department has taken a lead role in developing response protocols 
to Oklahoma’s increased earthquake activity by working closely with 
other agencies such as the U.S. Army Corps of Engineers, which has 
23 bridges on the state highway system. ODOT also shared its recently 
developed bridge inspection manual with other state agencies and lo-
cal governments and will assist with local bridge inspections during 
earthquake response events as resources allow.

Information provided by the Oklahoma Department of Transportation       
(https://ok.gov/odot).   

Setting priorities
Earthquake software refines ODOT bridge inspection process.
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Tropical feast
Activists say the 2020 Olympic stadium in Tokyo is devouring 

illegal wood from Malaysia; the IOC and Japan Sport Council deny it.

By Richard Massey  
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The 2020 Tokyo Olympics is supposed to be the greenest 
in the 120-year modern history of the global event. But 
how can that be when the Olympic stadium — the glitter-
ing $1.5 billion monument to the competition — is being 
built in part with tropical wood looted from the remote 
Sarawak region in Malaysia?

That’s the big question dogging Olympic planners as envi-
ronmental groups from across the world have complained 
that the timber used for the plywood formwork — price-
less virgin wood from intact forests — is being sourced 
from Shin Yang, a major timber company in Sarawak that, 
activists say, operates in contested areas. 

The concrete formwork is fundamental to building the 
Tokyo stadium, a Kengo Kuma-designed facility that 
features eye-catching lattice work and vegetated con-
courses. Located on the site of the old national stadium 
in downtown Tokyo, the 60,000- to 80,000-seat Olympic 
venue is a scaled back affair compared with the dazzling 
original — a swooping, $2 billion super-stadium designed 
by Zaha Hadid.

Still, what’s under construction in Tokyo will be a rev-
elation, and in 2020 it will sit at the center of the sports 
universe for opening and closing ceremonies and the 
track-and-field competitions. 

But as the Olympics creep ever nearer, the criticism re-
mains.

“This looks to us like profit-driven business as usual for 
the Japanese construction industry rather than the realiza-
tion of Japan’s commitment to the most environmentally 
friendly Olympics ever,” said Rick Jacobsen of London-
based Global Witness, one of the many environmental 
groups raising objections. “The Olympic organizers need 
to change course quickly or risk losing all credibility.”

That doesn’t seem likely, at least from the organizers’ 
point of view.

When Civil + Structural Engineer reached out for com-
ment, the International Olympic Committee (IOC) said, 

“The IOC has been assured that the wood used for the 
Tokyo Olympic stadium is [Programme for the Endorse-
ment of Forest Certification] (PEFC) certified timber and 
meets Tokyo 2020’s Sourcing Code for Timber. As the 
Japanese Sport Council is constructing the venue, we sug-
gest following up with them for further information. We 
have full confidence that Tokyo 2020 is on target to reach 
their sustainability goals for the Olympic Games 2020.”

When reached by Civil + Structural Engineer, the Japan 
Sport Council echoed the IOC’s remarks: “The plywood 
pointed out by the NGOs is certified by an international 
certification (PEFC) and all the other plywood in the site, 
including the future procurement, shall meet the sustain-
ability code.”

Frustrated that the initial call for an inquiry was not heed-
ed, the rights groups doubled down on their formwork 
assertions in a press release issued July 24.

“The glaring lack of transparency about the origin of the 
rainforest wood and weak procurement safeguards make 
it impossible to guarantee its sustainability or legality,” 
the press release said. “NGOs claim that the IOC’s fail-
ure to address the obvious risk of sustainability is a clear 
breach of its own commitment to include sustainability in 
all aspects of the Olympic Games.”

The press release was issued jointly by Markets for 
Change, Rainforest Action Network, Bruno Maser Fund, 
Japan Tropical Forest Action Network, Rainforest Res-
cue, and the Sarawak Dayak Iban Association.   

Begun in December and expected to be complete by 
November 2019, the Olympic stadium is just the latest 
example of Japan’s long relationship with tropical woods 
harvested from exotic locales. According to a 2014 report 
published by Chatham House, the Royal Institute of In-
ternational Affairs, as much as 12 percent of the timber 
— and another 7 percent of wood in the paper-products 
sector — imported into Japan is at high risk of illegality.

Chatham House places the current issue in its historical 
context. The island nation’s forests were depleted during 

structures + buiLdings
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Shin Yang plywood mill in Bintulu, Sarawak

High resolution (50 cm) imagery taken by DigitalGlobe’s 
WorldView-2 satellite showing logging in a Shin Yang timber 
license area in the Borneo rainforest, 
viewed using Google Earth.

Some logged areas are being converted into oil palm plantations.

World War II. As the nation waited for the replanting to mature, a timber industry devel-
oped with a heavy reliance on imports. Japan’s buying power and lax import restrictions 
buoyed the industry, but as Japan ultimately recovered from the war, “there has been no 
significant progress on developing formal legislation to eliminate illegal wood-based 
products from its market, as has been done in the U.S., EU, and Australia,” said the 
Chatham House report.

While the report looks at all of Japan, the issue is largely driven by Tokyo and its 
voracious appetite. At about 38 million people, it’s the largest metropolitan area in the 
world. Japan functions under the goho-wood system — goho being the Japanese word 
for legal. Administered through forest certification, trade associations, or the companies 
themselves, the goho system is problematic because it is voluntary and not legally bind-
ing, according to the Chatham House report. 

According to the report, “The goho-wood system has been vigorously promoted, and 
the number of companies registered as goho-wood suppliers has increased. This has 
probably contributed to raising awareness about illegal logging. However, in terms 
of eliminating illegal wood-based products from the domestic market, the system is 
less than adequate, especially compared with the legally binding regulations of other 
consumer countries.”

On the global market, most of the illegal wood-based products are sourced from China, 
Indonesia, and Malaysia. A major consumer of woods from dubious sources is India, 
home to the world’s second largest population and, based on the metrics of the World 
Economic Forum, the world’s seventh largest economy. 

Sarawak suffers
Meanwhile, the people in Sarawak are suffering. According to activist Hana Heineken 
of the San Francisco-based Rainforest Action Network, the local courts are clogged 
with multiple lawsuits brought by the native Penan people against logging companies 
and the Sarawak government, which for years has been accused of corruption and cro-
nyism.

In one such suit, filed in the High Court of Bintulu against Shin Yang and Sarawak, the 
plaintiff, Matu Tugang, representing his tribe, sheds light on the key issue: The logged 
landscape is being converted into oil palm plantations. 

“The large-scale oil palm plantations have caused depletion of the forest in our land, 
resulting in the depletion of our food supply,” the lawsuit’s witness statement says. 
“We, as Penans, get our life from the land. We do not have money in the bank. We get 
our food from the land. Sago is our money, fruit is our money, wild game is our money, 
fish is our money. Today, rice and tapioca are our money too. But now the wild boars 
are gone, the fishes are gone, the fruit trees are gone. It is hard even to plant rice or ubi 
kayu. That is why we are asking for justice. The Seping and Jaik are so important to 
us — they provide everything we need to live. But now it is all gone because of these 
oil palm plantations. This is why we are asking for justice.”

The case, originally filed in 2009, is unresolved, Heineken said.

Of course, wood sourced from conflicted areas is not just an issue haunting Japan. In 
the United States, the Department of Justice in Feb. 2016 announced a $13 million fine 
for Virginia-based Lumber Liquidators. The company was found guilty of importing 
hardwood flooring made from Mongolian oak. The wood was sourced in eastern Rus-
sia, home of the endangered Siberian tiger and Amur leopards. 
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A Forest of Corruption

Risky Imports

• Bribery is reported as the most common 
form of corruption in forestry.

• Between 2009-2014, a 13-country survey 
identified an average of 250 cases of 
corruption per year, per country.

• $29B: annual cost of forestry corruption
• 60M indigenous people are almost 

wholly dependent on forests
• Illegal logging accounts for 50 to 90 percent 

of forestry activities in tropical countries
• Inconsistent or ambiguous forest laws
• Lack of transparency
• Approximately .75 percent of forest 

land globally is public, increasing 
chances of governmental corruption

• Overlapping agencies and agency roles
• Low salaries, poor pay
• High financial gain for corrupt officials
• Tropical forests are remote, 

making monitoring difficult
• Extortion
• Cronyism

SOURCE: Interpol, “Uncovering the Risks of Corruption in the Forestry Sector”

• 12 Percent of total: estimated high-
risk timber imported to Japan*

• 7 percent of total: estimated high-risk 
paper products imported to Japan*

SOURCE: Trade in Illegal Timber, The Response in Japan: 
Chatham House, The Royal Institute of International Affairs

*Figures from 2013

“By knowingly and illegally sourcing timber from vulnerable forests in 
Asia and other parts of the world, Lumber Liquidators made American 
consumers unwittingly complicit in the ongoing destruction of some 
of the world’s last remaining intact forests,” the Department of Justice 
said in its press release.

The issue of illegally sourced wood is so acute that Interpol, the 
world’s largest police department, founded Project LEAF in 2012. By 
establishing the project, Interpol hopes to “counter various aspects of 
forestry crime, including illegal logging and timber trafficking, and 
related crimes, such as corruption.”

Interpol has its work cut out for it. In a Dec. 2016 report titled, “Un-
covering the Risks of Corruption in the Forestry Sector,” Interpol 
chronicled the global impact of illegal logging. According to the 
report, illegal logging accounts for as much as 50 to 90 percent of 
forestry activities in key tropical countries like Sarawak. Every two 
seconds, Interpol reported, an area the size of a football field is clear-
cut by illegal loggers around the globe.

Interpol also said that the problem is entrenched. Government cor-
ruption, cronyism, nepotism, fraud, and bribery all play a role, as do 
village poachers, armed militias, firewood traders, and local elected 
officials. Fueling the trade is the astronomical dollars. The Interpol 
report cited a global forestry sector worth $606 billion a year, with a 
global cost of corruption of about $29 billion.  And graft takes place 
across the life cycle of the timber supply chain — permitting, harvest-
ing, transport, processing, export, and sale — with the harvest being 
the leading source of corruption, and forestry officials the leading 
culprits.

In the middle of this titanic industry sits Shin Yang, the leader in Ma-
laysian plywood. The company operates tree plantations and sawmills 
in Sarawak, where it’s headquartered, and touts Japan as its largest im-
porter, followed by China, Korea, the U.S., and Australia. Shin Yang is 
part of what’s known as “The Big Six” Malaysia logging companies, a 
group that includes Rimbunan Hijau, Samling Global Ltd, WTK Hold-
ings Bhd, KTS Forest Plantations Sdn Bhd, and Ta Ann Holdings Bhd, 
which collectively control a reported 3.7 million hectares — more than 
14,000 square miles — in timber concessions, according to Asia-based 
The Star.

Shin Yang recently announced a reduction in plywood imports to Ja-
pan, citing a reduced supply of timber. And according to a report by 
NIKKEI Asian Review, the Sarawak government is strengthening law 
enforcement against illegal logging and is tightening regulations. On 
top of that, the timber premium assessed by Sarawak — a tax used to 
fund infrastructure projects — has increased, meaning higher prices 
for construction in Tokyo as it prepares for the Olympics. 

Citing recent trade statistics, the NIKKEI Asian Review illuminated 
the sheer scale of the plywood trade between Shin Yang and its Japa-
nese buyers. In 2016, Japan imported 1.07 million cubic meters of 
Malaysian plywood — 40 percent of all plywood imports — and of 
the Malaysian amount, Shin Yang products accounted for about half 
that volume.
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Civil + Structural Engineer reached out to Shin Yang for comment, but 
the company did not respond.

Tokyo 2020 developed the Sustainable Sourcing Code for Timber in 
June 2016 and, according to the IOC, developed the plan with input 
from human and environmental rights groups, as well as those from 
the world of Corporate Social Responsibility. The code, among other 
things, stipulates that plywood formwork should be reused — it’s typi-
cally thrown away after a couple of applications — and that plywood 
formwork comes from timber sustainably and responsibly harvested.

In the event it’s not, and if there is “adequately concrete evidence” that 
wood is coming from dubious sources, “Tokyo 2020 will conduct an 
investigation into said timber,” according to the Tokyo code.

But one of the chief regulations in the Tokyo code — compliance with 
PEFC, the world’s largest forest certification system — has a loophole 
that logging companies are all too willing to use, activists say. Ac-
cording to PEFC spokesman Thorsten Arndt, for products to carry the 
PEFC label they must contain a minimum of 70 percent certified mate-
rial, with the remaining 30 percent from “controlled sources.” 

Arndt, in an email interview from Geneva, Switzerland, said he knows 
of no current complaints filed against companies for non-compliance 
with certification requirements in Sarawak. In further explaining the 
PEFC’s role in the timber industry, Arndt said the PEFC Chain of Cus-
tody certificate is a key. 

“[It] outlines requirements for tracking certified material from the for-
est to the final product to ensure that the wood contained in the product 
or product line originates from certified forests,” Arndt said.

However, citing the 70-percent threshold for PEFC labeling, activists 
say there’s a big loophole in the system, with the true origins of the 

remaining 30 percent of PEFC timber left to the unknown. Moreover, 
the Malaysia Timber Certification Council has weak standards, activ-
ists say, further aggravating the problem.

A key passage in the Olympic sourcing code references “timber that is 
harvested through logging activity that is considerate toward the rights 
of indigenous people and other local residents.”

And that’s where the big rub is. The rights groups have provided photo 
evidence of what they say is illegal Shin Yang material on the stadium 
site — plywood formwork made from wood sourced in a disputed area 
of Sarawak, specifically land contracted under License LPF/0018. But 
that photo, taken from a distance, does not hold up, according to the 
Japan Sport Council. In response to a Civil + Structural Engineer re-
quest for comment, the council outright denied the photo’s credibility.

“The press release from the NGO group dated April 20th shows a 
sample photo of the Shin Yang’s plywood sign next to a photo of our 
construction site,” the council said. “But the sample photo itself has no 
relation to the site.”

Who is right and who is wrong? Officially, the answer might never be 
known. But for activist Heineken, the issue of illegal wood flowing 
into Japan has been there long before the new stadium and, unfortu-
nately, will probably be there after the Olympics is over.

“Frankly, this has been pointed out for years,” Heineken said. “The 
reason we’re focusing on the Olympics is to raise greater awareness of 
how tropical wood is being used in Japan … Our goal is to help Japan 
change its practices before it’s too late.”

RICHARD MASSEY is director of newsletters and special publications at 
Zweig Group and editor of The Zweig Letter. He can be reached at                
rmassey@zwieiggroup.com.  

JAPAN

SARAWAK
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KTLA Channel 5 recently relocated to Stage 6 at Sunset Bronson Studios 
in Hollywood, Calif. Sunset Bronson Studios is listed as a Los Angeles 
Historic-Cultural Landmark. KTLA had broadcasted from Stages 7/8 
since 1958 when the studio lot was called Warner Bros. Studios. 

To house the news channel, Stage 6 went through a major upgrade 
designed by Bastien and Associates and Structural Focus. This $12 
million tenant improvement project included renovation of Stage 6 and 
a portion of Building 16. The 75-year-old buildings presented many 
unique challenges for the design team. KTLA’s new 15,000-square-
foot facility includes the station’s main news set, a secondary area for 
production, news center, control room, support facilities, and corporate 
offices.

Stage 6 is a 42-foot-tall, one-story wood building originally construct-
ed in 1928. This building is a steel-frame structure approximately three 
stories in height and rectangular in plan with a flattened gambrel roof. 
Exterior walls are clad in stucco. The gravity system of the building 
consists of wood joists spanning to steel trusses. The steel trusses are 
supported by steel columns. The ground floor of the building is sup-
ported on interior wood posts and beams and cripple stud walls at the 
perimeter. The lateral system of the building consists of a wood roof 
diaphragm spanning to exterior wood walls. Original steel X-braces 
between steel columns provide resistance of lateral loads in the north-

south direction. On the north and south elevations, there is a wood-
framed lean-to structure of one bay in width. 

The structural scope for the improvements of Stage 6 included two new 
“box-in-box” studios, a voluntary seismic upgrade, and removal of an 
existing mezzanine at the south end of the building.

The biggest project challenge was construction of two new box-in-
box live broadcast studios within the existing building. These provide 
acoustical separation from other spaces within the building and from 
the exterior. Working closely with the City of Los Angeles, the team 
developed complex yet efficient and innovative solutions to minimize 
demolition of the floor and extensive foundation excavations during 
construction of the new studios. 

The original design concept introduced new reinforced concrete stem 
walls with strip footings under the raised ground floor below the new 
studio bearing/shear walls. This scheme resulted in several high-cost 
construction items, including removal of existing raised floor framing 
below all the perimeter walls of the new studios, deep soil excavation 
due to the depth of native soil at the site, and undermining adjacent 
existing pier footings. 

To limit the impact on the existing structure and to lower the construc-
tion cost, the studios were designed and constructed using cold-formed 
steel ceiling and shear wall framing, supported by steel beams and 
columns. The wall framing, serving as shear walls, was vertically sup-
ported from the ceiling steel beams using continuous light gage steel 
saddle track to avoid adding gravity loads on the existing raised ground 
floor framing. The steel columns were typically located at the corners 
of the studios (ends of the shear walls) and were supported on new 
concrete pile foundations.

The lateral force-resisting system consisted of plywood-sheathed 

Inverted shear walls 
support seismic upgrade

KTLA Channel 5's new box-in-box studios in a historic 
building present structural design challenges.

By Melineh Zomorrodian, S.E., and David W. Cocke, S.E., F.SEI, F.ASCE

KTLA’s new 15,000-square-foot facility in a 75-year-old landmark building includes the 
station’s main news set, a secondary area for production, news center, 
control room, support facilities, and corporate offices.

At each column/pile location, a smaller steel HSS tube (connector tube) with headed 
studs welded on all four faces was cast at the top of the pile 

and extended 12 inches above the top of the pile.

structures + buiLdings
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diaphragm spanning between the plywood-sheathed “inverted” shear 
walls on four sides of each studio. The inverted shear walls were de-
signed with steel collector beams at the top, transferring the diaphragm 
shear loads to the inverted plywood-sheathed shear wall. The overturn-
ing forces were resisted by the steel columns located strategically at the 
ends of the inverted shear walls. At the base of the inverted shear wall, 
the shear load was transferred from the wall panels to the slip track at 
the base of the wall. The shear load was then transferred from the slip 
track to a continuous steel collector plate that connected to the top of 
the pile foundations at each end of the shear wall.

The shear capacity of normal cast-in-place anchor bolts at the top of 
the piles would have been insufficient due to the minimal edge distance 
and constructability considerations. Also, in view of the limitations on 
removal of the existing floor framing, the design team was required 
to come up with another innovative solution for connection of the in-
verted shear wall end columns to the top of the pile foundations. 

At each column/pile location, a smaller steel HSS tube (connector 
tube) with headed studs welded on all four faces was cast at the top of 
the pile and extended 12 inches above the top of the pile. The larger 
steel column with a steel baseplate, that had a hole slightly larger than 
the connector tube cut in the center of it, slid over the connector tube. 

The cavity in between the column and the connector tube was filled 
with a fluid non-shrink grout and two through bolts were installed to 

connect the steel column to the connector tube. The through bolts trans-
ferred the vertical loads from the steel column to the connector tube. 
The collector shear plates were welded to the steel column base plate 
and the shear load was transferred by the direct bearing of the base 
plate against the concrete to the connector tube and the pile foundation.   

As a historic site, the 2010 California Historical Building Code 
(CHBC) was used as the basis for the design of the voluntary seismic 
strengthening in Stage 6. The voluntary seismic upgrade introduced 
new shear walls at the north and south ends of the building. The new 
shear walls were positioned on the same line as the high roof-to-low 
roof transition at both ends of the building to allow direct force transfer 
from each roof level to the new main building shear wall. 

At the south end, new plywood sheathing was installed over the ex-
isting wood-framed wall, and at the north end, a new wood-framed 
shear wall was constructed. Similar to the foundation system at the new 
studios, new pile foundations were added at the ends of each wall and 
were tied together with a concrete pile cap at the raised floor elevation. 
For the connection of wall end posts to the pile cap at the south end 
of the building, the existing wood posts were steel jacketed; threaded 
rods were bolted through the steel-jacketed wood post and extended on 
either side of it and were cast in the concrete pile cap. The shear at the 
base of the walls was transferred to collector steel angles installed on 
both sides of the walls. The steel collector angles were anchored into 
the pile cap at each end of the wall and served as tie beams between the 
concrete piles as well.

The renovation of Stage 6 also included removal of the existing mez-
zanine at the south end of the building. The existing wood columns 
that supported the roof structure were cut off at the mezzanine level 
in a previous renovation, therefore, they needed to be extended and 
strengthened for both continuity and ability to support the same 
load with a longer unbraced length. The columns were extended us-
ing similar-sized wood posts and were strengthened by the addition 
of continuous full-height steel channel members on both sides of the 
extended wood columns. The new wood columns landed on and were 
tied to the original column foundations.

KTLA, one of the largest independent television stations in Los Ange-
les, has called Sunset Bronson Studios home for more than 50 years. 
The newly renovated broadcasting facility and office space ensure that 
this successful partnership will continue. The renovation of Stage 6 
not only provides a high-performance state-of-the-art facility, but also 
protects the important history of this Los Angeles landmark.

DAVID W. COCKE, S.E., F.SEI, F.ASCE, is the founder and president of Structural 
Focus. He is an alternate member of the California Historical Building Safety 
Board and sits on the LA Earthquake Technical Task Force; he is also the 
current vice president of the Earthquake Engineering Research Institute and is 
the president-elect of the Structural Engineering Institute of ASCE.

MELINEH ZOMORRODIAN, S.E., is a project engineer at Structural Focus          
(www.structuralfocus.com). She has worked on seismic upgrades and tenant 
improvements including the Wilshire Boulevard Temple, Red Bull North 
American Headquarters, and KTLA Channel 5.

The inverted shear walls were designed with steel collector beams at the top, 
transferring the diaphragm shear loads to the inverted plywood-sheathed shear wall. 
The overturning forces were resisted by the steel columns located strategically at the 
ends of the inverted shear walls.

For the connection of wall end posts to the pile cap at the south end of the building, 
the existing wood posts were steel jacketed; threaded rods were bolted through 
the steel-jacketed wood post and extended on either side of it and were cast in the 
concrete pile cap.
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Thornton Tomasetti provided both structural engineering and façade 
engineering services for the new 415,000-square-foot Global Hub — 
the new home of the Kellogg School of Management at Northwestern 
University in Evanston, Ill. The Global Hub consists of four, six-story 
concrete “lofts” positioned around two vertically stacked central atri-
ums. The ground floor features a three-story atrium known as the Col-
laboration Plaza. This space is surrounded by a network of pedestrian 
bridges, cantilevered balconies, and monumental stairways, and is 
accented by a “floating” collaboration room at the top of the space. 

Directly above the Collaboration Plaza is another two-story atrium 
known as the Faculty Summit, which also has interconnecting monu-
mental stairs and flanking seminar rooms. Additional features of the 
Global Hub include large, column-free flexible classrooms, the two-
story White Auditorium, light courts at each loft, extensive exterior 
cantilevered terraces and canopies, and a fitness center. A structural 
steel penthouse sits atop each loft, contains mechanical and HVAC 
equipment, and forms the roof of the Faculty Summit.

Amid numerous structural challenges, the dissimilar column grids of 
the lower-floor classrooms and upper-floor offices presented the op-
portunity for a unique structural solution. A hidden network of post-
tensioned concrete beams was developed to support the 169 transfer 
columns needed to realize the dramatic setbacks and overhangs 
prominent throughout the building. Thornton Tomasetti addressed this 
and other design challenges without sacrificing budget or architectural 
intent.

The five sets of monumental stairs required sophisticated analysis 
and structural steel solutions. The Collaboration Plaza’s Communica-

tion Stair is a curved single span of 55 feet. Two additional sets of 
curved stairs stretch 35 feet each at the Faculty Summit and two sets 
of 34-foot-wide Spanish Steps serve as gathering spaces in the Col-
laboration Plaza. Creative and technical solutions assured openness 
while adhering to structural considerations of stability and acceptable 
vibration limits.

The complex nature of the building’s geometry necessitated special 
attention to structural performance for occupant comfort. The main 
design considerations for the meeting and study rooms, which are situ-
ated between concrete lofts, included minimizing vibration and creat-
ing spaces that foster deep and collaborative work. The architectural 
vision was achieved by the fusion of concrete and steel framing solu-
tions — a marriage requiring careful planning of connection details 
and material compatibility. 

For example, the architect’s concept of a floating meeting space was 
realized by suspended steel framing enclosed by full-height glazing. 
In collaboration with Thornton Tomasetti’s façade engineering prac-
tice, the thoughtful analysis of the base structure and back-up steel 
considered both the long-term deflection of cantilevered concrete floor 
systems and the differential deflections at multistory wall systems.

To create the signature lofts and harbors, the façade engineering team 
worked with the client to identify various strategies for curved enclo-
sures. Ultimately, the design team opted for a segmented, bespoke unit-
ized curtainwall on the main body of the building. This system includes 
a glass fin of variable depth, which further accentuates the building’s 
form. The system was designed for a wide variety of loading scenarios 
due to the variable building radii and fin depth. To enhance occupant 
comfort and reduce burden on the MEP system, triple-glazed insulated 
glass units and thermally broken mullions combat the extreme winter 
lakeside temperatures.

The auditorium space in the southeast loft, along with some of the har-
bor façades, called for tall-span systems. The façade team selected a 
minimal structural steel-supported curtainwall that is both elegant and 
maintains the high weather performance of traditional curtainwalls.

Concrete and steel fusion
Thornton Tomasetti’s structural and façade practices collaborate 

on design of Northwestern University’s Global Hub.

Thornton Tomasetti used BIM to coordinate and document the design. This rendering (top or left) from the model shows the main entrance 
looking east. Thornton Tomasetti’s Façade Engineering team used a building envelope system comprising a segmented, bespoke unitized 

curtain wall (bottom or right). A glass fin of variable depth was used to further accentuate the building’s form. Images: Thornton Tomasetti

structures + buiLdings
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Thornton Tomasetti’s façade and structural practices collaborated to 
identify slender HSS sections that met the structural and aesthetic re-
quirements.

Other façade systems of note include the metal panel rain-screen 
system cladding the canopies and the structural glass entry vestibule, 
where curved glass panels are the self-supporting enclosure wall.

The design team featured 20 specialty design consultants. This collab-
orative team innovatively delivered on the project’s aspirational vision, 
which complements Kellogg’s long-term goals of remaining one of the 
world’s top graduate business schools. Thornton Tomasetti worked 
with specialty consultants to implement sustainable design elements, 

such as in-slab radiant tubing for passive climate control and raised 
access flooring.

The building’s exterior features dynamic canopies that accentuate the 
curves of the structure, specifically at the roof and entryways. Wind 
tunnel testing generated load data that accurately captured the effects 
of lakeside winds and irregular geometry on the canopies and wall sys-
tems. Thornton Tomasetti worked with the client to develop a canopy 
form that supported the client’s architectural vision while maintaining 
structural efficiency.

The east “harbor” between the northeast and southeast lofts has cantilevered 
canopies above the first floor and at the roof. The two-story-tall feature curtain wall 
from the first to third floors at this harbor is braced laterally by an interior bridge that 
connects the second floors of the two lofts. Photo: Thornton Tomasetti

One of the architectural features of the building is a “floating” collaboration room, 
which is suspended from the underside of the fourth-floor framing between the 

northwest and northeast lofts. The room is stabilized against sway in the north and 
south directions by diagonal bracing concealed in the sidewalls of the box, while 

inverted moment frames are used for stability in the east and west directions. Photo: 
Thornton Tomasetti 

Information provided by Thornton Tomasetti (www.thorntontomasetti.com).   
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Full scale 
testing

proves our 
seismic covers 

will perform 
in the real world

Since no two projects are alike, virtually every seismic expansion joint cover 

is unique. CS has over 40 years experience in every seismic hot bed across 

the globe. We also have the industry’s only full scale, in-house test facility so 

you can see your cover perform in real world conditions—before it’s been 

installed. How’s that for peace-of-mind? For a catalog and free consultation, 

call Construction Specialties at 1-888-621-3344 or visit www.c-sgroup.com.
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Cities and operators of water treatment plants (WTPs) are constantly 
looking for ways to provide safe, reliable, high-quality drinking water 
in sufficient amounts for existing and new customers at a relatively 
low cost. While the overall cost of WTPs are dependent on the site, 
separating and disposing of residuals along with the consumption of 
chemicals to make potable water carries a hefty price tag, and these are 
two of the primary drivers of the cost of operation. 

In fact, the transportation of residuals offsite can be one of the most 
expensive aspects of a WTP’s operation. WTPs have three primary 

ways to dispose of the residuals by using a conventional landfill, land 
application, or a monofill, each varying greatly in cost of disposal, 
methods of operation, and public perception. 

Conventional residual dewatering technologies include thickening fol-
lowed by dewatering methods using centrifuges or belt presses. The 
cake must then be disposed. Many utilities choose to dispose of cake at 
a landfill. While thickening and dewatering operations have high man-
power requirements, the loading, transport, and offloading of residuals 
adds further complexity. 

In some larger plants, dewatering requires 24/7 operations, yet most 
landfills operate within a 40-hour schedule, leaving WTPs at the mercy 
of a landfill’s hours of operation, having to haul and dispose 24 hours 
of cake production in an eight-hour shift. Because landfills accept all 
human waste, they require tighter regulatory controls — reflected in 
their tipping fees. Landfills are not popular in the public eye, whereas 

sludge SIMPLIFIED
A case for the low-cost, low-tech water TREATMENT sludge monofill.

By Keith O’Connor, P.E. 

The Gulf Coast Water Authority monofill is an exclusive landfill for residuals from this 
water treatment plant only that will receive dewatered sludge from 

the lagoons on an annual basis. Photo: courtesy of AECOM
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other options available are less visible to the public and reduce objec-
tions.  

Land application is another sludge disposal option that requires the 
WTP to have a lot of available land to dump and spread out the sludge. 
The sludge is spread on the ground and a front-end loader or similar 
equipment is used to turn over the soil to help evaporate the water 
before consolidating and packing it. However, regulatory agencies 
limit the amount of sludge that can be dumped per square foot of a 
land application site, making this option difficult for cities with less 
available land. To mitigate regulatory agency concerns for ground-
water contamination by free water released from the land application, 
normally a periodic groundwater testing and reporting requirement is 
added.

The Gulf Coast Water Authority (GCWA) sought to overcome these 
challenges by seeking an alternative solution to land application and 
landfill sludge disposal. The GCWA currently operates a 50 million-
gallon-per-day (mgd) conventional WTP, where the sludge from a 
thickener is liquid applied to 150 acres at a land application site. 

While this option required minimum capital costs initially, it was man-
power intensive and presented safety concerns to the operators. The 
large acreage and wet sludge presented challenges for routine main-
tenance, which caused rapid overgrowth of vegetation and turned the 
site into a haven for mosquitoes, 
rodents, and snakes that person-
nel had to navigate around.

Tasked with alleviating the 
GCWA’s concerns, AECOM 
proposed to design lagoons and a 
monofill to meet its objective of 
utilizing a process that required 
low capital, life-cycle, transpor-
tation, and operational costs.

Performance of a sludge lagoon 
requires sufficient detention time 
to allow particles to settle, clari-
fying the effluent. Once the basin 
volume is partially filled with 
settled residuals, the flow to that 
lagoon is stopped, allowing the 
captured residuals to naturally 
dewater. The design is simple 
and conventional, but can be designed robust to accommodate future 
changes in water quality and increased residuals volume. 

The separation process between solids and liquids eliminates the need 
for mechanical equipment such as belt filter presses and centrifuges, 
although it takes much more land space. There is no mechanical main-
tenance until the lagoon is filled, reducing maintenance activities and 
operator exposure to rotating equipment. Once the sludge has been 
dewatered, it is excavated and transported (onsite) from the lagoons to 
the monofill site. This lagoon-cleaning process only takes place once a 

year and eliminates the need to haul sludge to an offsite landfill weekly, 
lowering operational and transportation costs.

The GCWA monofill will be an exclusive landfill for residuals from this 
WTP only that will receive dewatered sludge from the lagoons on an 
annual basis. The monofill will be developed in four cells to improve 
access to the site and facilitate drainage and phase capital investment 
over the next 50 years as needed. A monofill is designed to offer a high 
degree of self-reliance, and it prevents leachate of metals belowground. 
With proper design, a monofill can have a smaller footprint and lower 
visibility than other methods of disposal. By transporting only onsite, 
roadway damage and transport risk are reduced for the utility.
 
A monofill’s success depends on how well it is designed and built. 
Basic considerations include:
• geotechnical investigations and recommendations for soil modifications 

for reducing permeability;
• design alternatives to soil modification such as the use of synthetic liner 

or natural soil;
• analysis of soil excavated to determine slope layback limitations and 

consideration of vegetative soil stabilizing techniques; and
• operational plan addressing residuals application methods, traffic pat-

terns, maximum lift height, and adequate drying periods before further 
application.

 
Additionally, a monofill’s suc-
cess is dependent on a good un-
derstanding of the unique mono-
fill permitting process to prevent 
schedule delays for construction. 
The overall process can take as 
long as one year since it involves 
multiple public notices, waiting 
periods, and public hearings, 
in addition to technical review. 
Working closely with regulatory 
bodies through the entire permit-
ting and design process is essen-
tial to achieving final acceptance 
without major change.
 
The GCWA realized the value 
of a monofill and, as a result, 
AECOM was able to minimize 
capital cost for its client while 
maintaining their level of ser-

vice. The GCWA will be able to reliably dispose sludge for 50 years 
in approximately 25 acres of the site (a reduction in the original 150 
acres used to dispose of sludge) while keeping life-cycle costs low. 
And, they’re not the only ones benefitting — this method of disposal 
helps GCWA continue to provide high- quality water to its customers 
at competitive rates, with the ability to plan for additional production 
capacity to support future growth of the region.

KEITH O’CONNOR, P.E., is senior project manager with AECOM (www.aecom.com). 
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The $8 billion rebuilding of New York City’s LaGuardia Airport is 
more than just a major renovation. It’s really the creation of a state-
of-art facility that includes new terminals, roads, parking lots, garages, 
plus retail shops and restaurants. Along with the aboveground work, an 
underground stormwater drainage system is being constructed using 
about 10 miles of two types of thermoplastic pipe during Phase I of 
the project. Scheduled to be completed in 2022, the $4 billion Phase 
I focuses mainly on Terminal B, the 1.3 million-square-foot central 
terminal with 35 gates. The Delta Airlines terminal will be rebuilt in 
Phase II.

Taking the nearly 80-year-old airport from third-world status, as de-
scribed by former Vice President Joseph Biden, to a premium destina-
tion that could qualify for LEED Gold Certification is not an easy feat, 
especially since the airport will remain in operation during construc-
tion.  

After a competitive RFP, the Port Authority of New York and New 
Jersey selected LaGuardia Gateway Partners, a consortium of firms 
with extensive experience in terminal operations, construction, design, 
and finances, to redevelop the airport. This group contracted Skanska 

Walsh, the design-build joint venture responsible for construction, 
including the underground infrastructure, to manage the construction 
operations on an expedited basis with operations at the airport continu-
ing uninterrupted during the course of the project.  

Skanska Walsh elected to use three types of pipe for the airport’s new 
stormwater drainage system for both the landside and airside. The main 
trunk line that encompasses both areas is 72-inch-diameter reinforced 
concrete pipe (RCP). For the laterals, two types of thermoplastic pipe 
are being used. For the airside — taxiways and de-icing pads — more 
than 23,000 feet of ADS HP Storm pipe, and on the landside — access 
roads, parking lots, and pedestrian areas — nearly 25,000 feet of ADS 
N-12 corrugated high-density polyethylene (HDPE) pipe ranging in 
diameter from 12 to 60 inches.

Founded in 1966, Advanced Drainage Systems, Inc. (ADS) is a global 
manufacturer of water management solutions with 61 manufacturing 
plants and 34 distribution centers. Pipe for the LaGuardia project 
comes from the company’s plants in Ludlow, Mass., and Muncy, Pa.
 
The Federal Aviation Administration (FAA) has approved polypropyl-
ene (PP) pipe for subsurface water collection and disposal at civilian 
airports, and HDPE pipe for under pavement use in all airport areas, 
including de-icing pads, runways, and taxiways. 

Importance of drainage first
The lighter weight and long lengths of both types of pipe from ADS 
enabled crews to install it faster. It was estimated that the installation 

Redeveloped drainage
First class upgrades to New York City’s LaGuardia Airport include an 

underground stormwater system.

WATER + STORMWATER

More than 50,000 feet of thermoplastic stormwater drainage pipe is being used to 
construct the new system at LaGuardia Airport in New York City.
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of the company’s thermoplastic pipe would take one-half the time that 
would be needed for RCP. On a project such as this, drainage leads 
the way because everything is built on top of the underground system. 
Completing it as quickly as possible would enable the rest of the proj-
ect to be started faster, helping to ease scheduling constraints. 
 
The ADS pipe comes in 20-foot lengths, which reduces the number 
of joints in a typical 200-foot run to nine versus 24 for 8-foot RCP 
sections, which can weigh as much as 9,672 pounds each in a 60-inch 
diameter. The longer length and lower weight of the thermoplastic pipe 
mean installation is easier and faster with an established RSMeans 
installation rate of 200 feet a day.  

Under the airside
According to Adam Thompson, field engineer at LaGuardia for the 
Skanska Walsh joint venture, “Our team is responsible for the airside, 
which is where there is any plane or activities in and around a plane 
such as the taxiways and de-icing pads. We wanted to have an alterna-
tive to concrete drainage pipe because it is very expensive, very cum-

bersome, and very heavy, and comes in only 8-foot sections. So, we 
were doing research and found the ADS product with Metrofab, one 
of our suppliers.

“We discovered that not only does ADS HP Storm pipe come in 20-foot 
sections, but it’s lighter, less expensive, and easier to lay in,” he said. 
“A 200-foot run can save you two days of construction time, which 
could be about $10,000 per pipe run. Depending on the size, you’re 
looking at $50 a foot for drainage pipe installation, and we're putting in 
miles of pipe. And since the ADS pipe is aircraft rated, we were able to 
use it and got it approved by the Port Authority. We’re using any size 
from 15 inches up to 60 inches.”

A high-performance PP pipe for gravity-flow storm drainage applica-
tions, HP Storm pipe provides stiffness and premium joint performance. 
The ADS design couples advanced polypropylene resin technology 
with a proven, dual-wall profile design for superior performance and 
durability. The pipe is corrosion resistant and is unaffected by salts, 
chemicals, and hot soils. Burial cover can range from 1 foot to 39 feet.

The pipe meets or exceeds ASTM F2881 and AASHTO M330. From 
a federal perspective, PP pipe is approved by the Army Corps of En-
gineers for storm drainage applications under Section 33 40 00 (Uni-
fied Facilities Guide Specifications). The Federal Aviation Authority 
(FAA) permits PP pipe under airfield pavements per Item D-701, Pipe 
for Storm Drains and Culverts in AC 150/5370-10G (Standards for 
Specifying Construction of Airports).  

The pipe is installed in trenches from 5 to 8 feet deep. Self-compacting 
#67 stone is used for a 12-inch bed below, around, and above the pipe. 
Geotextile surrounds the pipe to separate the stone and fill material 
from the native soil.

“With this pipe, it comes with watertight gaskets and to connect to the 
manholes we didn’t need any special gaskets, we just brick and mortar 
all around the manhole,” Thompson said. “We just set the pipe, put in 
the mortar, and we’re good to go.”

Under the landside
Apart from the airplane area of the construction is the landside that in-
cludes parking lots and access roads. The pipe used to take stormwater 
drainage from this area is 72-inch-diameter RCP for the main trunk 
line, same as for the airside, and ADS N-12 corrugated HDPE pipe 
in sizes from 12 to 60 inches. It provides both strength and optimum 
hydraulic capacity with a Manning’s “n” rating of 0.012. Its structural 
strength will support H-25 live loads and meets ASTM F2648 standard 
specifications.  

Used to construct the network of pipe to take drainage from all road-
ways and areas around the terminal, the pipe meets FAA D701 and 
D705 requirements. Detention systems for collecting and storing de-
icing solutions have also been designed using N-12 WT watertight 
pipe. According to the company, buried even 25 feet underground, the 
detention system is unaffected by the Boeing 747 parked above it, or 
by the glycol solution it holds.

Use of ADS N-12 HDPE and HP Storm pipe allowed for faster installation and 
improved joint performance. This provided the contractor with flexibility in 
coordinating the drainage installation with other portions of the project that have 
less flexible schedules, which reduced installation costs while providing an improved 
drainage system with a life expectancy of more than 75 years.
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“It’s in the Port Authority of New York and New Jersey’s specifica-
tions to use corrugated HDPE pipe,” said Kevin McClafferty, Skanska 
Walsh project engineer for the landside. “We went with that. It’s easier 
than the reinforced concrete pipe with installation. It’s a lot quicker 
to roll that into the hole than the RCP. The pipe is roughly 6 to 8 feet 
down from the top of the crown to grade.

“Typically, we have an engineer do a subgrade inspection to confirm 
the existing soil conditions and to tell us what backfill material to use,” 
McClafferty said. “We have a couple of details on the plan depend-
ing on what we come across during the installation. For the most part, 
ASTM #67 stone is used.”

The lateral runs of the N-12 and HP Storm pipe are connected to 
the main RCP trunk line using precast structures and manholes. Ad-
ditionally, 6-, 8-, as well as 10- and 12-foot Downstream Defender 
vortex separator units are incorporated into both pipelines to remove 
hydrocarbons, total suspended solids (TSS), and associated pollutants, 
such as metals, from stormwater runoff. Because it is a low headloss 
separator, it can be used in flat areas that do not have a great amount of 
hydraulic drop available in the drainage profile.

Any delivery to an airport is closely examined by security, especially 
at New York City’s LaGuardia, where space is also at a premium. By 
utilizing the ADS thermoplastic pipe, the different diameters could 
be nested so more linear feet could be delivered with each truckload. 
Compared with RCP, this enabled cutting the number of deliveries 

nearly 33 percent. An additional benefit is that the pipe, even the 
60-inch-diameter, 20-foot sections, can be easily moved by the crew 
without extreme heavy equipment.

The LaGuardia project is expected to achieve LEED Gold certification 
for sustainable design. According to ADS, its N-12 and HP Storm pipe 
can help a project become certified through the USGBC Leadership in 
Energy and Environmental Design (LEED) program. For a project to 
qualify, it must be registered with USGBC and designed in accordance 
with green building techniques as prescribed by the LEED rating sys-
tem. Due to the innovative design and high strength-to-weight ratio, 
ADS pipe produces a much smaller impact on the environment than 
traditional pipe materials like reinforced concrete or corrugated metal.  

Carbon footprint is the most widely accepted measure of the environ-
mental impact of activity or production in terms of greenhouse gases 
produced, measured in units of carbon dioxide. Reinforced concrete, 
for example, has a carbon footprint approximately three times that of 
HDPE pipe according to data from a study by the Department of Me-
chanical Engineering at the University of Bath in the United Kingdom. 

LEED certification is recognized nationwide as proof that a building is 
environmentally responsible, profitable, and a healthy place to live and 
work. LEED-certified buildings qualify for tax rebates, zoning allow-
ances, and other incentives in hundreds of cities.

Information provided by Advanced Drainage Systems (www.ads-pipe.com).  
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The frequency and severity of coastal flooding throughout the world 
will increase rapidly and eventually double in frequency during the 
coming decades, even with only moderate amounts of sea level rise, 
according to a new study released in May in Nature Scientific Reports.

This increase in flooding will be greatest and most damaging in tropical 
regions, impairing the economies of coastal cities and the habitability 
of low-lying Pacific island nations. Many of the world’s largest popu-
lated low-lying deltas (such as the Ganges, Indus, Yangtze, Mekong, 
and Irrawaddy Rivers) also fall in or near this affected tropical region.

A report from scientists at the U.S. Geological Survey (USGS), the 
University of Illinois at Chicago, and the University of Hawaii shows 
that with just 10 to 20 cm (4 to 8 inches) of sea level rise expected no 
later than 2050, coastal flooding will more than double. This dramatic 
increase in coastal flooding results from rising sea levels combined 
with storm-driven flooding, including the effects of waves and storm 
surge.

In most coastal regions, the amount of sea level rise occurring over 
years to decades is small, yet even gradual sea level rise can rapidly 
increase the frequency and severity of coastal flooding. Until now, 
global-scale estimates of increased coastal flooding due to sea level 
rise have not considered elevated water levels due to waves, and thus 
have underestimated the potential impact.

The researchers combined sea level projections with wave, tide, and 
storm surge models to estimate increases in coastal flooding around the 
globe. They found that regions with smaller variations in ocean water 
levels due to tides, waves, and storm surge, common in the tropics, will 
experience the largest increases in flooding frequency.

“Although it is commonly understood that sea level rise will increase 
the frequency of coastal flooding, most of that previous scientific work 
has focused on analyzing tide gauges that capture extreme tides and 
storm surge, but not wave-driven water levels. Tide gauge data exist 
only for a limited number of locations around the world. Using models 
rather than individual tide gauges provides a comprehensive picture 
of the widespread vulnerability rather than at sparse points where ob-
served data exist,” said lead author of the study, Sean Vitousek, who 
was a post-doctoral fellow at the USGS when he began this study. 
Vitousek is now a professor in the Department of Civil & Materials 
Engineering at the University of Illinois at Chicago.

“The key findings are that areas with limited water-level variability, 

Sea level rise response
In next decades, frequency of coastal flooding 

could double globally.

WATER + STORMWATER

Wave-driven flooding and overwash on Roi-Namur Atoll, Republic of the Marshall 
Islands. Photo: Peter Swarzenski , U.S. Geological Survey; Public domain
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due to small tidal ranges (for example, the Tropics), and more limited 
ranges in stormwater levels (such as the North American West Coast), 
will experience the largest increases in flooding frequency. In the Trop-
ics, today’s 50-year water level event will occur every five years with 
just 10 cm of sea level rise,” said USGS geologist and coauthor, Patrick 
Barnard.

Most previous research has started with expected scenarios of sea level 
rise and attempted to find the flooding frequency increase. In this new 
study, the scientists took the opposite approach, finding the amount 
of sea level rise needed to double the frequency of flooding, while 
accounting for the uncertainty and year-to-year variability of storm 
patterns. One of the surprising findings was that it does not take much 
sea level rise to double the frequency of flooding (particularly in the 

Tropics). Using this analysis, Vitousek and his coauthors demonstrate 
that 10 cm or less of sea level rise expected within the next few de-
cades can more than double the frequency of coastal flooding for many 
locations across the globe. The areas with smaller increases in flood 
frequency include areas with very large tidal ranges and those along 
typical tropical storm paths.

“Most of the world’s tropical atoll islands are on average only 1 to 2 
meters above present sea level, and even in the high tropical islands 
such as Hawaii, Guam, American Samoa, U.S. Virgin Islands, Indone-
sia, and others, the majority of the population and critical infrastructure 
is located on a narrow coastal fringe at low elevations (1 to 2 meters 
above present sea level) and thus susceptible to this increased flood 
frequency,” said USGS geologist and coauthor, Curt Storlazzi.

“These important findings will inform our climate adaptation efforts 
at all levels of government in Hawaii and other U.S.-affiliated Pacific 
islands,” said coauthor Chip Fletcher, associate dean and professor at 
the School of Ocean and Earth Science and Technology at the Univer-
sity of Hawaii.

The full report, “Doubling of coastal flooding frequency within decades 
due to sea-level rise,” is published online in Nature Science Reports at 
www.nature.com/articles/s41598-017-01362-7. 

Information provided by the U.S. Geological Survey (www.usgs.gov).  

Figure 1: Water-level components that contribute to coastal flooding. 
Image: Public domain
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Concrete or gabion channels are commonly designed for stormwater 
conveyances with concentrated flows — especially in areas prone to 
heavy rainfall events and flooding. However, hardscape channels 
are being replaced by more natural solutions — such as geocellular 
vegetated channels — that allow stormwater infiltration and create 
more aesthetically-pleasing environments.  

Presto Geosystems’ cellular confinement system — GEOWEB — 
is used for multi-layered channels, built as retaining walls that can 
withstand high flows for short durations and allow vegetation in the 
system’s outer fascia. An important aspect of multi-layered channels is 
that they have a relatively small horizontal footprint and allow for steep 
embankments for additional flood storage.

According to Presto Geosystems, GEOWEB channels perform well 
in soft-soil environments because their relative flexibility allows them 
to tolerate reasonable differential settlement without loss of integrity. 
They also are highly adaptable to landscape contours and curves.

The outer cells typically are filled with topsoil and vegetation but can 
also be designed with concrete or grouted-rock infill for hard-armoring 
to provide greater resistance where heavier flows are expected.

Following are two applications of geocells.

Case 1: Channel erosion and drainage-related flooding
Chronic drainage issues along a Florida roadway were alleviated by 
incorporating naturally vegetated GEOWEB channels to prevent 
erosion, allow for higher stormwater volume, and reduce potential for 
flooding. 

A newly planned channel design consisted of box culverts and open 
areas to allow for more volume to help alleviate the flooding potential. 
The GEOWEB channel system was selected to meet the needs for both 
erosion protection and natural aesthetics.

Four years after installation, the vegetation in the channel is healthy and 
dense — protecting the channel side slopes from erosion that previously 
limited stormwater volume and contributed to flooding, while stabilizing 
the desired natural vegetation. With the drainage project completed, 
flooding problems have been eliminated.

Case 2: Flood impact reduction and streambank repair
A 10-mile watercourse in Indiana was prone to flash flooding that reached 
streets within a business park. The banks of the creek were heavily 
overgrown and difficult to maintain, contributing to flash flooding. An 
analysis of the watershed helped to determine improvements in two 
phases.  

Phase 1 included constructing three offline overflow ponds upstream of 
the business park. Phase 2 included constructing a two-stage channel 
for additional water storage and incorporated GEOWEB vegetated 
channel for bank stabilization and protection to the area prone to flash 
flooding. The GEOWEB solution was selected because it allowed for 
steep (0.5:1) slopes and would allow a small horizontal footprint for 
extra flood capacity. 

Information provided by Presto Geosystems (www.prestogeo.com).   

Natural solutions
Vegetated geocellular channels shore up embankments, 

mitigate flooding concerns.

environment + Sustainability

Chronic drainage issues along a Florida roadway were alleviated by incorporating naturally vegetated GEOWEB channels to prevent erosion (left). Four years 
after installation, vegetation in the channel is healthy and dense (right).

A two-stage channel for additional water storage incorporated GEOWEB vegetated 
channel for bank stabilization and protection to an area prone to flash flooding.

Channel Sponsor: Presto Geosystems | www.prestogeo.com
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The I-4 Ultimate Improvement Project, a roadway reconstruction 
project in Central Florida and one of the most complex and extensive 
infrastructure projects in the United States, received the Envision 
Platinum award from the Institute for Sustainable Infrastructure (ISI). 
The I-4 Ultimate Project was recognized for its environmental, economic, 
and social sustainability efforts along the 21-mile reconstruction project.

The I-4 Ultimate is the first project in Florida to receive recognition 
from ISI’s Envision sustainable infrastructure rating system and stands 
to be one of the largest Envision-verified projects. 

“This P3 project demonstrates that sustainability goals are achievable 
in infrastructure work of this magnitude,” said Loreen Bobo, P.E., I-4 
Ultimate construction program manager for the Florida Department of 
Transportation (FDOT). “We are achieving the primary vision of our 
agency while at the same time enhancing the economic prosperity and 
preserving the quality of our environment and communities. This is a 
project that is bringing 21st century solutions to our transportation and 
infrastructure challenges in Central Florida.”

The Envision Award was formally presented to the I-4 Mobility 
Partners (I-4MP) team at a ceremony on July 20 in Orlando, Fla. The 
I-4 Ultimate Project is a public-private partnership (P3) between FDOT 
and I-4MP. The members of the I-4MP team include:
• Skanska Infrastructure Development (equity member);
• John Laing Investments Limited (equity member);
• SGL Constructors (SGL) Construction Joint Venture — Skanska (lead 

joint venture partner), Granite Construction Company, and the Lane 
Construction Corporation;

• HDR and Jacobs Engineering Group, Inc. (design joint venture); and
• Infrastructure Corporation of America (lead operations and maintenance 

firm).

“This award represents our commitment to achieving the highest 
standards for sustainable infrastructure under the Envision guidelines,” 
said Magnus Eriksson, executive vice president for Skanska USA’s 
infrastructure development operations. “Our goal is to deliver one of 
the country’s most complex roadway projects, while reaching a state-of-
the-art level of sustainable infrastructure performance. This prestigious 
recognition showcases how a public-private partnership project can 
serve as a role model for other infrastructure projects.”  

Created in 2012 through collaboration between ISI and the Zofnass 

Program for Sustainable Infrastructure at Harvard University Graduate 
School of Design, the Envision system rates the impact of sustainable 
infrastructure projects as a whole. The system measures sustainability 
in five categories: Quality of Life, Leadership, Natural World, Resource 
Allocation, and Climate and Risk. These key areas contribute to the 
positive social, economic, and environmental impacts on a community.  

The I-4 Ultimate Project involves reconstruction of 21 miles of 
roadway infrastructure from west of Kirkman Road in Orange County 
through downtown Orlando, extending to the east of State Road 434 
in Seminole County. The project is expected to transform the region 
by better connecting communities, improving the local economy, and 
enhancing livability for residents. 

One of the most important benefits will be the improvement of traffic 
flow by easing congestion with the addition of four new variable-toll 
express lanes and reconstruction of 15 major interchanges, which 
includes widening 13 bridges, replacing 74 bridges, and adding 53 
new bridges, along with a pedestrian overpass on Kirkman Road and a 
signature pedestrian bridge at the Maitland interchange. When complete, 
the project will provide a visually appealing signature corridor with 
bold landscaping, accent lighting, enhanced bridge architecture, and 
other aesthetic features.

“Designing sustainable infrastructure is not achieved by accident. It 
cannot be an afterthought, especially on a project as complex and far-
reaching as I-4 Ultimate,” said Charles O’Reilly, HDR transportation 
group president. “Florida DOT’s commitment to sustainably connected 
communities, improved economies, and enhanced livability has been 
there since the beginning. This Envision Platinum rating is the result.”

Sustainability on a 
large scale

 I-4 Ultimate P3 Improvement Project earns Envision Platinum award.

Project Executive Bill Reed and Area 1 Project Manager JJ. Moegling inspect the first 
project-wide trees planted at the new Grand National Drive overpass. The overpass 
is part of the 21-mile total rebuild of Interstate 4 (I-4) through Central Florida. Grand 

National Drive will connect Orlando’s International Drive tourist district with the 
Universal Studios hotel region and will feature pedestrian access across I-4.
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The I-4 Ultimate Improvement Project earned high scores in the Quality 
of Life, Leadership, and Natural World categories for its ongoing 
programs to minimize environmental impacts, including relocating 
protected wildlife, using efficient machinery, controlling stormwater 
runoff, planting non-invasive vegetation, and recycling 99 percent of 
the concrete and steel removed from roads and bridges. The project 
also facilitates the use of alternative transportation by integrating rail 
projects and improving pedestrian crossings and connections with bike 
trails. 

Key accomplishments include:

Quality of Life — The I-4 Ultimate is designed to add public gathering 
spaces in a way that significantly enhances community livability. The 
goal of I-4 Ultimate is to create a signature corridor that connects 
communities divided by the original I-4 project, improves economies, 
and enhances livability throughout the region, and is designed to reflect 
the best of Central Florida’s local context, history, unique community 
character, and landscaping.

Although primarily a highway project, the I-4 Ultimate encourages 

alternative modes of transportation. The project is designed to 
enhance public transportation facilities and to implement programs to 
encourage the use of public transportation, as well as non-motorized 
transportation. It will also rehabilitate pathways, bikeways, trails, and 
pedestrian bridges, and will integrate well with local transit, such as the 
SunRail commuter rail system and LYNX, Orlando’s local bus service. 
A $750,000 fund is being established to promote alternative modes of 
transportation during construction.

The project team has further demonstrated its commitment to connecting 
communities and providing for safe, non-vehicular traffic by including 
an Alternative Technical Concept (ATC) to build an extra pedestrian 
overpass bridge over Kirkman Road at the major intersection entrance 
to Universal Studios.

Leadership — Sustainability is an important factor to FDOT and is a core 
value of the consortium of partners who are working collaboratively to 
design and deliver this project, including HDR and SGL Constructors, 
as well as Skanska, the lead contractor. A sustainability agenda created 
early in the process provided the foundation on which the project is 
being built to meet FDOT’s sustainability goals. This sustainability 
agenda includes social priorities such as health and safety, community 
involvement, and business ethics; environmental priorities, including 
energy, carbon, materials, water, and local impacts; and economic 
priorities such as project selection criteria, supply chain management, 
and value added to society.

The project management plan developed to guide design, construction, 
financing, maintenance, and operation of the I-4 Ultimate led to effective 
coordination and collaboration between the owner and project team, 
which will help to spur innovation, mitigate risk, enhance teamwork, 
and promote open communications throughout the life of the project.

Natural World — The project team developed a comprehensive 
Contamination Management Plan and Spill Prevention, Control and 
Countermeasure Plan to prevent pollutants from the project from 
contaminating soils, surface water, and groundwater. The project team 
is also remediating areas of contamination within the project’s right-
of-way to prevent future contamination. Four underground storage 
tanks and 145 tons of petroleum-impacted soils and debris have been 
removed from the project site.

The project team is committed to controlling invasive species by 
removing existing invasive species along the project’s right-of-way 
and selecting locally appropriate, non-invasive plants for landscaping 
along the project corridor. The project team is also committed to 
maintaining wetland and surface water functions by enhancing 
hydrologic connections and water quality, improving riparian habitats, 
and maintaining sediment transport.

Learn more about the I-4 Ultimate Improvement Project at                         
http://i4ultimate.com. 

Information provided by the Florida Department of Transportation (www.dot.
state.fl.us), HDR (www.hdrinc.com), Skanska (www.skanska.com), and the 
Institute for Sustainable Infrastructure (www.sustainableinfrastructure.org).   

At the I-4 Ultimate Project, the Skanska-led joint venture team of Skanska, Granite, 
and Lane (SGL) erected the second-longest concrete girder in the State of Florida, a 
208.21-foot, FIB-96 weighing 266,090 pounds. 

I-4 Ultimate Improvement Project representatives receive the Envision Platinum award 
(left to right): Brook Brookshire, I-4 Ultimate project director for SGL Constructors; 
John Lazzara, HDR transportation engineer and sustainability lead; Satya Lory, P.E., 
PMP, I-4 Ultimate deputy design manager for Jacobs Design Group; Larry Low, I-4 
Ultimate design manager for HDR Engineering; Susan Hann of the ISI 
board of directors; Jan Van De Meene, CEO of I-4 Mobility Partners; 
Loreen Bobo P.E., FDOT’s I-4 Ultimate construction program manager; 
Matt Bauman, environmental compliance manager for SGL Constructors; 
and John Krovic, senior vice president of Skanska USA.

www.dot.state.fl.us
www.dot.state.fl.us
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As cities become more crowded and leash laws become more restrictive, 
many dog owners are looking to dog parks for a place to spend quality 
time with their pets. The Newark Street Dog Park in Washington, D.C., 
is one such place. With tennis courts, a dog park, water gardens, and 
pedestrian paths located at 39th and Newark Streets in northwest D.C., 
the dog park spans more than 10,000 square feet in two enclosed areas 
and is a popular meeting place for many of the community’s residents. 

Selected for revitalization by the city’s mayor, the park’s redevelop-
ment had two specific requirements: It was essential that the park 
utilize sustainable features and comply with the Americans with Dis-
abilities Act (ADA) so that all residents would be able to enjoy the 
park equally. 

The choice of surface material is often one of the biggest challenges 
in constructing a dog park. Among other things, communities must 
consider the comfort of the various sizes of dogs that will be using the 
dog park, and different-sized stones feel differently on different-sized 
paws — small stones can be painful for large dogs because pebbles 
get caught in their paws, and large stones can make maintaining bal-
ance difficult for small dogs. Either gravel or crushed stone can serve 
as a stable, free-draining foundation layer for a dog park’s surfacing 
materials, and adequate drainage is particularly important around dog 

watering stations to prevent muddy areas from forming and vegetation 
from growing. 

With the two key requirements of sustainability and disability access 
in mind, city engineers selected EZ Roll gravel pavers as the surface 
for the dog park, ramps, and pedestrian pathways. The NDS paver 
system features hexagonal cells that connect together to form a flex-
ible grid system capable of handling significant structural loads, with 
a look similar to a simple gravel parking lot. The grid system helps 
keep gravel pieces in place over time, preventing ruts and worn spots. 
Each 24-inch by 24-inch panel contains 72, 2.25-inch nested hexago-
nal cells. A continuous piece of geotextile fabric provides the pavers’ 
strength to hold the gravel fill in place yet allows it to be porous to 
allow for filtration of stormwater runoff and reduce erosion.

NDS’s EZ Roll gravel pavers were selected for their aesthetically 
pleasing and natural appearance as well as their 100 percent recycled 
content. The high-density polyethylene (HDPE) plastic pavers are rug-
ged, flexible, and suitable for outside exposure and longevity. They 
are a sustainable alternative to traditional concrete or asphalt and can 
be used in a number of categories that contribute points toward LEED 
certification. Less expensive to maintain over time than traditional 
hardscaping, EZ Roll pavers meet ADA requirements for accessibility 
of surface systems under and around park equipment.

The system also greatly reduces installation time. It is manufactured 
in pre-assembled rolls for easily placing and clipping together with a 
lateral snap-lock system that allows rolls to be connected without any 
special tools. Connections between rows of EZ Roll are secure due 
to unique side-to-side and end-to-end clips that minimize the paver 

Stone and plastic pavers
D.C. dog park surfaces and walkways meet 

sustainability and ADA requirements.

Figure 1: Newark Street Dog Park conceptual design. Image: D.C. Department of Parks and Recreation
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mat movement and separation due to lateral and horizontal pressure. 
These sturdy locking clips prevent paver displacement or mat failure 
that could result from traffic load movement or changing ground condi-
tions. NDS recommends using clean gravel that is uniform in size, with 
3/16-inch and 3/8-inch angular stones working best.

In addition to dog parks, NDS also recommends EZ Roll gravel pav-
ers for golf cart paths, service roads, jogging tracks, bike paths, truck 
and cart wash-down areas, RV and boat access and parking, residential 
driveways, parking lots, overflow parking lots, roadway shoulders, fire 
lanes, emergency vehicle access roads, truck maintenance and equip-
ment yards, and construction entrance soil stabilization.

Once the decision was made to move forward with an EZ Roll system, 
the existing impervious asphalt was ripped up and replaced with the 

permeable pavers, which allows the ground to drain quickly and pro-
vides traction for pets and pedestrians in the event of rain. Additional 
green enhancements made to the park included solar flood lights and a 
rain garden with native plants and bioretentive drain pipe. 

Download a technical specifications guide for EZ Roll gravel pavers 
at https://www.ndspro.com/PDFs/Tech-Spec-Guides/EZ-Roll-Gravel-
Pavers.pdf.  

Information provided by NDS (https://www.ndspro.com). 

Each 24-inch by 24-inch panel contains 72, 2.25-inch nested hexagonal cells.

NDS recommends using clean gravel that is uniform in size, with 3/16-inch 
and 3/8-inch angular stones working best.

https://www.ndspro.com/PDFs/Tech-Spec-Guides/EZ-Roll-Gravel-Pavers.pdf
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The needs of our rapidly growing population exert ever-increasing 
demands that global infrastructure must continuously strive to meet. 
According to a recent report from McKinsey Global Management 
Consulting, to keep pace with projected growth, the world must invest 
a total of $3.3 trillion annually through 2030. Much of this sum will 
be “repeat” investments to rehabilitate existing infrastructure that has 
deteriorated and approaches the end of it’s serviceability.   

But growth and investment alone won’t get us where we need to be. To-
day, sustainability is a major factor when it comes to construction and 
one that we cannot ignore as we move forward. Sustainability rests on 
a “three-pillar base of environment, economy, and society.” Reducing 
CO2 emissions and offsetting carbon is crucial, but sustainable infra-
structure must also focus on building to last in a cost-effective manner.

Accelerating sustainable growth in the North American construc-
tion industry is essential to our economy and prosperity. In 2000, the 
Asphalt Pavement Alliance introduced the concept of Perpetual Pave-
ments — pavements built to last longer with minimal upkeep. In 2017, 
it is not just the Perpetual Pavements that are needed but Perpetual 
Infrastructure. The way to push Perpetual Infrastructure forward is 
through increased utilization of cutting-edge technologies such as geo-
synthetics. Geosynthetics are a relatively recent innovation made of 
polymeric materials that can provide more durable and longer-lasting 
construction solutions. 

Perpetual infrastructure
High-performance geocells can provide 
cost-effective, sustainable solutions.
By Sanat Pokharel, Ph.D., P.Eng. M.ASCE
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In the past, sustainability was often costly, and because of this, McKin-
sey refers to sustainability as a “premium” that could add an additional 
$14 trillion to the global infrastructure bill through 2030. While geo-
synthetics provide compelling solutions for infrastructure, building in 
a truly cost-effective way can only be achieved through the continuous 
innovation and development of new and better-performing products. 

According to an infrastructure investment report published earlier this 
year by PricewaterhouseCoopers, to bridge the global infrastructure 
gap, it will be incumbent on both the industry and governments to de-
vise, sponsor, and champion innovative structures to enable low-cost 
capital to be better used in meeting the world’s infrastructure needs. 
This is where next-generation geosynthetics come in.

Geosynthetic innovations 
Geosynthetics were first used in 1926 in road construction field tests by 
the South Carolina Highways Department. During the last few decades 
there have been leaps and bounds in innovation, giving way to high-
performance geotextiles, geogrids, and other geosynthetic products. 
Within this market, geocells show great promise and are, according 
to a report from Future Market Insights, increasingly gaining prefer-
ence among infrastructure developers for sustainable infrastructure 
development. With a compound annual growth rate of 8.8 percent in 
revenue, the global geocells market is expected to reach a total of $2.9 
billion by 2025.

Geocells are honeycomb-like structures filled with granular material, 
which work particularly well on soft subgrades such as beaches due 
to their ability to confine and increase the modulus of infilled material 
(soil reinforcement), thereby increasing the bearing capacity of soft 
soils. Geocells were invented in the 1970s and patented by the U.S. 
Army Corps of Engineers (USACE) to provide an engineering solution 
for beachhead landings in military campaigns. 

After the Gulf War in Kuwait (1990-1991), the USACE began to li-
cense the geocell-cellular confinement technology for civilian use. The 
Corps required a quickly deployable solution that was relatively light 
and flexible during installation. Long-term design strength was of less 
concern since the structures were built for relatively short-term use and 
the geocells were fabricated from high-density polyethylene (HDPE). 

Public-sector civil engineers began to adopt HDPE geocells and apply 
them to temporary access roads, grade-change applications, and for 
erosion control. However, the public-sector civil engineering commu-
nity was hesitant to embrace the geocell technology for paved road 
construction, as HDPE is susceptible to deformation (polymeric creep) 
and there was no design methodology to apply the technology within 
accepted road construction requirements (such as ASHTO 1993 or the 
MEPDG).  

Access road design for MEG Energy using NPA Geocells eliminated the need for muskeg (peat) removal, 
dewatering, disposal, and soil replacement, and reduced the need for imported aggregates.
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In comparison, it is interesting to note the effect of the Giroud-Han 
Design Methodology (first published in 2004) on the incorporation of 
geogrids in road building and on the adoption of geogrids in pavement 
structures, bringing the geogrid industry to a total of $761 million in 
2015, with an expected global market of $1.5 billion in 2021.

As witnessed in the development of other geosynthetics such as geo-
membranes, geotextiles, and geogrids, industry innovators began to 
look for alternative materials for geocell fabrication.  Limitations in 
terms of stiffness, thermal, and elastic properties and long-term creep 
resistance prevented HDPE geocells from contributing their inherent 
structural and mechanistic benefits in high cyclical impact loadings (as 
witnessed in paved highways) and deemed them susceptible to creep or 
brittleness in extreme heat or cold conditions. 

Invention of nano polymeric alloy (NPA) Geocells incorporating Neoloy 
(a polymeric nano-composite alloy of polyester/polyamide nano-fibers 
dispersed in a polyethylene matrix) followed years of geocell research 
initiated by PRS Mediterranean Ltd. and five U.S. state departments of 
transportation and at the University of Kansas, Kansas State University, 
University of Delaware, Columbia University, Clausthal University of 
Technology, Indian Institute of Technology (Madras), and many ad-
ditional meticulous evaluations. This research transformed geocells 
from a short-term military solution to a wide-scale public-sector civil 
engineering, geosynthetic innovation.

NPA Geocells have unprecedented creep resistance, stiffness, tensile 
strength, flexural storage modulus, resistance to stress-cracking, low 
coefficient of thermal expansion, oxidation and UV resistance, and pro-
vide reliable performance in cold and large-swing, fluctuating climatic 
regions. In 2010, as part of my Ph.D. thesis working with Dr. Jie Han, I 
modified the Giroud-Han design methodology (2004) for NPA Geocell 
reinforcement for unpaved roads, creating an industry-accepted design 
methodology for NPA Geocell reinforcement in pavements. 

With these innovations, NPA Geocells are well positioned to deliver 
compelling cost and time advantages when compared with unreinforced 
and conventionally reinforced bases by reducing the amount of aggre-
gate and the construction time of projects and minimizing maintenance 
and rehabilitation requirements. NPA Geocell-reinforced construction 
also reduces the amount of virgin aggregate and reduces the need to 
transport materials to a construction site by utilizing local materials, 
thereby reducing CO2 emissions and carbon footprints.

Stratum Logics
Stratum was founded in 2012 following years of infrastructure con-
struction experience and a deep understanding of the need for improved 
technological solutions for civil engineering infrastructure develop-
ment. As Stratum’s principal engineer, I have successfully applied NPA 
Geocells to a wide range of infrastructure projects.

One example of Stratum’s application of NPA Geocells was in 2012 
with MEG Energy, a Canadian oil sands company focused on sustain-
able, in situ development and production in the southern Athabasca oil 
sands region of Northern, Alberta. MEG needed a temporary access 
road to traverse very poor soil conditions. Our design for MEG elimi-

nated the need for muskeg (peat) removal, dewatering, disposal, and 
soil replacement, and reduced the need for imported aggregates. The 
design met all technical requirements, provided substantial carbon sav-
ings, and was deemed the most cost-competitive offer, demonstrating 
that sustainability does not need to come at the expense of cost savings. 

The project had a tight timeline of six weeks, and more than 3.4 kilo-
meters of road needed to be built on challenging ground. Using NPA 
Geocells, we were able to meet this deadline, transforming what was a 
muskeg winter road into an all-weather heavy traffic road. Today, after 
five years of operations, MEG continues to use this road, which has 
surpassed its design-life expectations many times over and alleviated 
the need to build an alternative “permanent” road, saving time and mil-
lions of dollars.  

Another application example of NPA Geocells was in the Village of 
Ryley in Central Alberta, Canada. This municipal paved road project 
had a limited budget and had already suffered from continuous, recur-
ring, and costly road repairs. The village sought a solution to reduce the 
amount of capital required for repairs, increase the durability of their 
roads, reduce the amount of future road maintenance, and provide an 
environmentally responsible solution by lowering the CO2 footprint of 
the project.  

Our solution incorporated NPA Geocells to provide a mechanically 
stabilized and reinforced structural pavement with equal or better struc-
tural pavement strength accommodating greater traffic loadings. We 
achieved a 20 percent savings in CO2 emission reduction and a pave-
ment structure with a greater design life. The design will require 50 
percent less maintenance than conventional designs and reduced initial 
capital cost savings by nearly 10 percent of the total project construc-
tion cost.

Sustainable geosynthetic future
Throughout my work I have seen that the innovative application of 
high-performance geosynthetics can deliver significant cost-benefits to 
large-scale infrastructure projects. Using NPA Geocells will allow us 
to build a future of Sustainable Infrastructure — structures and designs 
that last longer with minimal upkeep. A key part of correctly utilizing 
geosynthetics is establishing a partnership that can deliver research and 
innovation expertise together with a proven track record of on-the-
ground implementation. 

Sustainability and success rest on a three-pillar base of environment, 
economy, and society. By utilizing innovative technologies we can 
reach the same structural capacity while saving time, money, and reduc-
ing environmental impact. 

SANAT POKHAREL, PH.D., P.ENG. M.ASCE, is principal engineer with Stratum Logics, 
North America (www.stratumlogics.com). Stratum Logics applies its geotechni-
cal engineering expertise to building sustainable, long-lasting, low-maintenance, 
cost-effective paved and unpaved roads, industrial pads, work platforms, yards, 
railways and other load-bearing structures.
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Like many communities, the Bay Area city of Lafayette, Calif., wants 
to alleviate traffic congestion, so the city partnered with engineering 
firm Arup on a Downtown Congestion Study. First, Arup set out to 
summarize the root causes of existing congestion and forecast future 
conditions. The city had previously measured congestion using 
surveys and traffic counters, but these data sets did not explain why 
traffic congestion was occurring. The raw counts did not reveal trip 
origins and destinations, and the regional travel demand model was 
too broad for analyzing specific roadways.

At the project’s outset, Arup and the City of Lafayette identified the 
different groups that could be contributing to the downtown area’s 
congestion. They focused on public transit-bound commuters driving 
to the Lafayette BART station, drivers accessing State Route 24 
(SR24), students getting dropped off at nearby schools, and shoppers 
heading to downtown retail stores. They used StreetLight InSight 
Origin/Destination with Middle Filter Travel Metrics to get a holistic 
overview of these different groups’ trip volumes and behavior. The 
metrics helped reveal that improving the flow of through-travelers 
using SR 24 would do the most to mitigate traffic.

StreetLight Data is a San Francisco-based technology firm and 
mobility analytics company that brings real-world travel patterns to 
light. It transforms the massive amount of geospatial data produced 
by mobile devices, including mobile phones, GPS devices, connected 
cars, fitness trackers, and commercial fleet management systems. 
These devices ping cell towers and satellites, creating records of their 
locations. StreetLight Data transforms trillions of these anonymized 
records into useful information with its proprietary, algorithmic 
processing engine, RouteScience. 

Transportation experts, urban planners, and commercial property 
developers can access StreetLight Data’s Metrics in minutes via an 
online platform, StreetLight InSight, for running metrics directly 
from a computer’s internet browser. The StreetLight InSight platform 
lets customers ask and answer specific questions about travel patterns.

With a full understanding of trip origins and destinations during 
peak congestion times, the city and Arup could clearly communicate 
travel patterns and calibrate their travel traffic simulation models for 
analyzing future conditions. Next, Arup will help the city prioritize 
the policy and infrastructure improvements that will do the most to 
ameliorate traffic in downtown Lafayette. The Downtown Congestion 
Study is still ongoing, and final recommendations will be subject to 
approval by the city.

Working from their prior understanding of the downtown corridor’s 
traffic flows and the groups most likely to impact congestion, Arup 
and the city first defined their analysis zones (see Figure 1) and the 
specific trip types that they wanted to study:
• External-External Trips or “Through Trips,” which pass through 

Lafayette without stopping;
• External-Internal Trips or “Incoming Trips,” which originate outside of 

and end within Lafayette zones;
• Internal-External Trips or “Outgoing Trips,” which originate within but 

end outside of Lafayette zones;
• Internal-Internal Trips or “Local Trips,” which originate and end inside 

of Lafayette.

StreetLight InSight Origin/Destination with Middle Filter Travel 
Metrics revealed the relative volume of each trip type through the 
downtown corridor as a percentage of the total trips, as well as the 
relative volume of each trip type along specific routes. These are 
some of the most important findings:
• nearly 30 percent of trips in the downtown area are External-External 

Through Trips;
• about 39 percent of those External-External Trips used Moraga Road, 

and 60 percent of those trips using Moraga Road proceeded to either 
SR24 West or to Mount Diablo Boulevard (see Figure 2); and

• more than 70 percent of Incoming Trips with destinations in downtown 
Lafayette’s retail zones travel on SR24 from origins outside of 
Lafayette.

These observations, which were backed up by data collected through 
surveys and traffic counts, helped Arup identify the most significant 
factor for resolving congestion — the connections to SR24 ramps on 
Moraga Road, Mount Diablo Boulevard, and 1st Street.

Busting congestion 
with Big Data

Origin/destination insights not easily captured through traditional 
data collection methods reveal downtown traffic’s cause.

Information provided by StreetLight Data (www.streetlightdata.com).    

Figure 1: System of analysis zones Figure 2: Relative share of through trip routes
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Like many government agencies, the Bureau of Reclamation (Reclama-
tion) has evolved over the past few decades, and technology is fueling 
these changes faster than ever. When it was founded in 1902, the depart-
ment was tasked with ensuring there was enough water to take care of 
the needs of all the people who were moving west. Over time, Reclama-
tion developed nearly 500 dams, 350 reservoirs associated with those 
dams, and more than 8,000 miles of canals and pipelines to store this 
water, manage it, and move it to where it was needed.

Today though, Reclamation is not focused on building dams, but instead 
on maintaining them. These facilities have the potential to be around 
for hundreds, if not thousands, of years, which means they all have to 
be managed and maintained. Reclamation officials work with partners 
on either a local, state, or tribal level to make sure they are managing 
resources appropriately to deal with flooding and irrigation issues, but 
new technology has changed the approach to this process.

Tools such as Revit and drones are changing for the better the way 
things are done. An ambitious project is underway to create a 3D digital 
model of Glen Canyon Dam, one of the world’s largest concrete dams. 
It is providing officials with the information needed to continue manag-
ing facilities like this far into the future.

Asking ‘what if?’
David Winslow is CAD manager and GIS coordinator in Reclamation’s 
Upper Colorado Regional Office in Salt Lake City, and he’s been inti-
mately involved with the agency’s efforts to efficiently detail what’s 
happening at and with the Glen Canyon Dam. His perspective is unique 
because he’s worked at Reclamation for 33 years as a civil engineer and 
has seen the transition from hand drawings to calculators to comput-
ers. These new tools aren’t simply about creating efficiencies though; 
they’re about creating opportunities.

“Because the tools are so much more efficient, they’ve given us the abil-
ity to do more ‘what if?’ type scenarios,” Winslow said, “In the past, our 
tasks were as simple as ‘design this road.’ Drawings were done with pen 
and ink by hand, and in a lot of ways that constrained what you could 
do. Today, with the different forms of CAD that we can use, we can take 
that same road and play around with moving something 20 feet to the 
left so that you bypass something that’s in the space. Now we can do 
our job more effectively because we can look at many more options.”

As officials add to their toolset, they get more information, more data, 
and more options for how best to design, redesign, and manage these 
facilities. These are critical details to explore since they can allow of-
ficials to stop issues before they turn into problems, and that’s a serious 
consideration when you’re talking about issues like flooding.

“The last thing we would want is to have something happen because 
of an issue that we didn’t catch which causes flooding and impacts the 
lives of people who are downstream from our facilities,” Winslow said. 
“In a lot of ways it’s like medicine. A doctor can make the necessary 
diagnosis and give us the pharmaceuticals to take care of the issue be-
fore it becomes life threatening. It’s the same thing with this facility. 
The more we know about what’s going on, the more prepared we are to 
fix potential problems, to make sure they don’t cascade into something 
much larger.”

Knowing more about the facility and how it interacts with the canyon 
around it will allow officials like Winslow to better manage and up-
grade that facility. That knowledge is being enabled with new tools like 
drones that are giving them a whole new perspective around what’s 
happening within these facilities.

Drones and digitization
Glen Canyon Dam is considered National Critical Infrastructure (NCI). 
The NCI designation means that if this facility were to be lost somehow, 
it would greatly impact the nation. This facility stores and manages wa-
ter not only for the local area, but also for downstream users, which 
would impact facilities such as the Hoover Dam and in turn the com-
mitments and requirements the United States has agreed to by treaty to 
deliver water to Mexico. These stakes are just part of what compels an 
active exploration around how tools such as drones can make a differ-
ence, even as officials have to deal with regulatory issues.

“With regulation being what it was and is, there were just too many is-
sues with it to be able to actually use a UAS on the exterior,” Winslow 
said. “The interior space was not as heavily regulated, so we were able 
to allow Autodesk to fly a drone inside the main generating room. We 
had been using stationary scanners in that environment, but we couldn’t 
get up to the top. There just isn’t any way of doing that, so the drone 
provided us additional information to help us see into these corners 
where we couldn’t see otherwise.”

The success the organization has seen in this interior environment has 
helped compel them to more fully explore what they can do on the ex-
terior, and Reclamation officials are getting certified as drone pilots. 
They’re also experimenting with a variety of airframes, and are com-
mitted to seeing what’s going to work best since they’ve already seen 
the power of this data. This process is about something much deeper 
though.

Reclamation officials know that with nearly 5 million cubic yards of 
concrete in Glen Canyon Dam, there are going to be cracks. Because 
of that, there will be some water seepage into the dam, and officials 
wanted to get a better understanding whether or not a crack that was in 
one location was going to impact or create one elsewhere. That desire 
was stated a long time back, but the digitization process has created a 
whole new way to document these details.

“When I created the original 3D model for the dam about 20 years ago, 
I went through the entire dam, using the original design drawings to 

Drones and dams
 A better way to monitor and update national critical infrastructure.

By Jeremiah Karpowicz

UAV + SURVEYING
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create a 3D model of the interior galleries,” Winslow said. “From that, 
we started to get a better understanding of the interior of the dam itself, 
and how things were all positioned, but it only gave us so much infor-
mation. Then I started to say we needed something better. We couldn’t 
rely on individual drawings anymore. It wasn’t an as-built, it was just 
as-designed. I’m assuming there are discrepancies in that model, but 
with this new scanning project, we can get that information and it’s in 
as-built condition.”

The concrete in this dam will likely be around for a couple thousand 
years. Reclamation manages this facility for the American public, and 
in order to do that the best way they can, they’ve made conscious efforts 
to embrace new technology, but the effort to do so isn’t always a simple 
or easy one.

Future of an agency and industry
Reclamation wants to adopt new technology, but the process to do so 
can be cumbersome; it can be difficult to compel change and adoption. 
Even when the efficiencies are there and proven, that process isn’t al-
ways an easy one.

“There’s no sugar coating it: It’s a hard process to go from the analog 
world to the digital world,” Winslow said. “We have a lot to do, but if 
you find people who have a passion for doing this, and have an aptitude 
for doing it, they can become your champions, and they can make it 
happen, but they need to be given the time, resources, and support to 
make it work.”

The pace of progress isn’t going to slow down because someone isn’t 
ready for it, and it’s why Winslow recommends anyone going through 

a similar process to find partners they can work with, who can help find 
the best methods in order to establish a checklist to make these things 
happen. Logistics can present a challenge, since at this point in time 
there is no easy way to go from the point cloud to a BIM model. It’s a 
lot of work and a lot of effort, but the outcome on the other end can be 
especially worthwhile and lead to even bigger things.

“We started this with some clear objectives that we’re working through, 
but we’ve gone into areas that we didn’t even think of originally,” Win-
slow said. “We’re looking at creating a VR experience that we might 
be able to use in our visitor center or in education outreach programs. 
It can also be used to help our own employees understand how every-
thing fits together in these types of facilities. It’s been a long ride and 
there have been tough weeks, but I see it as being very important to this 
agency and the nation.”

The opportunities that are being utilized and created with these new 
tools are changing things for agencies like Reclamation in the present 
and the future. They’re ensuring information being gathered today will 
impact what’s being done to keep these national critical infrastructure 
facilities functional in the short term and long term.

JEREMIAH KARPOWICZ, executive editor for Commercial UAV News, has created 
articles, videos, newsletters, ebooks and more for various communities as a 
contributor and editor. He has also worked as the executive editor for ProVideo 
Coalition where he was first introduced to UAV technology. He is the author of a 
number of industry-specific reports that feature exclusive insights and informa-
tion about how drones are being used in various markets (www.expouav.com/
news/reports). He can be reached on Twitter: @jeremiahkarp.

Autodesk flew a drone (upper right side of photo) inside the Glen Canyon Dam’s main 
generating room to gather information from areas not captured 

by stationary scanners.

A project is underway to create a 3D digital model of Glen Canyon Dam, one of the 
world’s largest concrete dams.

www.expouav.com/news/reports
www.expouav.com/news/reports
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Leica Geosystems released Leica Captivate Pipeline, an application 
available to pipeline surveyors in North America that streamlines their 
work by eliminating many of the manual operations that have previously 
been required in pipeline tracking and reporting. Developed in 
collaboration with several pipeline surveying firms, Captivate Pipeline 
addresses a number of major challenges that pipeline surveyors face in 
their day-to-day operations. 

For example, manual database creation, file conversions, data verification, 
and report generation all require significant time and resources to be 
allocated to each project. Additionally, every manual process increases 
the risk of error and costly setbacks in a time-sensitive environment. 
Captivate Pipeline overcomes these challenges by tying the entire 
pipeline process together, from inventory to layout to data reconciliation.
 
Captivate Pipeline allows for integration of a bar code reader so survey 
crews can collect pipe attributes faster and more accurately. It provides 
the ability to incorporate pipe manufacturer tally sheets to track every 
length of pipe from the factory to the pipe yard and layout yard and then 
its final position underground. The application incorporates redundant 
checks of the data before the pipe is buried, and it allows users to create 
and track the short lengths of pipe known as PUPS and compare final 
measured pipe length to the tally sheet for data verification. 

The application is completely integrated with industry-standard software 
for pipeline surveying, including Blue Sky DASH. As a result, users can 
export data directly from the office software into their Leica Geosystems 
controllers, eliminating manual typing of codes and creating a seamless, 
automatic workflow that saves time and ensures accuracy. 

According to Leica, all of these capabilities enable pipeline surveyors 
to save as much as 50 to 70 percent in reporting time compared with 
traditional practices and other software workflows. 

“Leica Geosystems has built a system from the ground up that can 
be used from pipe inventory throughout construction and integrates 
intuitive workflows that streamline survey operations, assist with data 
management, and track joints of pipe throughout the project, all within a 
user-friendly interface,” said Jason Houle, director of survey services for 
Diversified Infrastructure Services, Inc., based in Fond Du Lac, Wis., a 
strategic partner involved in development of Captivate Pipeline. “With 
the elimination of disjointed workflows, our clients are assured a high-
quality end product delivered accurately and efficiently.”
 
The new application is initially being rolled out in North America as 
an optional add-on to Leica Captivate, the field software for a variety 
of measurement instruments that turns complex data into realistic 
and workable 3D models. With easy-to-use apps and familiar touch 
technology, Captivate enables all forms of measured and design data to 
be viewed in all dimensions, with smooth data transfer between the field 
and office.

Pipeline surveying simplified
Leica Captivate Pipeline application streamlines 

tracking and reporting.

uav + surveying

Information provided by Leica Geosystems (www.leicaus.com).   
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In August, 3DR announced that its Site Scan drone data platform for 
engineering and construction now offers cloud processing for ground 
control points (GCPs) — easily-identifiable markers on the ground of 
a jobsite that can be used to georeference drone maps and models. This 
makes it possible to increase the absolute accuracy of drone data and 
create better deliverables such as orthomosaics, point clouds, and more.

According to 3DR, while flying at 100 feet with the Site Scan Sony 
R10C and using GCPs, users can achieve horizontal accuracy of 0.25 
inches and vertical accuracy down to 0.25 inches.

“Ground control points are a game-changer for Site Scan,” said Chris 
Swigert, Liberty Excavators. “Now, I can easily tag and process GCPs in 
the cloud, and deliver my clients more accurate drone maps and models 
than ever before.”

As part of this launch, 3DR also introduced Lightning, a GCP workflow 
that allows users to enter and tag GCPs five times faster than alternative 
workflows, 3DR said. The company also introduced custom coordinate 
reference systems (Custom CRS) in Site Scan to ensure that deliverables 
such as orthomosaics and point clouds can be used seamlessly by clients 
and project stakeholders. Custom CRS allow users to georeference drone 
maps and models with any preferred coordinate system by selecting two 
GCPs and using them as the basis for coordinates.

‘Self-serve workflow
In early September, DroneDeploy, a cloud software platform for 
commercial drones, launched a “self-serve” workflow to make producing 
maps and 3D models with survey-grade accuracy using GCPs faster and 
more accessible. Using the new workflow, professionals can achieve 
centimeter-level accuracy required to take reliable measurements, 
monitor change over time, and compare site conditions to design plans, 
the company said.

“We’re always looking for ways to save our customers time and 
energy so they can focus on what is important to their business,” said 
Nicholas Pilkinton, Ph.D., co-founder and chief technology officer at 
DroneDeploy. “Assisting our users in tying in ground control data will 
save them time and make the process of generating maps with ground 
truth simple and faster than ever before. We’re excited to take this first 
step toward making survey-grade accuracy achievable on any map, for 
any user.”

Many common uses of drone maps — such as viewing project progress, 
making basic measurements, and noting problem spots — don’t require 
a high degree of accuracy. However, accuracy becomes vital when 
producing survey-grade maps or comparing drone maps and 3D models 
to each other. Construction project managers must compare site maps 
over time to detect changes, and architects visualize design plans in BIM 
software on top of a drone-generated 3D model of actual site conditions. 
To compare maps and 3D models to each other effectively, they have to 
be precise; the data need to line up perfectly.

“Because we are analyzing quantifiable work related to dollars, we 
need highly accurate maps,” said Michael Lambert, a virtual design and 
construction manager at Chasco Constructors, a progressive general 

Increasing data precision
3DR adds cloud processing for ground control points; DroneDeploy 

launches a ‘self-serve’ workflow for survey-grade accuracy.
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contractor in central Texas specializing in civil earthwork, concrete, 
underground utilities, and construction management of buildings.

Processing a drone map with GCPs — ground truth data — solves this 
problem. GCPs are typically measured with highly accurate ground-
based GPS equipment. GCP processing then ties the precise locations 
to the targets visible in the aerial images and correctly aligns the map.

Including GCPs has long been the most complex and time consuming 
part of processing accurate drone maps. Users would either need to 
overcome the steep learning curve of traditional GCP processing or pay 
high per-map fees for manual processing solutions.

Now, instead of waiting hours for initial structure from motion 
processing, DroneDeploy users can tie ground control data into a map 
using a workflow that takes 20 minutes or less with a user interface 
that is intuitive and largely automated, according to the company. The 
workflow also makes accurate map processing in projected coordinate 
systems accessible to users with limited GIS knowledge. Simple prompts 
help these users understand what they need to do to deliver a map in the 
right spatial reference system.

“The self-serve GCP processing tool allows us to turn around mission 
data in a much more timely manner,” said Lambert. “Part of the speed 
increase comes from the fact that we know what our targets look like and 

where they are so it is much easier for us to locate than someone that may 
not be familiar with our site.”

Upload and tag GCPs
The new self-serve GCP workflow in DroneDeploy makes uploading 
and tagging GCPs simple for any user, no matter their level of expertise. 
When uploading images from the mapping flight, a user can specify the 
correct spatial reference system and upload a spreadsheet with the GCP 
coordinates. Then, 15 minutes later, the user can use the self-serve GCP 
tool to review photos of GCP targets and tag the center in each photo.

Self-serve GCP processing is available for $49 per map to users on the 
Business plan of DroneDeploy; an unlimited GCP package is available 
for Enterprise customers.

Information provided by 3DR (www.3dr.com)                                                       
and DroneDeploy (www.dronedeploy.com).   

Site Scan provides an end-to-end drone data platform with cloud processing
for ground control points.
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One of the nation’s largest general contractors, McCarthy Building 
Companies, Inc., is collaborating with PrecisionHawk, a provider of 
enterprise-grade, commercial drone technology, to help scale its growing 
drone program. Using PrecisionHawk’s open software architecture, the 
companies will develop custom software and algorithms to empower the 
construction industry using aerial intelligence. 

McCarthy will deploy several near-term initiatives, including: 
• automatically generating as-built 3D/4D BIM models from photogrammetry 

data captured by drones on jobsites; 
• applying ground penetrating radar data to provide more accurate 

information to critical construction projects while reducing survey times; 
and

• implementing augmented reality techniques for more accurate information 
visualization. 

“It is our aim to build a process that can automatically generate as-
built 3D models with photogrammetry data and integrate those models 

across all phases of a project from early in the design phase through 
construction completion and turnover,” said McKenzie Lewis, McCarthy 
field solutions manager. “As drones become an increasingly important 
technology tool in our process, PrecisionHawk brings experienced and 
sophisticated development and deployment solutions that can scale with 
our business needs.”

A number of years ago, McCarthy began its evaluation of how enterprise 
drone programs can increase efficiency, improve safety, reduce risk, and 
ultimately provide value for clients across all of its jobsites. Its test of 
drone platforms and aerial stitching software proved that drones improve 
data analysis on complex building projects.

“For the enterprise, we know the first step to building a drone program 
is simply proving the value of the technology. But to truly be an industry 
pioneer, you need to think beyond the ability to fly a drone or create 
a map,” said Jeffrey Freund, vice president Construction Services at 
PrecisionHawk. “McCarthy understands that to lead the industry in 
photogrammetry technology means integrating an entire platform, 
which includes rapid data capture, intelligence, and visualization, into 
the enterprise workflow. We are excited to bring our expertise in scaling 
a drone program to support their efforts.”

Information provided by PrecisionHawk (www.precisionhawk.com).  

Enterprise drone program
McCarthy Building Companies collaborates with PrecisionHawk to 

scale its drone services in construction.

uav + surveying
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For working professionals seeking to earn a master’s degree in civil 
engineering, structural engineering, engineering management, or a related 
discipline, the following expanding list of schools offer master’s degree 
programs that can be completed entirely or mostly online through distance 
learning. The list of schools has increased 24 percent compared with last 
year, but more significant, many universities are further refining online 
delivery methods and developing the areas of focus and the graduate 
degrees offered online, expanding opportunities for civil and structural 
engineers to continue their education and to specialize.

If a master’s degree is beyond your budget, schedule, or needs, many of the 
schools listed here also offer online certificate programs to increase your 
knowledge and skills in specialized areas of study.

To help begin the search, following are links to 67 schools with online 
accredited master’s degree programs in relevant disciplines. (Logos 
indicate sponsored enhanced listings.)

Arizona State University
http://asuonline.asu.edu/online-degree-programs/graduate   
• Master of Science, Construction Management
• Master of Science in Engineering, Sustainable Engineering
• Master of Sustainability Leadership

Auburn University
http://eng.auburn.edu/online/graduate-programs/index.html  
• Master of Civil Engineering

California State University, Fresno
www.fresnostate.edu/cge/water 
• Master of Science, Water Resource Management

Case Western Reserve University
http://online-engineering.case.edu/civil 
• Master of Science, Civil Engineering (structural engineering focus)

Colorado State University
www.online.colostate.edu/degrees/civil-engineering 
• Master of Science, Civil Engineering
• Master of Engineering, Civil Engineering

Columbia University
www.cvn.columbia.edu 
• Master of Science, Civil Engineering
• Master of Science, Construction Engineering and Management
• Master of Science, Earth and Environmental Engineering

Delta State University
www.deltastate.edu/college-of-arts-and-sciences/biological-and-physical-
sciences/mas-git 
• Master of Applied Science, Geospatial Information Technologies

Drexel University
www.drexel.com/online-degrees/masterdegrees.aspx 
• Master of Science, Construction Management, 
• Master of Science, Engineering Management
• Master of Science, Project Management

Florida International University
http://fiuonline.fiu.edu/programs/online-graduate-degrees  
• Master of Science, Construction Management
• Master of Science, Engineering Management

Harvard University
www.extension.harvard.edu/academics/graduate-degrees/sustainability-
degree 
• Master of Liberal Arts, Sustainability (requires at least one, three-week 

course taken on campus)

Iowa State University
www.distance.iastate.edu/programs/degrees 
• Master of Engineering, Civil Engineering (construction engineering and 

management focus)

Online graduate programs

CONTINUING EDUCATION Channel Sponsor: PPI | www.ppi2pass.com

Opportunities expand for civil and structural engineers 
to continue their education while working.

By Bob Drake

www.deltastate.edu/college-of-arts-and-sciences/biological-and-physical-sciences/mas-git
www.extension.harvard.edu/academics/graduate-degrees/sustainability-degree
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JOHNS HOPKINS
https://ep.jhu.edu/programs-and-courses/programs  
• Master of Civil Engineering
• Master of Environmental Engineering
• Master of Science, Environmental Engineering and Science
• Master of Science, Environmental Planning and Management
• Master of Engineering Management

At Johns Hopkins University, you can earn a master’s degree in civil 
engineering completely online, or by taking a combination of online 
and onsite courses. The program prepares you for new challenges in the 
field, and offers you the opportunity to work closely with instructors who 
are practicing engineers and scientists. You can take online courses in 
geotechnical engineering, design of ocean structures, and environmental 
biotechnology, just to name a few. Johns Hopkins Engineering has 
offered online courses since 2001. For more information, please visit                    
https://ep.jhu.edu/ce.  

Kansas State University
http://global.k-state.edu/courses/degrees  
• Master of Science, Civil Engineering
• Master of Engineering Management
• Master of Science, Community Development

Kennesaw State University
http://learnonline.kennesaw.edu/graduate-programs 
• Master of Science, Civil Engineering
• Master of Science, Engineering Management

Lawrence Technological University
http://onlinedegrees.ltu.edu/colleges/college-of-engineering 
• Master of Science, Civil Engineering
• Master of Science, Construction Engineering Management
• Master of Science, Engineering Management

Louisiana State University
http://lsuonline.lsu.edu/programs/master-science-construction-
management.aspx
• Master of Science, Construction Management

Michigan Technological University 
www.mtu.edu/gradschool/programs/degrees/geospatial 
• Master of Science, Integrated Geospatial Technology

Mississippi State University
www.bcoelearning.msstate.edu/academic-programs/civil-engineering 
• Master of Science, Civil Engineering
• Master of Engineering, Civil, Transportation, and Construction Systems
• Master of Engineering, Coastal and Water Management
• Master of Engineering, Structural and Mechanical

Missouri University of Science and Technology
http://dce.mst.edu/credit/degrees  
• Master of Science, Civil Engineering (environmental, structural, geotechnical, 

water resources, or construction engineering focus)
• Master of Science, Environmental Engineering
• Master of Science, Engineering Management
• Master of Engineering, Geotechnics

Montana Tech
www.mtech.edu/academics/gradschool/distancelearning/
distancelearning-pem.htm 
• Master of Project Engineering and Management

New Jersey Institute of Technology
http://www5.njit.edu/online/programs  
• Master of Science, Civil Engineering
• Master of Science, Engineering Management 
• Master of Science, Transportation

North Carolina State University
http://engineeringonline.ncsu.edu 
• Master of Civil Engineering
• Master of Environmental Engineering
https://online-distance.ncsu.edu/program/master-of-geospatial-
information-science-and-technology
• Master of Geospatial Information Science and Technology 

North Dakota State University
www.ndsu.edu/dce/degrees/graduate 
• Master of Construction Management
• Master of Transportation and Urban Systems
• Master of Science, Transportation and Urban Systems
• Master of Science, Community Development

Norwich University
http://civilengineering.norwich.edu 
• Master of Civil Engineering (structural, environmental/water resources, 

geotechnical, or construction management engineering focus)

Ohio University
http://onlinemasters.ohio.edu 
• Master of Science, Civil Engineering (construction engineering and 

management; environmental engineering; structural engineering; or 
transportation engineering focus)

• Master of Engineering Management

http://lsuonline.lsu.edu/programs/master-science-construction-management.aspx
www.mtech.edu/academics/gradschool/distancelearning/distancelearning-pem.htm
https://online-distance.ncsu.edu/program/master-of-geospatial-information-science-and-technology
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Old Dominion University
https://online.odu.edu 
• Master of Engineering Management
• Master of Science, Environmental Engineering
• Master of Engineering, Environmental Engineering

Pennsylvania State University
www.worldcampus.psu.edu 
• Master of Geographic Information Systems 
• Master of Professional Studies in Geodesign
• Master of Project Management
• Master of Engineering Management
• Master of Professional Studies, Community and Economic Development

Purdue University
https://engineering.purdue.edu/ProEd 
• Master of Science, Engineering Management and Leadership

Salisbury University
www.salisbury.edu/geography/msgism  
• Master of Science, GIS Management

South Dakota School of Mines & Technology
www.sdsmt.edu/DistanceEducation  
• Master of Science, Construction Engineering and Management
• Master of Science, Engineering Management

Southern Methodist University
www.smu.edu/Lyle/Graduate/ProspectiveStudents/Lyle%20Distance%20
Education%20Program/Programs 
• Master of Science, Civil Engineering, 
• Master of Science, Environmental Engineering
• Master of Arts, Sustainability and Development
• Master of Science, Engineering Management

Southern New Hampshire University
www.snhu.edu/online-degrees/masters 
• Master of Science, Construction Management
• Master of Business Administration, Engineering Management

Stanford University (Stanford Center for Professional Development)
http://scpd.stanford.edu/certificates/mastersDegrees.jsp 
• Master of Science, Civil and Environmental Engineering

Stevens Institute of Technology
https://www.stevens.edu/academics/stevens-online/available-programs/
schaefer-school-engineering-science 
• Master of Science, Construction Management

Texas A&M University Corpus Christi
http://gisc.tamucc.edu/graduate/graduate.html 
• Master of Science, Geospatial Surveying Engineering
• Master of Engineering

Texas Tech University
www.depts.ttu.edu/elearning/programs/index.php 
• Master of Civil Engineering

The George Washington University
http://onlineemse.seas.gwu.edu/online-programs/ms-in-engineering-
management
• Master of Science, Engineering Management

University of Alabama – Birmingham 
www.uab.edu/elearning/degrees-certificates/graduate/master-degrees 
• Master of Engineering, Advanced Safety Engineering and Management
• Master of Engineering, Civil Structural Engineering
• Master of Engineering, Construction Engineering and Management
• Master of Engineering, Sustainable Smart Cities

University of Alabama – Huntsville
www.uah.edu/online-learning/online-programs
• Master of Science, Civil Engineering (hybrid program, primarily online)
• Master of Science, Engineering Management

University of Arizona
http://online.engineering.arizona.edu/online-programs 
• Master of Science, Engineering Management

University of Arkansas
https://online.uark.edu/programs/master-science-engineering.php 
• Master of Science, Engineering
• Master of Science, Engineering Management

University of California – Los Angeles
www.msol.ucla.edu/sustainable-water-engineering 
• Master of Science, Engineering with Certificate of Sustainable Water 

Engineering
• Master of Science, Engineering with Certificate of Specialization in 

Engineering Management

University of Central Florida
www.ucf.edu/online/degree/engineering-management-m-s-e-m 
• Master of Science, Engineering Management

University of Colorado – Colorado Springs
www.uccs.edu/easonline/degree-programs/engineering-management-
degree.html 
• Master of Engineering, Engineering Management

University of Colorado – Denver
www.cuonline.edu/GIS 
• Master of Engineering, Geographic Information Systems

University of Dayton
www.udayton.edu/engineering/learn/graduate/engineering-management-
ms.php 
• Master of Science, Engineering Management

University of Florida
www.distance.ufl.edu/masters 
• Master of Science, Civil Engineering
• Master of Science, Environmental Engineering Sciences (specialization in 

Water Resources Planning and Management)
• Master of Science, Environmental Engineering Sciences (specialization in 

Water, Wastewater, and Stormwater Engineering)

www.smu.edu/Lyle/Graduate/ProspectiveStudents/Lyle%20Distance%20Education%20Program/Programs
https://www.stevens.edu/academics/stevens-online/available-programs/schaefer-school-engineering-science
http://onlineemse.seas.gwu.edu/online-programs/ms-in-engineering-management
www.uccs.edu/easonline/degree-programs/engineering-management-degree.html
www.udayton.edu/engineering/learn/graduate/engineering-management-ms.php
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• Master of International Construction Management
• Master of Sustainable Design
• Master of Urban and Regional Planning, Sustainability
• Master of Urban and Regional Planning, Geographic Information Systems

University of Idaho 
www.uidaho.edu/cogs/programs-offered/online-programs/list  
• Master of Engineering, Civil Engineering
• Master of Engineering, Engineering Management
• Master of Science, Environmental Science
• Master of Science, Geological Engineering

University of Illinois at Chicago
http://meng.uic.edu 
• Master of Engineering (disaster management focus)

University of Illinois at Urbana-Champaign
http://cee.illinois.edu/academics/graduate-programs
• Master of Science, Civil Engineering (construction management, 

infrastructure, transportation engineering, or structural engineering focus)
• Master of Science, Environmental Engineering

University of Louisville
http://louisville.edu/graduatecatalog/degree-programs/online-degree-
programs.html 
• Master of Science, Civil Engineering
• Master of Engineering, Engineering Management

University of Maine
https://online.umaine.edu/spatialinformatics 
• Master of Science, Spatial Informatics

University of Maryland
www.advancedengineering.umd.edu/programs  
• Master of Engineering, Project Management
• Master of Engineering, Transportation Systems

University of Nebraska – Lincoln
http://online.unl.edu/programs-and-courses/graduate-doctorate-programs/
engineering-management.aspx
• Master of Engineering Management

University of South Carolina
http://sc.edu/study/colleges_schools/engineering_and_computing/study/
graduate_education/distance/index.php 
• Master of Science/Engineering, Civil and Environmental Engineering

University of South Florida
www.usf.edu/engineering/imse/graduate/msem.aspx 
• Master of Science, Engineering Management

University of Southern California
http://gapp.usc.edu/den/programs 
• Master of Construction Management
• Master of Science, Civil Engineering (construction or structural engineering 

focus)
• Master of Science, Green Technologies
• Master of Science, Systems Architecting and Engineering

University of Tennessee – Knoxville
http://volsonline.utk.edu/online-programs/graduate-programs  
• Master of Science, Civil Engineering, Public Works or Transportation 

concentration
• Master of Science, Environmental Engineering

University of Texas – Arlington
www.uta.edu/engineering/future-students/engineering-online/index.php
• Master of Science, Civil Engineering
• Master of Construction Management
• Master of Science, Engineering Management

University of Virginia
http://cgep.virginia.edu/civil-and-environmental-engineering   
• Master of Engineering, Civil and Environmental Engineering (infrastructure 

systems focus)

UNIVERSITY OF WISCONSIN – PLATTEVILLE
www.uwplatt.edu/distance-education/online-programs  
• Master of Science, Engineering (structural/geotechnical engineering focus)
• Master of Science, Project Management

Your best career move
The University of Wisconsin-Platteville, a regionally accredited university, 
offers a 100% online master’s in Engineering. Select an area of interest in 
Engineering Design, Applications in Engineering Management, Control 
(Electrical) Systems, or Structural/Geotechnical Engineering to round out 
your degree. Not ready for a full degree? Expand your skill set with an 
engineering certificate.
 
$10,000 scholarships, funded by the National Science Foundation, are 
available! The University of Wisconsin-Platteville has educated engineers 
for over 150 years and has earned a national reputation as a prestigious 
engineering institution. 
 
Learn more at www.GoUWP.com/ce or call 800-362-5460.

http://louisville.edu/graduatecatalog/degree-programs/online-degree-programs.html
http://online.unl.edu/programs-and-courses/graduate-doctorate-programs/engineering-management.aspx
http://sc.edu/study/colleges_schools/engineering_and_computing/study/graduate_education/distance/index.php
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University of Washington
www.pce.uw.edu/online/masters-degrees 
• Master of Science, Civil Engineering: Construction Engineering
• Master of Geographic Information Systems: Sustainability Management
• Master of Infrastructure Planning and Management
• Master of Science, Construction Management
• Master of Sustainable Transportation

University of Wisconsin – Madison
https://epd.wisc.edu/online-degrees 
• Master of Engineering, Environmental Engineering
• Master of Engineering Management
• Master of Engineering, Sustainable Systems Engineering

Villanova University
http://www1.villanova.edu/main/online-programs.html 
• Master of Science, Civil Engineering
• Master of Science, Sustainable Engineering
• Master of Science, Water Resources and Environmental Engineering

Virginia Tech
www.vto.vt.edu/?view=programs&show=masters 
• Master of Natural Resources
• Master of Science, Civil Engineering, Transportation Infrastructure and 

Systems Engineering
• Master of Science, Environmental Sciences and Engineering
• Master of Urban and Regional Planning

Worcester Polytechnic Institute
www.wpi.edu/academics/Online/degrees-certificates.html 
• Master of Science, Construction Project Management
• Master of Science, Environmental Engineering

Youngstown State University
www.ysu.edu/academics/science-technology-engineering-mathematics/
online-engineering-management-mse
• Master of Science, Engineering Management

Do you know any colleges or universities 
not on this list that offer online master’s 
degree programs in civil engineering, 
structural engineering, or related 
disciplines? Please send the institution’s 
name and website address to Bob 
Drake at bdrake@zweiggroup.com.

IF YOU COULD ASK LEADERSHIP ONE 
QUESTION, WHAT WOULD IT BE?
 
“HOW ARE YOU ALL SO GOOD LOOKING?”

ANONYMOUS 
EMPLOYEE SURVEY 

ANSWERS

zweiggroup.com/survey-participation/

HELP THE INDUSTRY WHILE YOU HELP YOURSELF

65% OFF any survey for sharing your knowledge.

www.ysu.edu/academics/science-technology-engineering-mathematics/online-engineering-management-mse
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StormTrap completed the verification program with 
the New Jersey Corporation for Advanced Technology 
(NJCAT) for the new design of its SiteSaver 
stormwater treatment system. Following verification, 
the New Jersey Department of Environmental 
Protection (NJDEP) certified SiteSaver as an approved 
Hydrodynamic Sedimentation Manufactured Treatment 
Device. SiteSaver achieved greater than 50 percent 
Total Suspended Solids (TSS) removal utilizing the 
sediment blend specified by the NJDEP HDS Protocol 
and qualified for online installation under scour testing. 
SiteSaver also completed an additional verification 
program with NJCAT utilizing an alternative sediment 
than what NJDEP stipulates in its test protocol.  

SPECIFY

03. 
Stormwater 
treatment 
system

01. Onsite sodium hypochlorite generation

05. 
Stormwater hydrodynamic separator

De Nora said its onsite sodium hypochlorite 
generation is a cost-effective, reliable, and safe 
alternative disinfection treatment method, with 
consistent chlorine concentration and residual in 
the treated water. ClorTec systems can reduce a 
customer’s carbon footprint and salt consumption 
by as much as 20 percent, according to the company, 
and reduce the production of disinfection byproducts. 
ClorTec systems are engineered to meet any specified 
application, with units ranging in capacity from 6 
pounds per day to more than 3,000 pounds per day. 
To meet varying application-specific conditions, the 
ClorTec units are available as component-based or 
skid-based packaged systems.

BaySaver Technologies, an Advanced 
Drainage Systems, Inc. company, launched the 
Barracuda S4 high-performance hydrodynamic 
separator that removes sediment and other 
debris from stormwater runoff. The Barracuda 
S4 is designed with patent pending internal 
“teeth” that mitigate turbulence in the storage 
chamber to prevent re-suspension of captured 
contaminants. The Barracuda S4 is designed to 
be used in a single-manhole configuration and 
offers multiple pipe configurations, flexible 
inlet/outlet positioning, quick installation, and 
easy inspection and maintenance, the company 
said.

StormTrap
www.stormtrap.com  

De Nora
www.denora.com  

Advanced Drainage Systems, Inc.
www.ads-pipe.com 

04. Surveyor’s safety vest

02. Vinyl caps for sheet pile walls

Galeton expanded its line of illuminator 
Hi Vis Workwear to include the #13161 
Illuminator Class 2, Reflective and Glow 
in Dark, Surveyor’s Safety Vest w/iPad 
Pockets. The cool mesh vest features two-
tone reflective stripes and glow-in-the-dark 
stripes for additional visibility, even when 
there is no light source. Additional features 
include reflective piping around all exterior 
borders, interior pockets large enough 
for iPads or tablets, exterior pockets with 
grommets and hook-and-loop flap closures, 
mic tabs, and webbing reinforcement for 
longer wear. The vest meets ANSI Class 2, Type R certification. 

Crane Materials International (CMI) introduced its 
ArmorWare VersaCap for capping walls made from 
CMI vinyl, aluminum, and composite sheet piles. The 
new system can ship flat, reducing its shipping size 
and expense. The components’ 10-foot lengths are 
also easier to ship and handle than traditional 20-foot-
long caps. By trimming the 12-inch-wide top with 
a handheld circular saw, the ArmorWare VersaCap 
system can fit most sizes of CMI ShoreGuard vinyl, 
AlumiGuard, and UltraComposite FRP sheet pile 
profiles. The new capping system is also compatible 
with many common sizes of ancillary wall 
components, including top wales, banding boards, 
wood cap façades, and backing boards.

Galeton 
www.galeton.com  

Crane Materials International
www.cmisheetpiling.com  
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Professional Liability
is essential.

Overpaying is not.

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

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

Get a quote—overnight.

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

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

Email:
tesler@fenner-esler.com

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

S I N C E 1 9 2 3

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

tim@Insurance4Structurals.com 

www.insurance4structurals.com

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.

08. Urban Street Stormwater Guide

The National Association of City Transportation Officials’ 
(NACTO) Urban Street Stormwater Guide illustrates a 
vision of how cities can utilize streets to address resiliency 
and climate change. The guide outlines strategies to 
creating streets that serve as truly public spaces, while 
delivering social and economic value, protecting resources, 
and reconnecting natural ecological processes. Developed 
through a collaboration between city transportation, 
public works, and water departments, and with support 
of the Summit Foundation, the NACTO Urban Street 
Stormwater Guide provides cities with national best 
practices for sustainable stormwater management in the 
public right-of-way.

National Association of City Transportation Officials
www.nacto.org   

06. Synthetic microfibers for concrete

GCP Applied Technologies Inc., formerly Grace 
Construction Products, announced that its line of 
synthetic microfiber products, previously sold under 
the names Grace Fibers, Grace Microfibers, Grace 
Microfiber FDS, and Gilco Fibers, will now be 
marketed under the new Sinta brand. The product line 
includes Sinta F (fibrillated), Sinta M (monofilament) 
and Sinta FDS (fluid delivery system) synthetic 
microfibers for concrete. GCP’s Sinta microfibers 
are used to minimize cracking due to rapid surface 
drying of plastic concrete. Sinta microfibers are used 
in applications such as slabs on grade, pavements, 
overlays, sloped walls, pools, shotcrete, stucco, 
tunnels, precast, and prestressed products.

GCP Applied Technologies Inc.
www.gcpat.com  

07. 
Rolled Erosion Control Products 
specifications

The Erosion Control Technology Council (ECTC) 
recently updated the Rolled Erosion Control 
Products (RECPs) specification. This specification 
includes charts of product characteristics for 
temporary erosion control blankets and turf 
reinforcement mats. These charts are the result 
of consensus among leading manufacturers of 
RECPs and are designed to satisfy the needs 
of engineers, designers, and other end-users of 
these products. A copy of the charts is available at                             
www.ectc.org/toolbox. 

Erosion Control Technology Council
www.ectc.org   
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Most firms have standard biling rates for each position or job level. Almost 20 percent use a multiple of the employees salary. 

There is a relentless march toward commoditization within the 
architecture, engineering, and environmental consulting industry. Often, 
project owners base their selection on historical performance or reputation, 
but increasingly, price plays an important role. 

Most fees are determined either on a percentage of the construction costs 
or straight off hourly billing rates, so firms need to be in sync with the 
industry and their competition to make sure their price is comparable to 
their peers. After pretty clear indications that hourly rates were increasing 
through 2012-2015, billing rates have continued to increase but with a 
slightly different trajectory. Zweig Group’s 2017 Fee and Billing Survey of 
Architecture, Engineering, Planning & Environmental Consulting Firms 
contains clear evidence of some changes in how firms are billing clients 
and collecting unpaid invoices. 

Year-over-year billing rate declines never spell good news. Engineering 
firms want to command the highest fee possible and be reimbursed 
promptly for the work performed. In fact, 91 percent of respondents this 
year stated that they increased their rates during the last three years by an 
average of 9 percent. More than ever, triumphing over the competition 
doesn’t just require an impressive list of similar projects and an eloquent 
value proposition. Your cost and fee structure now seem to take a prominent 
position as deal breakers. However, slashing fees to be price competitive 
is not the only answer!

Careful procurement of historical project performance data can help firms 
find ways to remain price competitive. Depending on the type of contract 
being used, firms can take different approaches to budget time and money. 

For instance, to budget for a time and materials contract, using the net 
multiplier as a billing tool, firms can convert direct labor dollars to billable 
dollars. In this instance, the net multiplier becomes the project budget. For 
fixed-fee contracts, the net multiplier can determine the maximum amount 
of direct labor that can be spent on a project without eating into a firm’s 
planned profit.

Owners and managers need to remember that cash flow from billing is 
the fuel of the business engine. When that stream is cut off or constricted, 
the firm’s financial health is compromised. Sixty percent of respondents 
stated that they had written off unpaid invoices as bad debt last year, with 
an average of 3.5 percent of their total invoices being written off. Smaller 
firms (sized 1-24 full-time employees) had the highest average at 4.8 
percent and coincidentally had the lowest rate of firms that accept ACH 
payments (credit or debit transactions). 

Zweig Group’s 2017 Fee and Billing Survey of Architecture, Engineering, 
Planning & Environmental Consulting Firms raises many questions about 
how firms deal with the pressure of providing competitive bids. The survey 
information provides some illuminating information and will help guide 
some of the most important decisions you make on a weekly and even 
daily basis. It includes billing rates for more than 300 job titles, market-
level analysis of rates and contracts for 15 typical markets served by the 
AE industry, and some standard examples of how firms deal with the day-
to-day struggles of collecting payments and issuing invoices.

The 2017 Fee and Billing Survey of Architecture, Engineering, Planning 
& Environmental Consulting Firms is available for purchase (print or 
digital version) at https://zweiggroup.com.  

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

BENCHMARKS

Fees and billing practices
By Will Swearingen
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SETTING BILLING RATES
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