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With Biotic Earth™, a hydraulically applied Biotic Soil Amendment, know that Mother Nature  
is working for you in the long term. There will be no need to haul in expensive topsoil  

or to just seed onto poor quality existing soil and hope for vegetation to grow.

With Biotic Earth™ Mother Nature does the work for you by improving your soil,  
improving your vegetation – and all while reducing your costs!

The vegetation will grow stronger and you can put your project  
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From the publisher

MARK C. ZWEIG
mzweig@zweiggroup.com

Getting the help you need
Happy end-of-year, All! As I looked over the editorial preview for this December issue of Civil + Structural 
Engineer, I couldn’t help but be impressed with all of the great content we’ve jammed into this publication. 

A big thanks goes out to our editor, Bob Drake, for his outstanding contributions to making this magazine better 
each month! We’re also thankful he has stuck with it — through various ownership changes — some really tough 
times in the media business — and most recently through a move he made from Ohio to San Antonio, Texas, to be 
closer to his grandkids. Bob is one of those rare people who never complains and never tries to grab the spotlight, 
yet who works diligently with absolutely no direction from anyone else to put out the best publication of its type 
for our industry. 

One thing I know — whether it’s doing engineering or design work, or writing about engineers and their projects, 
or being in any kind of position of responsibility for getting things done — there are probably a lot of people who 
help you and who deserve your thanks. None of us “makes it” entirely on our own. We need some luck, help, and 
cooperation from others, and maybe even some divine inspiration to accomplish the things that we do. 

It’s always a good idea to reflect on how we act to be sure we are the kind of people others want to work with and 
help out. Being trustworthy, honest, humble, and generally nice will go a long way to getting the cooperation you 
want and need from others to survive and prosper in the complex, interdependent world in which we live today. 

In any case, I wish all of you a happy holiday season with your family, friends, and coworkers. We’re really excited 
about the year to come and look forward to making Civil + Structural Engineer and all of our related offerings 
better and more valuable to you in 2016. 

Thanks for reading, and enjoy your December issue!

Being trustworthy, honest, 
humble, and generally nice 
will go a long way to getting 
the cooperation you want and 
need from others to survive and 
prosper.



+1.248.848.3800  |  www.concrete.org  |  #ACI318  |

The American Concrete Institute’s newest 

“Building Code Requirements for Structural 

Concrete (ACI 318-14) and Commentary” 

has been completely reorganized. Now 

organized from the designer’s perspective, 

this edition includes more tables and charts, 

a consistent structure for each member 

chapter, fewer cross references, a dedicated 

chapter on construction requirements, 

and new chapters on structural systems 

and diaphragms—so you will know with 

certainty when your design satisfies all 

relevant code provisions. Get your digital or 

printed copy today. $249.50 (ACI members 

$149.00) | Order Code: 31814.spec

GREATER
EASE OF USEEASE OF USE

COMPLETELY 
REORGANIZED  

FO
R

To learn more or to order ACI 318-14 and the resources available 

from ACI, visit www.concrete.org.

� ��
TRANSITION KEYS

Locate movement of provisions 
from 318-11 to 318-14, 

and from 318-14 back to 318-11

318-14 WEBINARS

Reorganization details and 
technical updates to ACI 318-14 

318-14 SEMINARS

Reorganization details and 
technical updates to ACI 318-14 

Reinforced Concrete Design Handbook – 
SP-17 (14) – 2-Volume Set (Member Design and Special Topics)
The Reinforced Concrete Design Handbook two-volume set is a companion to ACI 318-14. 
It provides assistance in the design of reinforced concrete buildings and related 

structures. The handbook includes an overview chapter on 
reinforced concrete structural systems, a chapter on the different 
analysis procedures addressed in the Code, and a chapter on 
durability of concrete. It contains dozens of design examples of 
various reinforced concrete members, such as one- and two-way 
slabs, beams, columns, walls, diaphragms, and footings. It also 
contains special topics with numerous solved examples, including 
retaining walls, deflection, strut-and-tie model, and anchoring 
to concrete. Each example starts with a problem statement, 
then provides a design solution in a three-column format—code 
provision reference, short discussion, and design calculations—
followed by detailing the member, and finally a conclusion 
elaborating on a certain condition or comparing results of similar 
problem solutions. A must-have handbook for concrete designers. 
$131.50 (ACI members $79) | Order Code: SP17PACK.spec 
Introductory Pricing/Limited Time Offer

Reinforced Concrete Design Handbook
SP-17 (14) – 2-Volume Set (Member Design and Special Topics)
The Reinforced Concrete Design Handbook
It provides assistance in the design of reinforced concrete buildings and related 

structures. The handbook includes an overview chapter on 
reinforced concrete structural systems, a chapter on the different 
analysis procedures addressed in the Code, and a chapter on 
durability of concrete. It contains dozens of design examples of 
various reinforced concrete members, such as one- and two-way 
slabs, beams, columns, walls, diaphragms, and footings. It also 
contains special topics with numerous solved examples, including 
retaining walls, deflection, strut-and-tie model, and anchoring 
to concrete. Each example starts with a problem statement, 
then provides a design solution in a three-column format—code 
provision reference, short discussion, and design calculations—
followed by detailing the member, and finally a conclusion 

AVAILABLE NOW
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ENGINEERING OUR FUTURE

What’s your big idea?
In the A/E industry, it’s easy to take the beaten track and follow a traditional career path. Frankly, most 
firms struggle with clear organization charts and career path definitions that include a variety of options. It 
is certainly a make-your-own-way industry. It is up to you to take your career on a faster or alternative path. 

As you map out a career path that spans four or more decades, you need to think long term and work 
backward to outline the steps it takes to accomplish career objectives throughout a long career. You also need 
to consider that many careers in engineering initially require more sacrifice than others. Part of that is driven 
by the experience and licensure requirements to get to a point where you have options. You really do have to 
put your time in until you can have the credentials to do something big. 

When that time comes, doing big things requires big thinking. What new ideas or approaches can you bring 
to the table to set yourself apart from your peers? In other words, what is your big idea? 

One big piece of advice I can give you if you are interested in career growth is to think bigger than what may 
be comfortable to you. Many of us engineering types are wired to be conservative and have that “factor of 
safety” in our career and life decisions. My advice is to really stretch yourself. Think bigger and reach higher 
than what is comfortable, and then be clear on what it will take to accomplish your goals. 

If you are really ambitious, be prepared for the sacrifices that come with fast growth. Are you willing to work 
the long hours and put up with extensive travel that could be very invasive to a family structure? The timing 
of life events may need to be considered as you think big about a career that is outside of the traditional 
system. 

I can say this with great confidence now: You can have anything as an engineer that you want. You can make 
unbelievable money and make a tremendous impact on the industry and the world. The key is to think big 
and plan for the long term.

Thinking big and long term 
greatly enhances your career 
success.

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



The World’s Largest Corrosion Conference & Expo

OFFICIAL MEDIA PARTNERS

Exhibitors at CORROSION 2016

 n Build key business partnerships with 
7,000+ decision makers

 n Showcase your products, services, and 
technology alongside 400+ companies

 n Reach new audiences from 70+ 
countries across 15 unique industries

 n Gain increased exposure through 
company listings online and in print

To reserve your booth space, visit nace.org/exhibit2

Awarded One of TSE’s Fastest 50 Growing Tradeshows

March 6-10, 2016 | Vancouver Convention Centre | Vancouver, BC, Canada
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FIRM THOUGHTS

I think engineers are very difficult persons to give gifts to. So this holiday season, I get to provide some 
suggestions. The editor of Civil + Structural Engineer asked me to review several new books and maybe 
even suggest some not-so-new ones. The new books are “Art’s Principles” and “Street Smart.” The not-so-
new ones include my book, “Achieving Zero,” “Good to Great,” “Built to Last,” and my old favorite, “How 
Come Every Time I Get Stabbed in the Back My Fingerprints Are on the Knife?”

Art’s Principles is loaded with the thoughts and lessons that Art Gensler discusses and credits with the 
success of his world’s largest, 4,000-person architect firm. It clearly demonstrates how relationships and an 
entrepreneurial spirit can take one person, with great marketing skills, and create a dynamic and globally 
successful entity. 

Gensler’s own sales skills deserve significant mention as it is clearly about his ideas, his efforts, his lessons 
learned, and how he promulgated them into his professional practice. While my feeling is that the book is 
most appropriate for architectural firms, there are learning nuggets in it for all types of firms. 

Street Smart by Samuel I. Schwartz is a comprehensive study of how humans have developed travel ways 
— and Schwartz starts with the invention of the wheel, 7,000 years ago! As the book moves through U.S. 
history, there are amazing vignettes and tales of greed, corruption, political manipulations, and downright 
criminal activities in the process of building the transportation ways in our country. Those tales alone make 
for good reading. 

But Schwartz is an accomplished, globally recognized expert traffic engineer and transportation engineer, 
and he proposes that smarter street design will enrich our lives significantly. He has examples to show how 
his theories work. You can probably tell that I really enjoyed his book.

The other four books mentioned above will also make great gifts for any engineer and certainly for students 
considering the engineering field. My book has all of the details and authors’ information for the other three, 
but you surely can find them on your own if you have some engineering talent.  

DAVID EVANS, P.E., PLS, F.ASCE, is the founder (1976) and a member of the board of David Evans Enterprises, Inc., the holding 
company for David Evans and Associates (www.deainc.com), and the author of “Achieving Zero,” a book on the life of the firm. 
He can be contacted at david.evans@zweiggroup.com. 

Books for difficult-to-
buy-for engineers.

“Santa has the right idea — visit people only once a year!”   
— Victor Borge

“The world is a book, and those who do not travel read only one 
page.” — Saint Augustine

“People say I don’t write books; I make Christmas presents.”  
— Bryce Courtenay, South African novelist   

Gift suggestions for engineers 

IES, Inc.
800.707.0816

www.iesweb.com

VisualAnalysis
General purpose analysis and design.

VisualFoundation
Mat foundations and combined footings.

Easy Software for
Foundation Engineering

St��ct�ral desig� is what
we do.  IES tools are quick
and versatile.”

“
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Events

January

Transportation Research Board (TRB) 95th Annual Meeting
Jan. 10-14, 2016, Washington, D.C.
The TRB Annual Meeting program covers all transportation modes, with 
more than 5,000 presentations in nearly 750 sessions and workshops. 
The spotlight theme for the 2016 TRB Annual Meeting is Research 
Convergence for a Multi-Modal Future.
www.trb.org/AnnualMeeting/AnnualMeeting.aspx  

Building Innovation 2016
Jan. 11-15, 2016, Washington, D.C.
The National Institute of Building Sciences Fourth Annual Conference 
& Expo explores solutions for designing and constructing sustainable 
and resilient buildings, infrastructure, and communities that are safe, 
secure, and able to withstand and recover from natural and man-made 
disasters..
www.nibs.org/?page=conference2016 

Becoming a Better Project Manager
Jan. 26, 2016, Las Vegas
Feb. 2, 2016, Houston
March 15, 2016, Fayetteville, Ark.
This course provides a fundamental understanding and some specific 
tools that new and aspiring project managers can use to be more effective.
https://zweiggroup.com/seminars/better_pm 

Advanced Project Management
Jan. 27, 2016, Las Vegas
Feb. 3, 2016, Houston
March 16, 2016, Fayetteville, Ark.
One-day seminar to help higher-level design and technical professionals 
develop advanced leadership and management skills to better lead 
projects and clients.
https://zweiggroup.com/seminars/advanced_pm 

Geodesign Summit
Jan. 27-28, 2016, Redlands, Calif.
Learn how geodesign as a tool for collaborative planning and design is 
being used to create safe, sustainable, and increasingly more resilient 
communities.
http://geodesignsummit.com 

February

Geotechnical & Structural Engineering Congress
Feb. 14-17, 2016, Phoenix
The ASCE’s Geo-Institute and Structural Engineering Institute are 
combining their annual conferences to offer one expanded conference 
featuring 15 tracks and six plenary sessions focusing on interdisciplinary 
and discipline-specific areas. In addition, more than 100 exhibitors are 
expected.
http://geo-structures.org  

Environmental Connection
Feb. 16-19, 2016, San Antonio, Texas
Environmental Connection provides peer–reviewed education, 
products, and technology that address four educational tracks: Erosion 
and Sediment Control; Stormwater Management; Surface Water 
Restoration; and MS4 Management.
www.ieca.org/conference/annual/ec.asp

International Conference on Water Management Modeling
Feb. 24-25, 2016, Toronto
Emphasis on state-of-the-art computer modeling for resolving water 
quantity and quality problems in stormwater, wastewater, and water 
distribution systems.
www.chiwater.com/Training/Conferences/conferencetoronto.asp 

March

PCI Convention & National Bridge Conference
March 1-5, 2016, Nashville, Tenn.
PCI Convention and National Bridge Conference is co-locating with 
The Precast Show, creating the largest tradeshow in North America 
dedicated to precast concrete. More than 35 education sessions focus 
on key areas such as technical, transportation, research, marketing, 
business, and productivity.
www.pci.org/2016convention 

Sustainable Water Management Conference
March 7-10, 2016, Providence, R.I.
Solutions for balancing the benefits of conservation with the costs; 
managing water resources, sustainable utilities, and infrastructure; 
urban planning and design; energy efficiency; water conservation; 
stormwater; and reuse.
www.awwa.org/conferences-education/conferences/sustainable-water-
management.aspx

April

SPAR International
April 11-14, 2016, The Woodlands, Texas
Conference and exhibition focused on end-to-end business and 
technology considerations for 3D measurement and imaging for 
industrial facilities; building, architecture, and construction; and civil 
infrastructure.
www.sparpointgroup.com/international

Send information about upcoming conferences, seminars, and exhibitions 
relevant to civil and structural engineering to Bob Drake at bdrake@zweiggroup.
com.

www.awwa.org/conferences-education/conferences/sustainable-water- management.aspx
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CIVIL + STRUCTURAL ENGINEER ONLINE

Every month, Civil + Structural Engineer provides additional columns 
and articles online to supplement the content in this print issue. Check 
out the following articles posted online with the December 2015 issue:

Project Profitability: Training project managers — Part 2
By Howard Birnberg, Association for Project Managers

The first step in the training process is to determine the need for training. 
A thorough needs analysis should be performed on the organization 
by employee and position. In assessing the organization's needs, it is 
necessary to look at the firm as a whole. What are its strengths and 
weaknesses, and how does it compare to its competition? Another 
important aspect of this organizational assessment is the climate of the 
firm. The firm's attitude and motivational level will have a great impact 
on the success of any training programs that are instituted.

A staff training program requires a long-term commitment and 
recognition that the payback may not be immediate. Regular training 
will result in a more productive and profitable organization. There are 
at least eight steps to developing a training program.

Read the entire article at http://tinyurl.com/projectprofit-dec15. 

Maintaining critical road, rail, and bridge infrastructure
By Del Williams, technical writer

Much of America’s infrastructure has outlived its intended service 
life, and a failure of traditional waterproofing coatings has led to 
significant corrosion of structural elements, including rebar. New 
high-performance waterproofing alternatives are replacing more 
traditional materials such as sheet goods and sacrificial short-term 
liquid sealants to help civil and structural engineers cost-effectively 
protect and maintain critical infrastructure ranging from rail, highway, 
and pedestrian bridges to tunnels, parking decks, and airport roadways.

Read the entire article at http://tinyurl.com/waterproof-dec15. 

Spray-applied waterproofing now accounts for more than 50 percent of the 
membranes applied to Massachusetts’ state bridges.

WORLD’S LARGEST SOIL AND WATER EVENT
Feb. 16-19, 2016 San Antonio, Texas

www.ieca.org/CSEHosted by IECA

 

ENVIRONMENTAL CONNECTION
Over 4 days, Environmental Connection provides peer–reviewed 
education, products and technology which address: erosion and 
sediment control, stormwater management, surface water restoration 
and MS4 management. 

   • How Dirty is Your Watershed? Sediment/Turbidity TMDL          
      Development and Compliance
   • Achieving Successful, Cost-effective Erosion Control through        
     Proper Management of  Vegetation and Soil
   • Green Infrastructure - Make Maintenance a Priority
   • The Challenge of Dual Municipal Separate Storm Sewer         
      System (MS4) Jurisdiction
   • Bio-Technical Remediation of Urban Channels
   • Performance Comparisons of Construction Inlet Protection         
      Practices using Large-Scale Testing
   • Five Fundamentals for Successful Restoration of Disturbed Lands

PRESENTATION HOT-TOPICS



14          cenews.com          December 2015

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

Nominees must be 40 years of age or younger as of Dec. 31, 2015, and work-
ing in the United States as a civil or structural engineer for a private-sector 
company (or self-employed), public agency (i.e., federal, state, county, or 
city), military, non-profit organization, or educational or research institution. 
Self-nominations are acceptable.

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

• All nominations must be made online at www.zweiggroup.com/rising-
starsaward. Please select the appropriate category — civil engineering 
or structural engineering — and provide sufficient information about 
nominees as requested on the nomination form.

• The nomination period closes at midnight (Eastern Time) on Feb. 15, 
2016.

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

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

• Each nomination should include a publication-quality digital photo (jpg 
or tiff file) of the nominee — 2 by 3 inches or larger at a resolution 
of 300 dpi. This can be uploaded at www.zweiggroup.com/risingstar-
saward; the image file name should include the nominee’s name. Sug-
gestion: Photos of nominees at work or on a project site provide greater 
visual interest if ultimately published in the magazine, but selection is 
not based on submitted photos.

Selection process
• All completed nominations submitted by the deadline will be con-

sidered by judges representing Civil + Structural Engineer mag-
azine and/or Zweig Group. Nominees with incomplete nomination 
forms may not be considered in the selection process.

• Rising Stars in Civil + Structural Engineering will be selected 
from the nominations at the discretion of the judges based solely 
on the information submitted via the online form.

• Nominees selected as Rising Stars in Civil + Structural Engineer-
ing will be notified via email on or before April 1, 2016.

Two important notes: 1) Rising Stars in Civil + Structural Engineer-
ing are selected exclusively from the nominations we receive; and 2) 
selection is based entirely on the information contained in the nomina-
tion. So, please take some time to consider the younger, highly skilled 
and hard-working civil and structural engineering professionals you 
know who deserve recognition — and then tell us about them at www.
zweiggroup.com/risingstarsaward.

ON THE RISE

Rising Stars in 
Civil + Structural Engineering
Nomination period opens for 2016 awards.
By Bob Drake
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Kevin Nelson, P.E.
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BCEE
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Chet Teaford, P.E. Brian Skupien Andrew Utic Kevin Rey, E.I.T. Troy Hartjes, P.E.

Dewberry hired three professionals in its Raleigh, N.C., office to en-
hance the firm’s land planning and development capabilities. Joseph 
Skinner, P.E., vice president, has more than 40 years of experience 
in engineering, land development, and business management projects 
throughout North and South Carolina. Cindy Hoffman, RLA, LEED 
Green Associate, senior land planner and landscape architect, will be 
responsible for project management, due diligence, site analysis/feasi-
bility, master/site planning, entitlements, design implementation, and 
construction documentation for health care, higher education, com-
mercial, mixed-use, and industrial clients. Conley Hilliard, business 
development manager, has an extensive background as an advocate 
for economic development. He spent more than a decade with the 
North Carolina Department of Commerce promoting the growth and 
expansion of established industries throughout the state. Also in Ra-
leigh, Elizabeth L. Lusk joined the firm as an environmental scientist 
and Steve Hilderhoff, P.E., BCEE, as an associate and senior project 
manager. Lusk is responsible for development and review of environ-
mental permits for transportation, utility, and other civil works projects 
throughout North Carolina. As a previous North Carolina Department 
of Transportation employee, she has extensive background performing 
natural resource assessments, managing environmental permitting, and 
monitoring regulatory compliance for transportation projects. Hilder-
hoff will be responsible for enhancing Dewberry’s water/wastewater 
capabilities throughout North Carolina while providing design exper-
tise for utility infrastructure projects. Connie Lasher joined Dewberry 
as a staff environmental scientist in the firm’s Pensacola, Fla., office on 
the team responsible for developing multi-year implementation plans 
and recovery frameworks for Gulf Coast counties to use funds related 
to the 2012 RESTORE Act. Lasher has participated in 10 Natural Re-
source Damage Assessment studies in response to the 2010 Deepwater 
Horizon oil spill. Dewberry hired Spencer Lee, P.E., as a senior proj-
ect manager in the firm’s Baltimore office. Lee will focus on bridge de-
sign and rehabilitation projects, as well as other transportation-related 
projects. 

Juan Carlos Arteaga, AIA, NCARB, CBO, CGC, LEED AP, joined 
HNTB Corporation as senior director of the Southeast Division avia-
tion architecture practice and associate vice president. Based in the 
firm’s Lake Mary, Fla., office, he serves as HNTB’s architect of record 
managing large, high-profile aviation terminal projects. Kevin Nelson, 
P.E., joined HNTB as senior vice president and chief growth officer, 

responsible for exploring potential growth opportunities in new mar-
kets and services and developing the plan to optimize these opportuni-
ties across all five of HNTB’s geographic divisions.

Carmine Borea, P.E., joined Finley Engineering Group as bridge en-
gineer, assigned to the Bayonne Bridge Navigational Clearance Proj-
ect, working on launching gantries kinematics, along with providing 
technical support to Skanska Koch Kiewit’s erection of the segmental 
viaduct approach structures. Finley also hired Patrick Noble, E.I., as 
bridge designer assigned to the SR 40 Ocklawaha Bridge Replacement 
design team, where he will be involved in preparing the FL FIB girder 
design.

Andrew J. Gillespie, P.E., joined Gannett Fleming Transit & Rail 
Systems as vice president of the Transit and Rail Systems division 
and director of special projects. Based in the firm’s Philadelphia of-
fice, Gillespie leads the setup, organization, and day-to-day oversight 
of project management, development, engineering, and overall deliv-
ery of complex rail and transit systems projects. Gannett Fleming also 
hired Chet Teaford, P.E., as a principal of business development and 
operations for Arizona and California operations. Based in Phoenix, he 
has more than 30 years of experience, including program and project 
management, transportation planning, civil engineering, and design-
build planning and delivery.

Brian Skupien joined Brookfield, Wis.-based R.A. Smith National as 
a structural engineer in the structural services division. His focus is on 
building design, including residential and light industrial construction. 
R.A. Smith National also recently hired Andrew Utic as a civil engi-
neer in the transportation division and Kevin Rey, E.I.T., as a civil en-
gineer in the land development services division. Troy Hartjes, P.E., 
joined the firm as senior project manager in the municipal services di-
vision. With nearly 20 years of experience, he is responsible for client 
and project management, quality control, and design and coordination 
of municipal engineering and land development projects. Jeff McBain 
joined R.A. Smith National as a construction services representative in 
the construction services division. He has more than 27 years of expe-
rience working in the public works construction field and specializes 
in roadway and utility construction administration and management, as 
well as public and agency coordination.

Awards, 
promotions, 
and new hires



16          cenews.com          December 2015

The year of 
big ideas

Business trends and opportunities in 2016
By Andrew Raichle, P.E.

Special Report

Changing weather patterns are not only a problem for coastal communities. 
Roads and bridges experienced extensive damage on the Blanco River near 
Blanco, Texas, from the Memorial Day 2015 Flood. 
Photo: U.S. Geological Survey/photo by Michael Nyman

It is an exciting time to be an engineer in the United States. There is 
clearly an increased awareness of our place in the world and our future 
living within its dynamic environment. The result is a renewed interest 
and political will focused on tackling big issues. The nation is looking 
to engineers to make its will a reality, and our business marketplace will 
reflect this challenge in 2016.  

Setting the stage
The engineering marketplace is particularly sensitive to the nation’s 
economy. Having largely returned to the world’s safe-haven for 
investment, credit markets have eased and opportunities to tackle big 
issues are peaking. The corporate engineering world has responded to 
this marketplace, executing a series of mergers and acquisitions that 
created multinational “mega-firms” capable of solving our largest and 
most complex issues.  

The fact is that there is an emerging suite of big issues to deal with. 
Led by climate change and an energy revolution, these issues are 
societal in nature and present a more serious challenge than those we’ve 
tackled in the prior three decades. The tech revolution of the 1990s 
was transformative, but we largely ignored the emerging issue of clean 
drinking water availability. The development speculation of the 2000s 
was lucrative (and ultimately economically disastrous for many), but it 
didn’t have the potential to shift the world’s energy geopolitics. We are in 
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Post-Sandy response will include major resiliency improvements to public 
infrastructure, including tunnels, airports, bridges, rail, and highways in 2016. 

Photo: U.S. Army Corps of Engineers

Repeated storm impacts, combined with sea level rise, make development and 
improvement of models that help forecast coastal change important to planners 

working to build more resilient communities.
Photo: U.S. Geological Survey/photo by Karen Morgan

uniquely important times, and the engineer will play a particularly large 
role in the nation’s future, starting with what we do in 2016.

Climate change and resiliency
Largely ignored for the last two decades, the climate change resiliency 
effort now occupies center stage in the engineering community. The 
losses experienced in recent natural disasters have highlighted the fact 
that non-response to climate change is societal suicide. Simply put, the 
benefit-to-cost ratio of resiliency against climate change has exceeded 
1.0. In response, both public and private entities are financing resiliency 
efforts focused on sea level rise, climate pattern change, and increased 
storm intensity and frequency.

In 2016, the engineering marketplace will experience particularly high 
demand for resiliency services in the Superstorm Sandy marketplace. 
The large capital expenditures associated with the post-Sandy response 
are making their way through the bureaucratic and regulatory pipeline, 
and we will see real action on major resiliency improvements to public 
infrastructure, including tunnels, airports, bridges, rail, and highways in 
2016. These demands will be supplemented with major investments by 
municipal entities (principally New York City) to provide flood protection 
for the nation’s most densely populated urban areas.

Despite the focus on Sandy-impacted areas, the nation recognizes 
that a proactive response to climate change is warranted. Public and 
private interests throughout the nation are developing resiliency plans 
and implementing them. For instance, the State of Washington has 
recognized that its coastal highways are vulnerable to coastal erosion 
and sea level rise, and has identified those vulnerabilities and prepared 
action plans. In the private marketplace, where finance rules the agenda, 
Goldman Sachs has defined climate change as a “defining interest for 
the 21st. century,” and explicitly ties companies’ long-term investment 
performance potential to their ability to respond to climate change. 
Companies take note of these types of analyses, and are implementing 
resiliency plans that protect their infrastructure, continuity of operations, 
and sources of revenue. Lastly, climate change is not a problem only for 
coastal communities. Changing weather patterns affect agriculture, water 
supply, and the fundamental distribution of people and resources. As a 
measure of this impact, a marketplace is evolving for “climate-resilient 
agriculture” that recognizes the importance of food supply security in a 
changing environment.

Of course, the challenge of climate change is global and societally 
pervasive.  It will remain as a strong influence upon the engineering 
marketplace for decades, subject to periodic peaks associated with major 
storm events.

Energy revolution
The U.S. Energy Revolution, driven by shale deposit extraction, is second 
only to resiliency in the attention of the engineering marketplace. With 
the resource identification and extraction efforts largely under control, 
the engineering challenges have shifted to distribution and environmental 
compliance.

The well-documented abundance of shale deposits throughout the 
nation, and the technology to extract them, has had substantial impacts 
upon energy prices and geopolitical relationships. However, the ability 
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to realize the potential of these resources is restrained by distribution. 
Engineering demand for solving this problem will be substantial in 2016 
and beyond.  Internally, the nation must resolve the environmental and 
societal conflicts associated with petrochemical distribution by pipeline, 
barge, and rail.

While distribution is the primary engineering issue associated with the 
energy revolution, environmentally responsible extraction remains a 
problem that will be of particular interest to the engineering community 
in 2016. The use of chemical extraction and the responsible disposal 
of shale extraction wastewater is an emerging environmental issue. 
Corporate entities will look to get ahead of forthcoming regulatory 
restrictions and environmental liabilities.

Clean energy — in the form of solar, wind, and hydro-electric generation 
— remains a strong marketplace for engineers. Financial incentives 
in this sector have rebounded, and public sentiment for clean energy 
remains strong. We expect that clean energy will remain a substantial 
marketplace in 2016.

Water
The engineer’s role in providing clean water to society is perhaps its 
most important and historically substantive responsibility. The American 
West is in crisis over water supply, and the engineering community 
will respond in 2016. Drought, combined with increased demand, have 
created a water supply cocktail of epic proportions. Engineers, while 
hoping for rain, are pursuing fundamental changes in the way we source, 
distribute, and allocate water to various demands.

The clean water issue extends beyond drought, and includes the issue of 
water quality. Urban and agricultural interests throughout the country are 
being pressed by the EPA to remedy water quality impairments caused 
by urban runoff and nutrient-laden discharges. The urban issue requires 
the particular attention of engineers to establish measures such as “green 
streets” and mechanical treatment to meet federal requirements.

Gulf Coast
The Gulf Coast is a national treasure that is in rapid decline due to natural 
disasters and man-induced environmental changes. During the last 
decade, the region has experienced multiple hurricanes, the Deepwater 
Horizon oil spill, and continued coastal subsidence caused by petroleum 
extraction and delta hydraulic manipulation.

Restoration of the Gulf Coast is a massive undertaking, and requires 
a national effort. That effort will be partially underwritten in 2016 by 
the Deepwater Horizon oil spill settlement, which will provide multiple 
billions of dollars for environmental restoration work. Engineering 
companies are positioning themselves for that work, and it will provide a 
substantial source of revenue in 2016.

Rental housing and long-term care
In the wake of the “Great Recession” and a societal move toward 
re-urbanization, the residential development marketplace has 
shifted substantially toward construction of rental housing in urban 
environments. This trend has created an urban redevelopment boom that 
requires engineering skills falling outside of the traditional greenfield 
development model. Urban redevelopment involves site remediation 

Environmentally responsible extraction and distribution of extensive shale gas 
are primary engineering issues. 
Photo: U.S. Geological Survey/photo by Kelly Maloney

A hydrologic technician from the U.S. Geological Survey Idaho Water Science 
Center measures streamflow in Lightning Creek at Clark Fork, Idaho. The USGS is 
collecting data at hundreds of sites on rivers and streams in six western states to 
document the 2015 drought. Photo: U.S. Geological Survey/photo by Ryan Smith
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ANDREW RAICHLE, P.E., is vice president of Matrix New World Engineering (http://matrixneworld.com), 
a woman-owned business that provides engineering solutions for the nation’s infrastructure and 
environment and promotes an equitable and high standard of living for all people.

professionals, utility retrofitting, and planning exercises that are substantially different 
from those skills necessary to develop housing in the suburban/rural environment. The re-
urbanization phenomenon is expected to persevere; therefore, we expect that it will represent 
a strong marketplace for 2016 and beyond.

The nation’s aging population presents a similar opportunity for development of long-term 
care facilities. Demand is strong, and national developers and insurance providers have 
recognized the opportunity.

Summary
The engineering marketplace is strong and dominated by “big idea” projects. The most 
compelling evidence of this marketplace is the emergence of dominant multi-national 
engineering and construction corporations that are designed to take on the most complex and 
substantial projects. In fact, their existence relies upon them.  

Given the gravity of the issues facing the nation and the world, favorable economic conditions, 
and shortages in engineering talent, we anticipate an exceptionally strong engineering 
marketplace in 2016. Companies should be able to demand premium pricing and anticipate 
strong workload throughout the year. Beyond commercial interests, the engineer is presented 
with a unique opportunity in 2016 to make a difference in the trajectory of humanity. Think 
big!

Urban stormwater issues require the particular attention 
of engineers to establish measures such as green streets 

and mechanical treatment to meet federal requirements. 
Photo: U.S. Environmental Protection Agency/photo by Eric 

Vance

Clean energy — in the form of solar, wind, and hydro-
electric generation — remains a strong marketplace for 

engineers. Photo: U.S. Geological Survey/photo by Paul 
Cryan

Restoration of the Gulf Coast will be partially underwritten 
in 2016 by the Deepwater Horizon oil spill settlement. 

Photo: U.S. Coast Guard

MotionScan!

Structure inspections, rock placement, dredging operations monitoring  
are but a few applications in which MotionScan 3D real-time scanning can increase project 
efficiency by always moving forward. Survey equipment on the vessel conducting the operations 
provides the information needed in real time, without moving construction vessels to conduct  
a survey. Keeping the operations continuously moving forward with accurate survey information 
saves time, increases efficiency, and decreases costs. The 3D sonar can be vessel-mounted or 
tripod-mounted, increasing the versatility of the same system.

Contact us at +1-425-492-7400  
or swa_sales@teledyne.com  
for more information! www.blueview.com

3D Inspection, Repair, and Maintenance

BV5000 
Multibeam 
Scanning 
Sonar



20          cenews.com          December 2015

FIRMS IN FOCUS

Are you thinking about whether your firm should obtain a contract with 
the federal government’s General Services Administration (GSA)? If 
you provide architectural, engineering, energy efficiency, environmental, 
construction management, or related services, a recent GSA policy 
change will affect your decision calculus.

In brief, as of Oct. 1, 2015, GSA is doing away with many of its 
stand-alone schedules and is merging them into the new Professional 
Services Schedule. This will provide many advantages to firms seeking 
GSA contracts, but also will create a more complex situation for some 
firms that are seeking GSA contracts, especially those that offer energy 
efficiency services. 

Background
Under one of its programs — Multiple Award Schedules — GSA 
maintains a stable of professional services firms, including many large 
A/E, construction management, and environmental firms. A vast array 
of other types of professional services firms have GSA contracts in 
areas as diverse as advertising, public relations, logistics management, 
interpretation services, and many others.

Each of these firms has negotiated a contract with GSA with a set of 
approved hourly rates that escalate over time, a five-year initial period of 
performance, and options for as many as 15 more years.

Any federal agency can order services from these firms, with no dollar 
limit on any individual project or group of projects. In addition, GSA 

allows states and municipalities to utilize GSA contracts under certain 
circumstances, for example to prepare for or respond to certain types of 
natural disasters. The State of New Jersey, for example, is a major user of 
GSA schedule contracts to support its Sandy recovery efforts.

Until recently, GSA allocated many types of professional services 
into separate schedules. As a few examples, one schedule covered 
environmental services, another covered professional engineering 
services, and another covered management consulting services (the 
MOBIS Schedule).  

In planning a GSA initiative, therefore, a typical professional services 
firm would have to choose one schedule or another. It certainly was 
not unheard of for a firm to obtain separate GSA contracts under many 
different schedules to cover a broad array of the firm’s capabilities, but 
this came at the expense of having to prepare separate proposals and 
administer different contracts.

In some cases, a firm could obtain a “consolidated” contract. In the 
author’s experience in helping firms obtain such contracts, Consolidated 
Schedule contracts offered many advantages, most notably, the ability of 
a multidisciplinary firm to have a single GSA contract that covers many 
different areas of expertise.

GSA’s change
As part of a streamlining initiative, GSA decided to eliminate many 
(but not all) of its stand-alone schedules for professional services and to 
fold them into a single, Professional Services Schedule. The individual 
schedules that GSA eliminated include many of those that traditionally 
are obtained by A/E, engineering, environmental, and construction 
management firms, as well as several others.

The individual schedules that GSA eliminated include Environmental, 
MOBIS, Professional Engineering Services, Logistics, Language 

Important GSA changes
Merger of several longstanding contracts may impact 

a firm’s pursuit of federal work.
By Dave Alexander
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Services, Advertising and Integrated Marketing Services, and Financial 
and Business Solutions. In addition, Consolidated Schedule contracts 
are being folded into the Professional Services Schedule.

Creation of the Professional Services Schedule offers several advantages, 
especially to multidisciplinary firms. For example, a firm that offers 
both environmental and construction management services no longer 
has to seek separate GSA schedule contracts (which can be costly in the 
front end) nor administer multiple contracts (which can be burdensome 
over the long run). 

In addition, GSA has taken steps to ensure that the Professional Services 
Schedule is open even to very small firms. In particular, even very small 
firms that offer services in only one particular discipline can obtain a 
Professional Services Schedule contract. Unlike the rules under the 
now-obsolete Consolidated Schedule, there is no requirement to provide 
a broad array of services. And at any time following contract award, a 
firm can expand its GSA contract via the contract modification process.  

Previously, if a firm with a GSA Environmental Schedule contract 
wanted to add, say, management consulting services to its contract 
portfolio, it would have had to obtain a different GSA contract (under the 
MOBIS Schedule). Under the Professional Services Schedule contract, 
the act of adding management consulting can be handled via a relatively 
simple contract modification request, as the traditional MOBIS services 
are now under the same contractual roof as environmental services.

Creation of the Professional Services Schedule is not a panacea. First, 
for firms that are interested in providing energy efficiency services to 
the federal government — a vibrant market niche — the new rules are 
complex. Under some circumstances, certain types of energy efficiency 
services can be included in a Professional Services Schedule contract, 
but under other circumstances, a firm would be better off pursuing a 
contract under GSA’s Facilities Maintenance and Management Schedule 
— one of the schedules that was not folded into the Professional Services 
Schedule. There are other discipline areas as well for which the choice 
is complex.

Second, while a Professional Services Schedule contract can reduce 
administrative burdens, a firm still will have to contend with GSA’s Price 
Reductions Clause, which imposes unique price monitoring burdens.       

Winning a GSA schedule contract can be moderately difficult, and the 
Brooks Act restricts the types of services that can be provided with 
respect to architecture and engineering services related to real property. 
While these contracts are not panaceas, they can yield substantial 
revenues and can be particularly attractive for firms looking to enter the 
federal market for the first time, or to diversify within the market. With 
some additional research, you can reach a good decision as to whether a 
GSA contract would make sense for your firm.

DAVE ALEXANDER is a principal with Lincoln Strategies LLC (www.lincolnstrate-
gies.com) in Carlisle, Mass. He authored Zweig Group’s “Guide to Winning 
Federal Government Contracts for AEC & Environmental Firms (2nd Edition).” 
He can be contacted at da@lincolnstrategies.com.
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It’s no surprise that buildings are being built quicker than ever, putting 
AEC firms under constant pressure to design projects in record time. In 
fact, by 2016, the U.S. construction industry is projected to grow to $1.07 
trillion in new construction efforts. With such an incredibly lucrative 
market opportunity, it’s important that architectural and engineering 
firms are able to capitalize upon the demand. But to do this, they need 
to be able to hire the best individuals for the job, provide the necessary 
resources to collaborate quickly, and meet client’s deadlines.

In the past, teams working on CAD files and BIM models had to sit in the 
same office because CAD file open and BIM sync delays made it nearly 
impossible to work simultaneously on the same projects across multiple 
locations. However, increasingly distributed project teams and much 
faster project cycles have rendered this dated approach unsustainable 
and ineffective. 

Assembling the perfect project team with all the right skills in a single 
office is unrealistic, leading to companies often flying employees in from 
other locations to work on key projects. This only increases the time it 
takes to complete projects. Company managers realized they needed to 
hire and allow employees to work across disparate locations, but that 
created a new set of issues. It’s also challenging to expand into new 
geographies or acquire other firms with complementary expertise and 
on-board them quickly.

Sharing large project files in software such as Autodesk Revit, 
AutoCAD, and SolidWorks across offices is slow, unreliable, and creates 
version control issues. Centralizing data in one office makes access 
from distributed sites extremely slow. For example, C&S Companies in 
Syracuse, N.Y., said it was taking 20 to 30 minutes for engineers in its 
San Diego office to open project files, even though they had invested in 
robust networking infrastructure and optimization devices.

Engineers often try to email files or make local copies to get around these 
problems, but that slows down work and increases the risk of project 
errors since teams have to merge changes from multiple copies of the 
files. Unfortunately, these productivity roadblocks are often accepted as 
a cost of doing business.

AEC firms are now modernizing their IT systems, turning to new 
technologies in the hopes they can break down the silos between offices 
and get the right person on the right project, regardless of location. The 
cloud holds significant promise, and many AEC thought leaders have 
turned to cloud solutions in various forms to solve these problems and 
accelerate innovation.

Cloud technology is not without its challenges. File versioning and data 
integrity can still be an issue, and file transfer and sync can still take a 
long time. Cloud solutions normally lack the ability to lock files that are 
in use or let users across multiple offices collaborate in the same project 
file in real-time. 

We talked to four companies leading the charge and developing 
innovative projects by leveraging the cloud. Thomas & Hutton, 
Entuitive, NELSON, and OHM are each using cloud technology to 

Thomas & Hutton leveraged cloud technology to create a technology-forward 3D video depicting a flythrough of a rendered rail site and 
manufacturing center, developed collaboratively by engineers working in six offices. Image: Thomas & Hutton

Building in the cloud(s)
How technology has enabled AEC to meet demand.

By Randy Chou

FIRMS IN FOCUS
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create remarkable structures in record time. In each case, the companies 
used a combination of cloud storage, such as Amazon Web Services, 
and a local controller device in each office that gave users collaborative 
access to files.

Thomas & Hutton: Seneca rail site 
Thomas & Hutton is a privately held, professional services company 
providing engineering, surveying, planning, GIS, and consulting 
services to public and private clients. The company leveraged cloud 
technology to create a technology-forward 3D video depicting a 
flythrough of a rendered site, developed collaboratively by engineers 
working in six offices. They showed the video to their prospects so 
they could envision how their plant — a rail site and manufacturing 
center — would look on the site. It was part of a joint effort with Oconee 
County and the South Carolina Department of Commerce to help bring 
high-quality manufacturing jobs and investment to the area. This video 
helped Thomas & Hutton land the business. By using applications from 
Autodesk Civil 3D, Adobe Creative Suite, and Sketchup, they were able 
to draw up plans and share their large files instantaneously.

Entuitive: Calgary central library 
Entuitive is a consulting engineering practice with a vision “to design 
advanced structures and systems that support a sustainable future.” The 
firm was called in to help redesign one of Calgary’s most important and 
distinctive cultural institutions. A significant amount of engineering 
innovation is behind the plan and construction of the new landmark civic 
building that incorporates striking signature design and was constructed 
over one of Calgary’s busiest light rail train lines. This project required 
a specialized effort to ensure that there were no disruptions to existing 
service of the line. The cloud was the single most important technology 

enabling Entuitive’s “One Company” philosophy that allowed them to 
iterate quickly on the project. Geographically dispersed teams were able 
to collaborate through the cloud to achieve a finalized blueprint quickly.

NELSON: GAF corporate campus
GAF, North America’s largest roofing manufacturer, turned to NELSON, 
a global architecture, design, engineering, and consulting services firm, 

By leveraging expertise from distributed locations, OHM Advisors successfully updated Newark, Ohio’s aging infrastructure and 
helped reimagine the look and function of the downtown area to drive economic development. Image: OHM Advisors

Entuitive’s geographically dispersed teams were able to collaborate through the 
cloud to achieve a finalized blueprint quickly for a new landmark civic building that 

incorporates signature design and was constructed over one of Calgary’s busiest 
light rail lines. Image: Entuitive
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to design its new 377,000-square-foot corporate campus in Parsippany, 
N.J. The goals of the project were to create a new innovative, scalable 
workspace and to help the company redefine its identity. NELSON used 
cloud technology to collaborate across four locations in New York City, 
Harrisburg/Philadelphia, Chicago, and Los Angeles in applications, 
including Revit, AutoCAD, Sketchup, Adobe Illustrator, and Adobe 
Photoshop. The design project was successfully completed in less than 
six months.

OHM Advisors: Newark streetscape and transportation plan
OHM Advisors is an architecture, engineering, and planning firm that 
was responsible for the planning and design of an innovative and unique 
streetscape and transportation improvement project in historic downtown 
Newark, Ohio. The project included a complete roadway reconfiguration 
requiring the OHM team to involve engineers from three offices who 
had the expertise needed to seamlessly deliver a successful project. 
This was the first project OHM ran through a new cloud infrastructure 
solution that let them collaborate across offices. By leveraging expertise 
from distributed locations, the project successfully updated Newark’s 
aging infrastructure and helped reimagine the look and function of the 
downtown area to drive economic development. 

Coming together in the cloud
The examples of these forward-thinking companies and the projects they 
accomplished clearly demonstrate a growing demand for innovation and 
speed in the AEC industry. It’s more important than ever that architects 
and engineers are able to work together across distributed locations. 
The pace of work isn’t slowing down; civil and structural engineers are 
expected to churn out new designs quickly, leveraging the best team 
members, no matter where they’re based. A strategy based on cloud 

computing shows this is certainly achievable: Project members can span 
the entire globe but feel that they work in a single location. 

Each of the four firms was a recipient of Panzura’s Customer Innovation 
Awards, selected from more than 50 entries for their unique use of cloud 
technology to drive innovative projects.   

RANDY CHOU is CEO and co-founder of Panzura (www.panzura.com). 

NELSON used cloud technology to collaborate across four locations — New York 
City, Harrisburg/Philadelphia, Chicago, and Los Angeles — in applications including 

Revit, AutoCAD, Sketchup, Adobe Illustrator, and Adobe Photoshop, to design GAF’s 
new corporate campus. Image: NELSON

Certi cate Programs

Certi cate programs provide an in-depth course of study and 
the ability to earn a credential illustrating your commitment to 
expanding your knowledge.

ACI currently off ers two certi cate programs. 

Anchorage Design: Covers the basic design principles for 
anchorage to concrete, example design problems for single 
anchor applications, and an understanding of post-installed 
anchor quali cation.

Concrete Fundamentals: Covers 
the basic knowledge of the materials 
used to produce concrete. The 
importance of proper curing and 
protection of concrete, batching and 
mixing, and more.

ACI University is a global, online learning resource, providing on-demand 
access to a wide range of topics on concrete materials, design, and construction, 
appealing to everyone from testing technicians to practicing engineers. 

• Easier to access 
• Purchase through 

ACI Store 
• Available 24/7 
• Certi cate programs
• Live Webinars

www.ACIUniversity.com



December 2015          cenews.com          25

COMMERCIAL/INDUSTRIAL/GOVERNMENT

Project+Technology

“Hurricane Sandy represented one of the largest-scale evacuations 
declared in recent history in the United States,” said Edward 
Schneyer, director of Emergency Preparedness, Suffolk County 
Office of Emergency Management. “During Sandy, we rescued 250 
people from their flooded homes, evacuated two major hospitals, and 
several adult homes,” 

He said he was able to do this effectively because his agency has storm 
surge maps created by the U.S. Army Corps of Engineers (USACE), 
New York District. These maps provide emergency managers in all 
hurricane-prone states an understanding of the potential for the extent 
of storm surge that could occur for worst-case Category 1 to 4 storms, 
identifying areas from which people should evacuate if faced with the 
threat of storm surge. 

Presently, the Army Corps is updating these maps with higher-
resolution modeling and topography performed by NOAA’s National 
Hurricane Center’s Storm Surge Unit, so agencies will have more 
accurate information to educate the public, thus reducing risk to 
themselves and their property.

“Historically, 49 percent of human causalities from hurricanes are 
due to storm surge,” said Donald E. Cresitello, USACE Hurricane 
Evacuation Study Program Manager for the State of New York, U.S. 
Army Corps of Engineers, New York District. “Other impacts like 
riverine flooding due to rainfall, falling trees due to high winds, and 
indirect impacts like carbon monoxide poisoning and electrocution, 
can cause deaths. The development of these maps is the first step in 
the hazard analysis for the hurricane evacuation study process.” 

As the hurricane evacuation study managers for the National Hurri-
cane Program, the USACE is responsible for creating these maps. The 

maps — officially named the New York Hurricane Evacuation Study 
Hurricane Surge Inundation Maps — are being produced in collabo-
ration with the Army Corps’ New England and Baltimore Districts 
(see Figure 1). The Army Corps provides these maps to emergency 
managers in New York City, Westchester County, and Nassau and 
Suffolk Counties on Long Island, N.Y.

The Army Corps also guides emergency managers on how to use 
these maps by providing the maps in a hurricane decision-making 
software called HURREVAC (Hurricane Evacuation), developed by 
Sea Island Software for the National Hurricane Program. 

“Agency officials can use these maps to help reduce risk to the 
public,” Cresitello said. “They can use them for evacuation planning, 
to redefine their hurricane evacuation zones, identify where shelters 
should be located, and identify where assets should be staged prior to 
impact from a storm.” 

Schneyer said, “The storm maps serve as a very valuable resource 
for both government and private-sector agencies, as well as 
private residents. As a government agency tasked with emergency 
management responsibilities pertaining to evacuation and sheltering 
of the public, we use the maps to gain insight and perspective into the 

Updated storm surge maps identify at-risk areas and assist in 
evacuation planning and emergency response.

By JoAnne Castagna, Ed.D.

Saving more lives during 
hurricane season

Figure 1: This map, which shows a portion of the Connecticut shoreline, is an 
example of a storm surge map. The map shows the extent of surge that can be 
expected as a result of a worst-case combination of hurricane landfall location, 

forward speed, and direction for each hurricane category. Image: USACE
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geographical area impacted and use this information to determine the 
number of buildings or population potentially impacted by a flood.”

From this information, his agency can also pre-identify damage 
assessments even before the storm impacts the region. Suffolk 
County, N.Y., where Schneyer manages, has approximately 1,000 
miles of shoreline and its hurricane evacuation zones contain 225,000 
residents.

The new maps, like previous ones, are being created using GIS. The 
tool inputs data from various sources, such as aerial photography, 
and combines these layers of information in various ways to perform 
analysis and create maps.

The new maps will be a considerable improvement from the older 
maps because they will have higher-resolution storm surge modeling 
data and topography that will provide greater detail and accuracy. 
The new maps will show not only the extent of inland storm surge, 
but also the depth of the water — in ranges of feet — during different 
categories of storms. 

“Knowing what the depth of water may be in those areas helps 
emergency managers better perform their initial response after a 
storm and helps them know what kind of impacts they may expect 
during these types of storms,” Cresitello said.

As a result, emergency managers can better focus their limited 
resources. “As emergency managers dealing with the recovery 
effort and critical decision making, these storm maps provide the 
geographical area of primary concern where efforts and resources 
need to be focused to make essential and accurate damage assessments 
to determine life and property hazards,” Schneyer said. “In the initial 
stages of a response, our recovery resources are limited, especially 
for an event the size of Sandy. If resources are dispatched to areas that 
were not impacted, valuable time is lost mobilizing and re-assigning 
those resources.”

These maps are not just a tool for agencies, but also the general 
public. Schneyer said, “These maps provide an important level of 
awareness to residents that either live in a flood area or are preparing 
to purchase property located in a potential flood zone or hurricane 
storm surge zone.”

Schneyer’s agency is bringing this awareness directly to its residents. 
They are taking the information from the Army Corps’ maps and 
entering it into an interactive mapping program developed and 
viewable on Suffolk County’s website — http://gis2.suffolkcountyny.
gov/suffolk-shelters.  

The public can visit the website to locate their residence, see if their 
home is in a hurricane storm surge zone, and if so, which designated 
shelter is nearby (see Figure 2). 
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The USACE also wants the public to use these resources. “It’s 
important for people to know their specific zone,” Cresitello said. 
“The public should be aware of what evacuation zone they live 
in and should listen to their local officials (i.e. mayor, emergency 
manager, etc.) so they don’t question or ignore an official emergency 
evacuation order. We don't want the public deciding on their own 
if they should evacuate or not. If a location is in danger, then they 
should heed the evacuation order. It doesn’t matter if it’s six inches 
or 10 feet of water.”

During Sandy, people who should have evacuated but didn’t were 
stranded without help and faced many dangers, including electrocution 
from downed power lines and fires from massive gas leaks. 

Schneyer added, “The more information, especially information 
resulting from scientific studies and available technology, the more 
situationally aware we, and our residents, will be. This very valuable 
resource is an excellent tool for public education, emergency 
management planning, and emergency preparedness in general.”

JOANNE CASTAGNA, ED.D., is a public affairs specialist and writer for the U.S. 
Army Corps of Engineers, New York District. She can be reached at joanne.
castagna@usace.army.mil.
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Figure 2: A page from the interactive website that the Suffolk County Office of 
Emergency Management created for its residents, using the information from the U.S. 

Army Corps of Engineer’s storm surge maps. The public can use the site to locate 
their residence, see if their home is in a hurricane storm surge zone and if so which 

shelters are near them. Image: USACE

joanne.castagna@usace.army.mil
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Openness, flexibility, safety, and comfort are the driving influences 
behind senior living and medical office concepts of the future, 
expressed by winning entries of the NAIOP Niche Development 
design competition. Winning entries were submitted by design firms 
KGD Architecture, Arlington, Va.; Meyer, Ardmore, Pa.; and Ware 
Malcomb, Irvine, Calif.

In its fourth year, the competition invited architectural firms and 
design teams who work with developers and owners to conceptualize 
and design the products in niche development — primarily senior 
living and medical office/medical. The competition challenged 
the firms to conceive the opportunities arising from demographic, 
cultural, and political shifts.

While each entry showcased distinctive and abstract design elements, 
all of them incorporated universal themes of flexibility, practicality, 
and personalization into creating unique spaces that function 
efficiently and operate sustainably.

“Opportunities in niche development are rising, and it’s fascinating to 
see how these three companies envision the future,” said Thomas J. 
Bisacquino, president and CEO of NAIOP. “As progressive thought 
leaders in commercial real estate development, this year’s winners 
have showcased cutting-edge, yet practical, concepts.”

KGD Architecture’s concept is Aria, an urban-infill, 1 million-square-
foot development that serves as a multigenerational, mixed-income 
and mixed-use community. A vibrant, one-acre public courtyard at the 
center of three buildings forms the heart of the project. The concept 
redevelops an existing multifamily building into a combination of 
market-rate and affordable housing, with areas that showcase art and 
technology uses, as well as medical offices. 

Sustainable and high-tech elements are employed throughout Aria, 
from the roof garden terrace, where residents can cultivate herbs, 
vegetables, and fruits, to exterior and interior green walls that help 
maintain air purity and reduce demand on mechanical HVAC systems. 
Rooftop photovoltaic panels and microturbines capture solar and 
wind energy.

Meyer offers a continuing care urban community featuring 
independent living apartments that are located close to the fitness 
center, the indoor pool, and an Amenity Center, which houses a bistro 

and community room. It redevelops and revitalizes an existing, three-
story garden apartment complex in an “urban-suburban” location to 
support lower- and middle-class seniors’ desires to “age in place.” 

The reuse of well-located older buildings does not require land 
development, zoning, or municipal approvals, which increases speed 
to market and reduces development costs. The addition of elevators, 
active courtyards, and community spaces throughout each floor can 
transform sturdy, older garden apartment complexes into affordable 
housing for seniors.

Ware Malcomb’s mixed-use medical campus includes four primary 
components — Mind Nexus, Heart Nexus, Spirit Nexus, and Body 
Nexus. The components can be built using a phased approach and 
can operate autonomously. The concept’s holistic view of health care 
delivery envisions “more health, less care,” and brings together a 
variety of high-tech spaces for learning, healing, and wellness in a 
single destination. 

Space needs will shift as patients receive care remotely through 
technology and less in dedicated medical facilities. Medical 
professionals will provide virtual consultations to patients through 
apps and microclinics/kiosks, and storage needs will change, as 
sterile case goods like stents and tools, as well as custom molds and 
other products are made onsite as needed with 3D printers.

Ware Malcomb was selected as the winner of the Niche Development 

KGD Architecture’s concept is an urban-infill, 1 million-square-foot development that 
serves as a multigenerational, mixed-income and mixed-use community, featuring a 
one-acre public courtyard at the center of three buildings.

KGD Architecture, Meyer, and Ware Malcomb submit winning 
entries to NAIOP’s 2015 Niche Development design competition.

The future of senior living 
and medical office design
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of the Future design competition in the area of medical/medical office 
design. Ware Malcomb said it is the only firm in North America 
that has been recognized every year since NAIOP’s national design 
competition was launched in 2012. Ware Malcomb was a winner 
in the 2014 Interior Design/Build-Out of the Future competition, 
designed the winning 2013 Distribution/Fulfillment Center of the 
Future, and won an honorable mention in the 2012 Office Building of 
the Future design competition.  
 
“It is an honor to once again be recognized by NAIOP as an industry 
leader in cutting-edge commercial real estate design,” said Lawrence 
R. Armstrong, CEO of Ware Malcomb. “Over the years we have been 

recognized for our design concepts in a variety of areas, including 
office buildings, distribution/fulfillment centers, interior office space, 
and now medical facilities. This breadth of expertise is a testament to 
our creative and hard-working teams who are constantly envisioning 
and planning for the future of design on behalf of our clients.” 

Information provided by NAIOP (www.naiop.org), the Commercial Real Estate 
Development Association for developers, owners, and related professionals 
in office, industrial, retail, and mixed-use real estate; and by Ware Malcomb 
(www.waremalcomb.com), which offers planning, architecture, interior design, 
branding, and civil engineering services to commercial real estate and 
corporate clients.

Ware Malcomb’s mixed-use medical campus includes four primary components — 
Mind Nexus, Heart Nexus, Spirit Nexus, and Body Nexus. The components can be 

built using a phased approach and can operate autonomously.

Meyer’s concept redevelops and revitalizes an existing, three-story garden 
apartment complex in an “urban-suburban” location to support lower- and 

middle-class seniors’ desires to “age in place.”
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In September, Atlantic Coast Pipeline, LLC, formally applied to the 
Federal Energy Regulatory Commission (FERC) for permission to 
build a 564-mile interstate natural gas transmission pipeline designed 
to meet the need for cleaner electricity generation, satisfy the growing 
demand for natural gas to heat homes and businesses, and promote 
consumer savings and economic growth.

The FERC is being asked to certify the public benefit and necessity 
of the project. The FERC and a number of participating agencies 
will examine fully a broad number of issues, including public safety, 
air quality, water resources, geology, soils, wildlife and vegetation, 
threatened and endangered species, land and visual resources, cultural 
and historic resources, noise, cumulative impacts and reasonable 
alternatives.

Four major U.S. energy companies — Dominion, Duke Energy, 
Piedmont Natural Gas, and AGL Resources — formed Atlantic Coast 
Pipeline, LLC to build and own the proposed Atlantic Coast Pipeline 
(ACP). The pipeline would transport abundant natural gas supplies 
from Harrison County, W.Va., southeast through Virginia with 
an extension to Chesapeake, Va., and south through central North 
Carolina to Robeson County (see Figure 1). Pending regulatory 
approval, construction is expected to begin in the second half of 2016 
and the pipeline is expected to be in service in the fourth quarter of 
2018.

The 30,000-page application, environmental resource reports, and 
exhibits represent an extensive study by Dominion and outside 
experts as well as public input to find the best route to bring the 
much-needed energy to Virginia and North Carolina. Atlantic said 
it considered more than 3,000 miles of potential routes and made 
hundreds of route adjustments based on discussions with landowners, 
public officials, and others. Atlantic participated in more than 60 
public meetings involving thousands of interested individuals, 
agencies, and organizations.

“The Atlantic Coast Pipeline is essential to meeting the clean energy 
needs of Virginia and North Carolina, and has significant benefits for 
West Virginia as well,” said Diane Leopold, president of Dominion 
Energy, the Dominion business unit responsible for building and 
operating the project. “The ACP will enhance overall energy 
reliability in the region, bringing natural gas that will heat homes 
and power businesses, support thousands of jobs, and promote lower 
energy prices and economic development. It will be used to fuel a 
new generation of efficient power stations being built to achieve 
future federal and state environmental regulations. 

“We are committed to excellence in every aspect of this important 
project. We will continue to work with landowners, government and 
community leaders, regulators, and others to address concerns and 
refine the project,” Leopold said.

The ACP has strong support from Governors Earl Ray Tomblin of 
West Virginia, Terry McAuliffe of Virginia and Pat McCrory of 
North Carolina, and other federal, state, and local officials. A three-
state coalition of more than 150 business and labor organizations 
— EnergySure (www.energysure.com) — recently announced its 
support for the project and the economic development that it is 
projected to create.

Two research firms documented the significant economic benefits of 
the ACP:

• Consumers and businesses in Virginia and North Carolina could 
save an estimated $377 million annually in lower energy costs thanks 
to the ACP, according to a study by ICF International (www.dom.
com/acp-icf). That study also found that more than 2,200 full-time, 
permanent jobs could be created in the two states because of the lower 

Figure 1: Proposed route of the Atlantic Coast Pipeline
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Atlantic Coast Pipeline asks permission to build 564-mile natural gas 
pipeline from West Virginia through Virginia and North Carolina.

Energy distribution expected 
to drive economic growth
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energy prices. The new jobs would come from businesses being able 
to reinvest their energy savings in growth and from energy-intensive 
manufacturing industries once an abundant supply of affordable 
natural gas is assured.

• One-time construction activity of the ACP could inject an annual 
average of $456.3 million into the economies of the ACP’s three 
states, supporting 2,873 annual jobs in the region from 2014 to 2019, 
according to Chmura Economics & Analytics (www.dom.com/acp-
chmura).

Local governments along the route also are expected to receive a total 
of about $25 million a year in new tax revenues when the full value 
of the project is ultimately reflected in tax payments.

Ownership stakes in Atlantic are: Dominion, 45 percent; Duke 
Energy, 40 percent; Piedmont, 10 percent; and AGL Resources, 5 
percent. Utility subsidiaries and affiliates of all four companies plus 
PSNC Energy have signed on as customers of the pipeline. Ninety-six 
percent of the pipeline’s capacity is subscribed by these companies.

For example, Dominion and Duke Energy are building multiple 
natural gas-fired power stations and closing coal-fired ones to meet 
growing demand for electricity with less impact to the environment. 
Natural gas has less than half the output of carbon when compared 
with coal. The abundant natural gas that would flow through the ACP 
would provide each utility with more sources from which to secure 
reliable, cost-competitive fuel and keep customers’ rates reasonable.

Virginia Natural Gas, the subsidiary of AGL Resources in Hampton 
Roads, stated that it needs more natural gas to meet customer 
demand, especially during peak times in Chesapeake and Virginia 
Beach, two of Virginia's most heavily populated cities. For Piedmont 
Natural Gas, the ACP will provide access to abundant, low-cost 
natural gas supplies from a geographically diverse production region 
and will help the company meet growing demand for natural gas in 
its Carolina markets.

Dominion has completed surveying about 85 percent of a proposed 
route that meets the operational and reliability needs while 
minimizing the impact on the environment as well as historical and 
cultural resources. Atlantic will file supplemental information with 
the FERC when surveying is completed and propose a final route.

Dominion Transmission Inc. applied simultaneously to the FERC for 
permission to build its Supply Header Project, a $500 million project 
of approximately 38 miles of natural gas pipeline and modified 
existing compression facilities in West Virginia and Pennsylvania. 
The project will provide natural gas supplies to various customers, 
including the ACP, allowing the transport of natural gas from supply 
areas in Ohio, Pennsylvania, and West Virginia to underserved market 
areas in Virginia and North Carolina.

The application and resource reports are available on the ACP 
website, www.dom.com/acpipeline, and the FERC website. 

Information provided by Dominion Resources Inc. (www.dom.com). 
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The U.S. Department of Energy released a new report claiming “strong 
progress” for the U.S. offshore wind market — including the start 
of construction of the nation’s first commercial-scale offshore wind 
farm, one of 21 projects totaling 15,650 megawatts (MW) in the 
planning and development pipeline. Of these 21 U.S. projects, 13 
projects totaling nearly 6,000 MW — enough to power 1.8 million 
homes — are in the more advanced stages of development, while 
12 projects with more than 3,300 MW planned have announced a 
commercial operation date by 2020. With 80 percent of the nation’s 
electricity demand coming from coastal states, offshore wind could 
play a crucial role in meeting the nation’s energy needs.

Announced at the American Wind Energy Association’s Offshore 
WINDPOWER Conference in Baltimore, the 2014–2015 U.S. 
Offshore Wind Technologies Market Report was prepared for the 
Energy Department by the National Renewable Energy Laboratory 
and builds on the success and utility of the Energy Department’s 
annual Wind Technologies Market Report and Distributed Wind 
Market Report, which provide stakeholders with reliable and 
consistent data sources for their respective markets.

American developer Deepwater Wind — leveraging 25 years of 
European technical knowledge, as well as U.S. manufacturing and 
installation expertise — began construction of the Block Island Wind 
Farm off the coast of Rhode Island this spring. The 30-MW project is 
expected to be operational by fall 2016. In addition to Rhode Island, 
offshore wind projects in eight other states are also in the advanced 
stages of development.

Global trends
The 2014-2015 U.S. Offshore Wind Technologies Market Report 
finds that offshore wind projects worldwide continue to trend farther 
from shore and into increasingly deeper waters. Continuing to 
increase in size, the average offshore wind turbine installed in 2014 
had a 377-foot-diameter rotor on a 279-foot-tall tower. The average 
capacity of offshore wind turbines installed in 2014 was 3.4 MW 
(compared with 1.9 MW for land-based turbines). 

Last year also marked the first deployment of an 8-MW prototype, 
and a number of turbines rated between 6 MW and 8 MW have been 
ordered for pending projects. By siting projects farther from shore 
where they can access stronger, more consistent winds, combined 
with technology improvements and larger turbines, developers have 
increased their turbines’ capacity factors, meaning each wind turbine 
can generate more energy.

The study’s authors expect this year to become a record year for 
global offshore wind deployments, with 3,996 MW of capacity 
on track to begin operations. In the first half of 2015, the industry 
commissioned 1,190 MW of this capacity, bringing the total current 
installed capacity to 8,990 MW worldwide.

Read the full report and download the underlying data at www.energy.
gov/eere/wind/downloads/2014-2015-offshore-wind-technologies-
market-report. 
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Information provided by the U.S. Department of Energy (www.energy.gov). 

The National Renewable Energy Laboratory prepared the 2014–2015 U.S. Offshore 
Wind Technologies Market Report for the Energy Department. On the report’s cover, 
Deepwater Wind begins installation of the first of five steel jacket foundations at the 

30-MW Block Island Wind Farm offshore Rhode Island.
Photo: courtesy of Deepwater Wind

New report shows U.S. offshore wind market progress and promise.

Wind energy project and 
technology trends
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An environmental restoration project that facilitated development of 
the Southeast Federal Center (SEFC)/The Yards in Washington, D.C., 
was the recipient of the People’s Choice Award and the EPA Region 3 
winner for 2013 in the Phoenix Awards competition, which recognizes 
excellence in brownfield redevelopment. Presented at the awards 
ceremony during Brownfields 2015 in Chicago and administered by 
the Phoenix Awards Institute, Inc., the Phoenix Awards were given 
to 21 environmental remediation projects that span the country, with 
one project designated as the People’s Choice for each award year. 

Winning projects are selected by a panel of environmental 
professionals and business and government leaders based on a set of 
five criteria: 
• magnitude of the problems and project, 
• use of innovative techniques, 
• cooperative efforts of multiple parties to undertake the project, 

including financing solutions, 
• positive impact on the environment (e.g., green buildings, greenways, 

energy use), and 
• project’s general and long-term impacts on the environment and 

community.  

WSP | Parsons Brinckerhoff designed the SEFC remediation plan 
and oversaw and certified that the work was completed in accordance 
with the EPA-approved remediation plan. The SEFC is in the heart 
of 268 acres that comprise the Near Southeast Neighborhood along 
the western shore of the Anacostia River, a previously overlooked 
and neglected neighborhood in the heart of the nation’s capital. In 
recent years, the District of Columbia’s economic growth has created 
a historic opportunity to transform more than 2,000 acres along the 
Anacostia River corridor into a model for 21st century urban living. 

To enable redevelopment to proceed, WSP | Parsons Brinckerhoff 
designed a remediation plan for contaminated concrete, soil, and 
groundwater. Polychlorinated biphenyls (PCBs) were present in 
concrete and soil in several areas of the property. Soil at the site also 

contained total petroleum hydrocarbons and polynuclear aromatic 
hydrocarbons (PAHs).  

Contaminated soil in each of these areas was removed to meet cleanup 
criteria. MTBE-affected groundwater was also present and addressed 
by monitored natural attenuation (MNA). Hazardous building 
materials present included PCBs, asbestos, lead-based paint, and bird 
droppings. One building material contained a unique combination 
of hazards — corrugated metal siding with an asbestos-containing 
coating, further coated with paint that contained both lead and PCBs.  

“The restoration of the SEFC site presented a host of technical 
challenges, requiring innovative approaches and solutions,” said 
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WSP | Parsons Brinckerhoff’s brownfield remediation plan 
transforms 268 acres containing contaminated concrete, 

soil, and groundwater.

D.C. development
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Information provided by WSP | Parsons Brinckerhoff (www.wspgroup.com/usa). 

To enable redevelopment to proceed, WSP | Parsons Brinckerhoff 
designed a remediation plan for contaminated concrete, soil, and 

groundwater.

Two new apartment buildings with retail space and new infrastructure 
make The Yards Park a waterfront destination and new centerpiece of the 

Capitol Riverfront neighborhood.

David Sarr, practice leader, WSP | Parsons Brinckerhoff. “We 
are thrilled to receive the Phoenix People’s Choice Award 
for this project and to be recognized for creating a successful 
outcome that will bring economic and social benefits for our 
nation’s capital for years to come.” 

The environmental remediation has facilitated restoration 
of three historic buildings, construction of The Yards Park, 
construction of two new apartment buildings with retail space, 
and installation of new infrastructure. The Yards Park is a 
waterfront destination and the new centerpiece of the Capitol 
Riverfront neighborhood. 

The park is located just south of Capitol Hill and east of Nationals Ballpark, 
and is designed to be a place where community members can be active, 
relax, and just enjoy the outdoors. There are open grassy areas and well-
landscaped outdoor rooms, a waterfall and canal-like water feature, an 
elevated overlook, an iconic pedestrian bridge and light sculpture, terraced 
performance venue, and a riverfront boardwalk.
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New York City Department of Environmental Protection (DEP) 
launched a pilot program in Jamaica Bay to study the efficacy of 
deflecting and reducing the energy of waves to better protect critical 
wetland shorelines and habitat. DEP recently completed installation 
of five floating wave attenuators off of Brant Point in the Arverne 
neighborhood on the Rockaways. Each attenuator is approximately 
40 feet long and is anchored to the seabed approximately 100 feet 
offshore. 

The attenuators are angled to deflect waves produced from prevailing 
northeast winds that would otherwise land on a roughly quarter mile 
of salt marsh wetlands along Brant Point, on the southern shore of 
Jamaica Bay. DEP will use remote acoustic monitoring devices to 
measure how the attenuators perform in deflecting and reducing the 
energy of waves, as well as measure the anticipated decline in erosion 
along the wetland edge. 

If the attenuators succeed in diminishing the strength of the waves 
and slowing the rate of erosion, that information will be used to 
determine whether oyster beds could be planted in other areas to 
similarly protect other critical wetland shoreline areas. The two-year 
pilot program will cost approximately $500,000.

“Jamaica Bay’s wetlands serve many critical functions within the 
larger ecosystem and we are hopeful that this pilot project will help 
us learn how to better protect them,” said DEP Commissioner Emily 
Lloyd. “As one of New York City’s most unique natural environments, 
we are committed to continuing to work with our partners, both in 
the community and in government, to enhance the overall health of 
Jamaica Bay.”

It is well documented that wetlands can help reduce wave energy 
and velocity and, during the last 150 years, Jamaica Bay has lost 
a significant amount of marsh and wetland area due to a variety of 
factors, including sea level rise, dredging and filling throughout the 
bay, a loss of sediment, and increased tidal heights. Many of these 
changes have permanently altered sections of the bay. As such, DEP 
has partnered with several non-profit organizations to restore habitat 
along the periphery of Jamaica Bay to meet the goal of creating 
highly productive ecological areas and improved habitat.

In addition to restoring those areas that have been lost, the wave 
attenuator pilot program will help inform how to better protect 
the surviving marsh and wetland areas. Prior to installation of the 
attenuators, the remote acoustic monitoring devices measured the 
energy of the waves off Brant Point for 30 days to provide a baseline 
reading. Now that the wave attenuators have been installed, DEP will 
continue to monitor the energy of the waves for the next two years. 
It is anticipated that the attenuators will diminish the energy of the 
waves and slow erosion of wetland. Over time, beneficial wetland-
building sediments could accrue to fortify the strength of those 
wetlands.

Jamaica Bay is a 31-square-mile water body with a broader watershed 
of approximately 142 square miles, which includes portions of 
Brooklyn, Queens, and Nassau County. The bay is a diverse ecological 
resource that supports multiple habitats, including open water, salt 
marshes, grasslands, coastal woodlands, maritime shrublands, and 
brackish and freshwater wetlands. These habitats support 91 fish 
species, 325 species of birds, and many reptile, amphibian, and small 
mammal species. 
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New York City DEP tests floating wave attenuators to 
protect wetland shorelines.

Deflecting erosion energy

Information provided by New York City Department of Environmental Protection 
(www.nyc.gov/dep). 

Workers prepare floating wave attenuators in Jamaica Bay, N.Y.

Each wave attenuator is approximately 40 feet long and anchored to the seabed 
approximately 100 feet offshore. The attenuators are angled to deflect waves produced 

from prevailing northeast winds.
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Early in October 2015, a house was quietly shipped across the nation, 
piece-by-piece via tractor trailer from Hoboken, N.J., to Irvine, Calif. 
It was not just any house — the Sustainable+Resilient (SU+RE) 
HOUSE. Two years in the making, the SU+RE HOUSE was headed 
west as an entry for the 2015 U.S. Department of Energy Solar 
Decathlon competition held at Orange County Great Park in Irvine. 

This fully functioning, 1,000-square-foot structure, comprised of two 
bedrooms, one bathroom, kitchen, dining and living areas, consumes 
90 percent less energy for heating and cooling than traditional homes, 
is fully solar-powered with no battery or diesel back-up, and was 
built to act as a resilient energy hub to assist neighboring homes 
during power outages. The SU+RE HOUSE Design Team maintains 
the structure is also hurricane resistant — a claim that exceeded the 
expectations of the competition design criteria. 

The best part of the story? SU+RE HOUSE was designed, 
constructed, and tested by a team of 60 students from Stevens 
Institute of Technology in Hoboken. Attending a school located on 
the edge of the Hudson River, these students experienced firsthand 
the destruction Superstorm Sandy caused in 2012. 

According to Wikipedia, in New Jersey alone there was an estimated 
$29 billion to $36 billion in damages with 346,000 homes damaged 
or destroyed and 2.5 million without power in the face of this disaster. 
Since 1992, Sandy took second place in the top 10 worst hurricanes, 
second only to Katrina in 2005 (National Hurricane Center). 

The team
The SU+RE HOUSE team is made up of a diverse group of creative, 
dedicated students from across disciplines at Stevens Institute of 
Technology and supported by a committed group of industry and non-

profit partners and sponsors. Spanning two years, this multidisciplinary 
project enabled students to engage the most pressing issues facing 
the building industry today: how to create sustainable, beautiful, and 
resilient buildings. Their version of fighting back coastal devastation 
from the likes of Sandy was designing and constructing a sustainable 
and resilient home for the areas at the greatest risk from rising sea 
levels and damaging storms. 

Setting the bar
Superstorm Sandy’s destruction challenged the team to respond 
optimistically and prompted them to answer one question: Can we 
design a home for coastal regions that dramatically reduces energy 
use while also protecting us against the realities of an ever-changing, 
increasingly extreme climate? A truly sustainable home should also 
be resilient, an idea that has driven the design of the SU+RE HOUSE.

Team member Allison Outwater, EIT, who graduated Stevens Institute 
in 2015, is currently working in the Bridges and Structures Department 
at Maser Consulting P.A. in New Jersey and has been an integral part 
of the 2015 SU+RE HOUSE design and development. Growing up 
at the Jersey Shore, Superstorm Sandy hit Outwater personally as the 
storm affected her home and family. Having a history of volunteering 
and helping others, it was no surprise that Outwater became the 
volunteer coordinator in Hoboken after Sandy and worked for more 
than two weeks straight organizing evacuations, food and water 
distribution, and medical and information coordination. 

Her list of awards for service, response, contribution, and coordination 
in Hoboken includes a Certificate of Appreciation, 2-113th Infantry 
of the National Guard/2012; Emerging Leader Award, Stevens 
Institute of Technology/2012; Outstanding Citizen Award, Stevens 
Institute of Technology Police Department/2012; Civic Engagement 

Stevens Institute of Technology design team maximizes 
energy use, storm protection, and resiliency.

By Maraliese Beveridge with Allison Outwater, EIT and A.J. Elliot

SU+RE HOUSE: Mitigating 
climate change while 

bracing for its effects
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and Volunteer Services Award, Stevens Institute of Technology/2013; 
and the President’s Award for Community Involvement, Stevens 
Institute of Technology/2013. Outwater was also assigned as the 
SU+RE HOUSE project’s health and safety officer for the duration 
of the Decathlon.

“In a way, I think the experience of living through Superstorm Sandy 
gave us an unfair advantage for the competition — it injected a spirit 
of determination into our team that other teams in the Decathlon 
didn’t have,” Outwater said. “We weren’t just competing against 
them — we were competing with Sandy.”

The physical requirements of participating in the full three-week 
duration of the Decathlon was daunting, and not every team member 
was afforded the opportunity to attend. Many of the students graduated 
in May 2015 and went right into full-time jobs. Outwater, who 
began interning at Maser Consulting in 2014, was brought onboard 
full-time in May 2015. Barely racking up enough vacation time to 
afford two weeks off for the competition, firm CEO and President 
Richard Maser granted her an additional week off, compliments of 
the company, so she could complete this dream.

The evolving practical requirements of the competition resulted in 
everyone on the team in any capacity playing a dual role — sometimes 
more. As the measured contest captain, Juan Paolo Alicante was 
responsible for the team meeting the five measurable areas of the 
Decathlon (Appliances, Home Life, Commuting, Energy Balance, 
and Comfort Zone). As a mechanical engineer, he was responsible 
for monitoring the living envelope, from tracking the temperature 
and humidity to energy consumption and appliance performance. 
His third responsibility, one he took upon himself, was as unofficial 
photographer.

“Getting to work on the design of the mechanical room was a huge 
opportunity for me to understand what the underbelly of the HOUSE 
really looked like. I was able to work with people from all different 
disciplines, and it gave me so much more respect for how much goes 
on behind the scenes,” Alicante said. “Similarly, I helped out with 
the communications team and learned what it took to get the word 
out about the project and how fulfilling it was to document and share 
what your team has accomplished as a whole through photography.” 

Newly hired at the firm of Edwards & Zuck, a New York City 
mechanical, electrical, and plumbing company, the firm agreed to 
hold-off the starting date of Alicante’s position until the competition 
was over.

The competition
The U.S. Department of Energy Solar Decathlon tenders this 
competition every other year to give competitors a sufficient window 
in which to cultivate their entries. Developed to challenge collegiate 
teams to design, build, and operate solar-powered houses that are 
innovative, cost-effective, energy-efficient, and attractive, the 
competition provides a hands-on experience and unique training that 
prepares them to enter the clean energy workforce. Up against some 
of the biggest university’s in the country, students have partnered 
with their peers internationally, including from Italy, Germany, 
Honduras, and Panama. While a maximum of 20 teams were selected 
to compete, by competition check-in day only 14 made it all the way 
to the Decathlon.

The Department of Energy set forth strict juried and measured 
judging criteria, affirming that the winning team will be the one that 
best blends affordability, consumer appeal, and design excellence 
with optimal energy production and maximum efficiency. The point-

The SU+RE HOUSE was constructed and tested in a parking lot at Stevens Institute on 
the edge of the Hudson River within view of the Manhattan skyline. 

Photo: Juan Paolo Alicante
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based criteria included 10 categories:

• Architecture
• Engineering
• Affordability
• Market appeal
• Communications
• Appliances
• Commuting
• Comfort zone
• Home life
• Energy balance

Not only did the team design and build the SU+RE HOUSE, they 
were also required to roll-out a public relations and marketing plan, 
including developing a website, driving their own social media, 
and raising funds to make the project happen. Supported through 
many venues — including alumni and private monetary funding; 
donations of materials, time, and tools — corporate donors included 
ExxonMobil, The PNC Foundation, and NRG Home Solar. Public 
Service Enterprise Group (PSEG) donated $250,000 to help see the 
project to completion. Part of the scoring was dependent on team-
driven votes through social media and from thousands of onsite 
visitors and millions of media viewers, who made 2 billion combined 
media impressions. The team’s communications strategy drew more 
than 200 members of the media in attendance at the Solar Decathlon. 

Once the SU+RE HOUSE was complete on its original site in 
Hoboken, the competition required the team to disassemble the house, 
ship it across the country, and were given an eight-day timeframe in 
which to completely re-assemble the house in the Decathlon Solar 
Village in Irvine. 

Additionally, the team was expected to operate the house as an exact-
ing technical competition as well as a busy public exhibition space, 
conducting tours for tens of thousands of visitors for a two-week 
duration. At the completion of the Decathlon, the house would once 
again be disassembled, shipped back to New Jersey, and reconstructed 
on its final site.

Construction and engineering
Stevens Institute’s first entry for the Decathlon was in 2011, for 
which they partnered with The New School in Manhattan to create 
the Empower HOUSE, which is currently functioning in Washington, 
D.C., as a Habitat for Humanity home. A second entry in 2013, the 
Ecohabitat HOUSE, was one of the top contenders in the Decathlon, 
placing fourth overall and second in the Architecture competition. 
Today, Ecohabitat HOUSE is being used as a veteran’s center on the 
campus of California State University, San Marcos.

A true veteran of the Solar Decathlon, A. J. Elliott, a Stevens graduate 
student, visited every Solar Decathlon with his father since 2007 
purely out of interest. Having graduated from Drexel University with 
a bachelor’s degree in electrical and computer engineering, Elliott 
stumbled upon the Product Architecture and Engineering Program 
Stevens offers during the 2013 Solar Decathlon. With a passion for 
green design and contributing, he jumped at the chance and joined the 
Stevens team as one of the electrical engineers — with a twist. He also 
donned caps of team communications and public relations manager. 
From handling social media to writing the blog for Popular Science 
magazine, he continually ensured that the complex technological 
systems of the house were easily understood by all and that as many 
people as possible who could benefit from a storm-resistant home 
knew of the available possibilities.

After shipping the house across the country, it was reassembled at the Solar Decathlon site 
in Irving, Calif. Photo: Juan Paolo Alicante

A team from Stevens Institute of Technology entered its Sustainable+Resilient (SU+RE) 
HOUSE in the 2015 U.S. Department of Energy Solar Decathlon competition. 
Photo: U.S. Department of Energy
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“Each time Stevens entered the Decathlon and lost, knowledge was 
brought forward,” Elliott said. “Essentially, we set the bar for the 
competition against ourselves. This time — we went there to win!”

Constructed in a parking lot at Stevens Institute on the edge of the 
Hudson River with the Manhattan skyline as both a reminder of 
Sandy and an inspiration, the design of the SU+RE HOUSE began 
with research. The team developed a sustainability and resiliency 
boot camp that examined and integrated state-of-the-art building 
science and technology, climate science and its effect on coastal New 
Jersey, shore community planning and construction methodologies 
in the context of storm resiliency, and an in-depth study of previous 
Solar Decathlon competition entries.

The design of the SU+RE HOUSE employed a wide variety of tools, 
including hand sketches and complex computer analyses, to model 
the team’s ideas from many perspectives simultaneously. The design 
concurrently modeled a living envelope that combined the balance 
of form and structure, view and glare, energy source and sink, and 
a variety of other dynamic forces. The result was a feedback loop in 
which design fed itself.

A Stevens graduate and full-time structural engineer, Christine 
Hecker, EIT, is the project engineer for SU+RE HOUSE responsible 
for all documentation and drawings for the many innovations of the 
house. From calculating each iteration of the house to making sure 
the drawing set was in perfect order, she was the glue in binding the 
group together and ensuring everyone was on track with their design. 
Her long hours, persistence, and drive led the team to a critical first 
place win in the Engineering competition, which was a deciding 
factor in their scoring. Her training on the Stevens cross country team 
didn’t hurt her endurance on the project either.

“The integration of all the different disciplines of engineering 
and architecture was one of the most challenging but also most 
rewarding aspects of the project,” Hecker said. “Working with so 
many other talented individuals in their fields presented challenges 
in how to design to meet the requirements of each person, but it 
also taught everyone involved how to work on highly collaborative 
projects. I think the biggest lesson everyone learned was how to 
design appropriately to keep intact architectural design while also 
simplifying their own discipline and compromising some for the ease 
of everyone else. When you see the final product, all of the hoops 
you have to jump through to ensure everyone’s design works are 
completely worth it.”

Engineering innovations
Ultra-low energy consumption is dependent on a wide range of new 
technologies and details that work perpetually and in tandem and were 
carefully chosen to maximize whole house efficiency. Every piece 
of equipment used to run the SU+RE HOUSE was sized to match 
the energy demand while using the least amount of energy possible. 
Some of the utilities include a highly efficient heat pump to heat, 
cool, and dehumidify the space; energy recovery ventilation system 
that utilizes its energy to precondition incoming air instead of wasting 
it; solar electric (photovoltaic) system to heat the water first without 
having to sacrifice money or electricity; highly efficient hybrid hot 
water system that takes up minimal space, is low maintenance, and 
completely environmentally friendly; and even a hybrid clothes dryer 
that combines conventional heating with a heat pump to recover lost 
heat and reduce energy demand. All of this combined to create a 
highly efficient living envelope that is as efficient as it is comfortable 
for habitation.

Innovations include:
• Resilient hot water system that hybridizes a photovoltaic electric 

Storm shutters act as protection against storms when down and provide shading and 
support solar collectors when raised. Photo: Juan Paolo Alicante

The 1,000-square-foot SU+RE HOUSE comprises two bedrooms, one bathroom, an open 
kitchen-dining-living area (shown here) and outdoor deck. It consumes 90 percent less 
energy for heating and cooling than traditional homes. Photo: Juan Paolo Alicante
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MARALIESE BEVERIDGE is the senior technical writer and public relations specialist 
for Maser Consulting P.A., a multidiscipline engineering firm with a network 
of offices nationwide. With more than 20 years of experience in journalism 
and expertise writing about technical topics, her work has been published in 
numerous national publications on a variety of engineering subjects.

hot water system and an integrated heat pump hot water heater. Each 
system alone provides an efficient solution for generating hot water, 
however, synchronizing both systems creates an innovative solution 
that truly makes it both sustainable and resilient.

• Highly efficient envelope that utilizes a combination of radiation, 
conduction, and convection to control the interior ventilation, heating, 
and cooling.

• Storm-resistant construction, beyond traditional construction, 
lies in the details of the exterior envelope, floor/structural systems, 
finished interior, thermal barriers, and electrical.

• Storm shutter doors that are multi-purposed, acting as a protection 
against storms, shading system, and as solar collectors.

• Integrated solar panels are utilized in the flood-resistant storm 
shutters to collect sunlight when the shutters are in the open position. 
This energy is used to power the hot water heater.

• Resilient power system that is tied to the power grid but can switch 
over to a resiliency mode entirely isolated from the grid and sustain 
itself.

• Durable fiber-composite siding to help protect the SU+RE 
HOUSE, making it storm resilient.

Conclusion
In case you’re wondering — the answer is yes! The Stevens Institute of 
Technology’s SU+RE HOUSE Team won the 2015 U.S. Department 
of Energy Solar Decathlon! Aside from the sheer glory of first place, 
they have received more media coverage hence, the house has been 
toured by more people than any other entry, which has given their 
ideas and innovations a vastly broader audience and an immeasurably 
greater impact during the Decathlon and beyond.

Climate change is here. Dealing with the new reality that Superstorm 
Sandy demonstrated was an opportunity for students to learn about 

solar energy and high-performance construction through a rigorous 
research and experimentation-based process. SU+RE HOUSE was 
an attempt to deal with this reality by maximizing sustainability and 
efficiency with net-zero energy use. This and other Decathlon entries 
have educated the next generation of problem solvers who have 
more tools and a wider range of technology than ever before. The 
Decathlon has afforded the SU+RE HOUSE Team the privilege of 
becoming leaders who are designing a whole new future!

Now that the Decathlon is over, and the SU+RE HOUSE has been 
shipped back to New Jersey, the team has begun a period of redesign 
to make adjustments to the house from what they’ve learned through 
this experience. By the summer of 2016, the team expects the SU+RE 
HOUSE to be up and running in full force for its final directive as an 
emergency management and coastal resiliency center in New Jersey.

The following SU+RE HOUSE Team members contributed to this article: 
ALLISON OUTWATER, EIT, was structural engineer and health and safety officer; 
A.J. ELLIOTT served as electrical engineer and communications manager; JUAN 
PAOLO ALICANTE was mechanical engineer, measured contest captain, and 
photographer; and CHRISTINE HECKLER, EIT, was structural and project engineer

• SU+RE HOUSE website — www.sureHOUSE.org 
• SU+RE HOUSE Facebook — https://www.facebook.com/

sureHOUSEsd?ref=aymt_homepage_panel 
• Stevens Institute of Technology — www.stevens.edu 
• U.S. Department of Energy Solar Decathlon — www.

solardecathlon.gov 

For more information about SU+RE HOUSE and Stevens Institute of 
Technology visit these links:

Stevens graduate and full-time structural engineer Christine Hecker, EIT (left) served as 
structural and project engineer. Allison Outwater, EIT, a Stevens graduate and currently 
working in the Bridges and Structures Department at Maser Consulting P.A., served as 

structural engineer and health and safety officer. Photo: Juan Paolo Alicante

A team of 60 students from Stevens Institute of Technology researched, designed, 
constructed and marketed the SU+RE HOUSE. Photo: Stevens Institute of Technology

https://www.facebook.com/surehousesd/?ref=aymt_homepage_panel
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Given the dense network of roadways in the United States, conflicts 
between vehicles and wildlife are common. Highways and roadways 
create barriers to animal movements, which results in fragmented 
habitats, disrupted gene flows, and elevated wildlife mortality 
as animals attempt to cross them. Many endangered species are 
threatened by roadway mortality. But the problem is not limited to 
wildlife. Every year, vehicle-wildlife collisions are responsible for 
200 human deaths, 2,600 injures, and more than $8 billion in property 
damage and medical costs in the United States alone.

Awareness about this issue has been growing, and several states 
have invested significant funds to address the problem. Arizona has 
constructed elk crosswalks as well as multiple wildlife underpasses, 
and is currently building an $11 million wildlife bridge across a busy 
state route. Other examples include the State of Washington, which 
recently broke ground on its first freeway overpass for animals, 
and California, where plans have just been announced to build a 
landscaped, 165-foot-wide, 200-foot-long wildlife overpass over the 
101 Freeway in Los Angeles. 

Biologists, engineers, political jurisdictions, and the public have been 
working together to mitigate these issues. Psomas recently applied 
this multidisciplinary process to four road projects that invested 
more than $10 million to avoid vehicle-wildlife conflicts in Arizona. 
While Psomas was the lead designer on these projects, the Arizona 
Game and Fish Department performed the wildlife mortality studies, 
the Regional Transportation Authority provided funding, and the 
Arizona Department of Transportation, Pima County, and the Towns 
of Marana and Oro Valley guided the design process.

Identifying and selecting wildlife crossing locations
The process usually starts by performing a wildlife mortality study. 

The first step in the study is to identify the species in the area (in 
Arizona common species include mule deer, coyotes, javelinas, 
mountain lions and bobcats, snakes, and desert tortoises, among 
others). Biologists then conduct field surveys of wildlife tracks and 
wildlife mortality. Finally, the track and mortality data are entered 
into GIS and analyzed by segmenting the project into cells of equal 
size. Cells with higher wildlife-vehicle collision frequency are 
referred to as “hotspots.” The resulting study documents locations 
with mortality hotspots for one or more species.

The next step in the process is to determine how to mitigate the 
hotspots identified in the study. Generally, there are two options 
available: provide a wildlife crossing, or prevent crossing at that 
location by installing fencing and forcing animals to find a different 
crossing location. Redirecting wildlife to another location may be 
appropriate if a crossing would not be viable in the long term due to 
encroaching development or other related factors. Funding constraints 
also play a role on how many crossings can be provided on a given 
project. On a recent roadway project, wildlife crossing locations were 
prioritized using the following criteria:

• Identification of the crossing on a local or federal conservation plan or 
set-aside conservation land system.

• Types of adjacent land uses (existing and planned) — Lower intensity 
uses generally preserve the area around the crossing in a more natural 
state.

• Quality of adjacent vegetation.
• Level of connectivity upstream and downstream along the wildlife 

corridor (typically a creek) — As an example, it’s inefficient to build a 
large structure for wildlife if the next downstream crossing is already 
developed as a smaller structure or pipes. 

• Light pollution level (existing and planned) — Many species shy away 

Multidisciplinary process includes mortality studies, crossing 
designs, and fence selection.

By Alejandro Angel, PhD, PE, PTOE, ENV SP

Designing 
wildlife-friendly roadways

Crossings installed on Twin Peaks Rd. reduced wildlife mortality by more than 90 percent, 
despite the fact that traffic along the road corridor tripled after construction of the project.
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from lit areas. Therefore, nearby traffic signals, parking lot lighting, 
and other similar sources may make a crossing less desirable.

• Impact of a potential crossing on roadway design — This includes 
evaluating both safety (such as stopping and intersection sight 
distance) and cost (earthwork volume, cost of structure).

On our Tangerine Road project, we ranked all hotspot locations using 
the criteria above and, based on the available moneys, decided to 
pursue crossings at the top eight ranked locations (out of 13 hotspots). 
At the remaining hotspots, we provided fencing to direct animals to 
the corridors that included wildlife crossings.

Design of wildlife crossing treatments
As previously discussed, a comprehensive wildlife crossing treatment 
includes two primary elements: crossing structures and fencing to 
direct animals to those structures. The target species for the area 
determine many of the design elements for both the crossings and 
fencing.

Wildlife crossings are often provided by oversizing drainage 
structures. Because they support more vegetation and animal life, 
creeks and washes (dry riverbeds) usually have high levels of wildlife 
activities that coincide with the hotspots. Locating the wildlife 
structures at drainage crossings also helps contain costs.  

Target species also determine the height, width, surface, and other 
key features of the crossings. The size of a crossing needed by a 
target species is usually expressed in terms of two parameters: a 
minimum height and a minimum “Openness Index” (OI). The OI is 
the ratio of the cross-sectional area of the structure (width x height) 
to the length of the structure, with all the dimensions in meters. Do 
not perform these calculations in feet because it would result in 

undersized crossings. 

Based on previous projects, we have learned that medium-sized 
mammals in Arizona (coyotes, javelinas, mountain lions) generally 
accept structures of 6 feet in height and a minimum OI of 0.25, which 
for a typical four-lane highway results in structures 6 feet high and 20 
feet wide (assuming 150-foot length). Structures for large mammals 
(mule deer) require 9 feet in height and a minimum OI of 0.75, which 
under the same conditions translates to structures 9 feet high and 40 
feet wide. On recent projects, crossings have ranged in size from 
small pipes (for reptiles, amphibians, and small mammals) to 9-foot-
tall arch structures, and even one bridge.

Designing structures to serve both as drainage and wildlife crossings 
is often challenging because what may work best for drainage may 
not be best for wildlife use of the culvert. As examples, concrete 
culvert floors and riprap (rock-lined) basins are commonly used to 
prevent erosion, but reduce the use of the culvert by wildlife, which 
prefer a natural surface. Many animals also prefer to have line of 
sight to the end of the culvert in order to be able to spot predators; 
this may preclude the use of drop inlets that may otherwise be 
needed for drainage purposes. However, none of those issues are 
insurmountable. Psomas has incorporated the following elements to 
address such issues:

• special (gradual) drop inlets to provide animal line of sight, 
• culverts with baffle/silt treatments that help develop sand and small 

rock buildup over a concrete floor, 
• special outlet treatments with wildlife “sidewalks” on the periphery 

that allow the placement of riprap in areas requiring energy dissipation, 
and

• wildlife ramps to allow animals to negotiate grade drop-offs. 

The Arizona Game and Fish Department installed motion-activated cameras to quantify 
activity at each crossing, such as these javelinas.

Concrete arch structures can provide sufficient height and width for large mammals.
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Transportation

Oregon-based David Evans and Associates, Inc. (DEA) provides 
design services for transportation, water, land, energy, and marine 
infrastructure systems. The firm currently has more than 1,000 
employees working in 25 offices in nine states, with a staff that 
includes engineers, surveyors, hydrographers, planners, landscape 
architects, and natural resources scientists. 

DEA is finishing detailed design of a $30 million dollar transportation 
project for Oregon’s Washington County: the extension of 124th 
Avenue through unincorporated county land between the cities of 
Tualatin and Sherwood. The project includes more than five miles of 
new and improved rural and urban roadways, with extensive drainage 
features and a five-lane bridge spanning a railroad. 

“This project will impact many adjacent businesses and home 
owners,” said Daniel Iliyn, a civil engineer in DEA’s Roads and 
Highways Group. “As a result, there has been a lot of public interest 
in the project.” 

David Evans and Associates changes how they plan, design, 
and communicate infrastructure projects.

By Bobby Del Rosario

A new road for 
infrastructure projects

ALEJANDRO ANGEL, PH.D., P.E., PTOE, ENV SP, a principal, vice president, and member 
of the board of directors of Psomas, oversees the firm’s engineering teams in 
Arizona and San Diego. He is also a member of the Arizona Board of Technical 
Registration and was recognized by Civil + Structural Engineer magazine as a 
Rising Star in Civil Engineering in 2015. 

Wildlife fencing typically serves a wide range of target species. As a 
result, fences often combine both fine and large size mesh. The fence 
is typically buried to avoid having animals dig under it, the bottom 
two to three feet use a fine (1/4-inch) mesh to keep smaller wildlife 
from going through the opening, and the rest of the fence (to a height 
of approximately 8 feet if designed for deer) consists of a mesh with 
6-inch openings.

Another issue is that the construction of miles of fencing adjacent 
to a road can negatively impact the visual environment for residents 
and road users. Ideally, the fence should be placed as far from the 
roadway as possible. However, sometimes this results in the fine 
mesh of the wildlife fence blocking roadway drainage or preventing 
offsite drainage to reach the conveyance channels. 

To solve this issue, in the past we have placed the fence in locations 
more conducive to drainage (typically closer to the roadway), but 
coated the fence in colors that blend with the background. We are 
also currently experimenting with the use of “invisible fence” — a 
mesh of very thin cables developed in Tucson to better blend with the 
background and mitigate visual impacts.  

Evaluating the benefits
The science behind wildlife crossings is a rapidly developing field, 
and it is important to evaluate what works or doesn’t work once a 
treatment is installed. On Twin Peaks Road, one of our recent projects, 
the Arizona Game and Fish (AZGF) Department installed motion-
activated cameras to quantify activity at each crossing and conducted 
before and after wildlife mortality studies. AZGF found that many 
species use the crossings repeatedly, but that human activity at the 
crossings discourages use by certain species. Still, the project has 
been a huge success story. Wildlife mortality was reduced by more 
than 90 percent, despite the fact that traffic along the road corridor 
tripled after construction of the project.

Visualization shows how the project would look in the context of existing conditions. 
Image: Courtesy of David Evans and Associates
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In addition, part of the new road goes through the middle of an active 
rock quarry, so the roadway will have significant elevation changes 
requiring numerous rock cuts, walls, and regrading of adjacent 
property driveways. 

As part of its public outreach effort, the county had already hosted 
numerous open houses and interested party group meetings. For these 
informational sessions, DEA developed project visualizations for the 
county — mostly in the form of traditional 2D plan drawings and 
strip maps. 

“It can be difficult for some people to fully understand a project 
by looking at engineering drawings,” Iliyn said. In addition, these 
standard presentation materials are often graphically separated from 
the project setting, making it even more difficult for a non-technical 
audience to understand. “At these public meetings, people didn’t 
want to look at strip maps or plan drawings,” Iliyn said. “They 
wanted to see how the project would impact their businesses and 
neighborhoods, and what it would look like from their driveways or 
backyards.”

DEA has used Autodesk software for many years and currently 
uses AutoCAD Civil 3D software and many other tools within 
the Autodesk Infrastructure Design Suite Premium for detailed 
infrastructure design. More recently, the firm began using Autodesk 
InfraWorks 360 and Roadway Design for InfraWorks 360 for both 
preliminary design and project visualization. 

“When we were about 75 percent done with the design, we decided 
to prepare project visualizations to use in two important upcoming 
public meetings,” Iliyn said. “At that point, we had just implemented 
InfraWorks 360 and we decided to pilot the software on this project, 
knowing that the 3D visualizations we could produce with the 
software would be a huge improvement over 2D drawings.” 

But because the project design was well underway, DEA also knew 
that any visualizations they produced had to exactly reflect their 
infrastructure design. 

So DEA used InfraWorks 360 and Roadway Design for InfraWorks 
360 to merge existing conditions and project design data, generating 
a 3D infrastructure model of the road design and its surroundings. 
The firm used this model to produce more compelling project 
visualizations — including still renderings and fly-through videos of 
each of the major roadways — for the public meetings.

Model building
The firm began by using the Model Builder tool in InfraWorks 
360 to quickly create a base map of the project area. “The Model 
Builder service in InfraWorks 360 is a really simple way to start your 
infrastructure model,” Iliyn said. “In fact, I tried using InfraWorks 
several years ago — before it contained the Model Builder 
functionality — and although an existing conditions model could be 
built, it was a bit more intensive. I used it again for the first time on 
this project — now with Model Builder — and was very impressed 
by how easy and quick it was to create the base model.” 

From the InfraWorks 360 default map, DEA just zoomed into 124th 
Avenue, selected the project area, and the software automatically 
acquired publically available data and generated a base model of the 
area that included a digital terrain model (DTM) draped with aerial 
photo imagery, as well as GIS-based road and building data. DEA 
then added some of its own existing-conditions GIS, survey data, and 
DTMs to the model. 

Next, the firm added some of its road design data to the InfraWorks 
360 model by importing design surfaces that had been developed in 
another road design application. DEA also used Roadway Design 
for InfraWorks 360 to lay down roads on these surfaces, as well as 
recreate some of its detailed design from scratch. With the design 
model complete, DEA produced a series of high-resolution project 
renderings and four drive-through/fly-over videos (one for each 
major roadway on the project) for the open house meetings.

Public engagement
“The 3D presentation materials were an instant success with both 
our client and the public,” Iliyn said. “InfraWorks 360 gave us a new 

Intersection in the 124th Avenue extension project. Image: Courtesy of David Evans and Associates
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way to clearly communicate the design to the community and other 
project stakeholders at the meetings, and definitely helped the county 
move the public engagement process forward. We even had residents 
coming up to us after the meeting, asking us to zoom into their house 
and show them what the new roadway would look like from their 
front door or backyard.” 

In addition, Washington County was so impressed with the InfraWorks 
360 renderings and videos that it asked DEA to create similar project 
visualizations for another roadway project as a tool to keep the project 
moving forward. 

The clarity that InfraWorks 360 visualizations brought to the 124th 
Avenue project could have greatly enhanced the preliminary design 
of the project. “We spent thousands of dollars to create a CNC-
machined raised-relief map of the project’s existing topography to 
help communicate our early designs,” Iliyn said. “We even cut out 
little strips of paper and draped them over the relief map to represent 
different alternatives for the alignment. If we had used InfraWorks 360, 
we could have created scores of high-resolution images and videos 
for all the various design alternatives we considered — with actual 
road design details such as tunnels, embankments, interchanges, road 
profiles, and drainage. That would have been a much better means of 
design communication.”

Firm benefits
With DEA now using InfraWorks 360 for preliminary design and 

communication of infrastructure projects, the firm is experiencing 
benefits for both applications. “Using InfraWorks 360 to generate 
project visualizations — be it for preliminary or detailed designs 
— is easy and the results are very effective,” Iliyn said. “The 3D 
visualizations are set in the context of the surrounding environment, 
which adds realism and helps improve the communication of our 
designs to prospects, clients, project stakeholders, and the public.”  

“InfraWorks 360 is a great solution for early stage design, when we 
have little to no survey data, but still need to push forward with a 
preliminary proposal,” said John Volk, CAD support specialist, “With 
just a few clicks of the mouse, we can get a base model of existing 
conditions and go from there.”

“During preliminary design, we usually need to develop and analyze 
several design alternatives with different options for the alignment, 
the profile, the road cross section, and so on,” Iliyn said. “InfraWorks 
360 and Roadway Design for InfraWorks 360 software lets us do this 
very quickly and easily, and then manages all of those alternatives 
for us. In addition, that early-stage design data moves seamlessly into 
the Civil 3D detailed design software — so no design information or 
effort is lost.”

BOBBY DEL ROSARIO is industry marketing manager, Infrastructure, with Autodesk 
(www.autodesk.com). 

Railroad grade for the 124th Avenue extension project. 
Image: Courtesy of David Evans and Associates

Part of the new road goes through the middle of an active rock quarry, with significant 
elevation changes requiring numerous rock cuts, walls, and regrading of adjacent property 
driveways. Image: Courtesy of David Evans and Associates
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When turning on a faucet, it’s expected that clear, fresh water should 
flow readily into a waiting glass, but for many communities, this 
hasn’t always been the case.

To make sure the City of Madison, Wis.’s water supply did not fall 
into being one of those communities, Madison Water Utility (MWU) 
began the East Side Water Supply (ESWS) Project in 2010 to study and 
recommend future infrastructure to improve the city’s water system. 
As part of the ESWS project, the utility created Citizen’s Advisory 
Panels (CAP) to make sure new infrastructure met the expectations 
and desires of the community, and to facilitate communication during 
MWU projects. At the conclusion of the study in 2012, Well No. 7, 
on the north side of the city, was identified as an essential asset in the 
city’s water system and in need of an upgrade because of its age and 
water quality concerns about iron and manganese.

With assistance from Strand Associates, Inc. and architectural design 
firm Potter Lawson, MWU set about reconstructing the well to 

improve water quality, restore the facility to full capacity, and blend 
into the well-established community aesthetics.

Well No. 7, located near the intersection of Sherman and Schlimgen 
Avenues, serves as an essential part of the City of Madison’s 
overall water supply system, providing water to more than 10,000 
residents year round. The water produced contained elevated levels 
of manganese and iron that resulted in colored water events and 
customer complaints.

Originally constructed in 1939 as part of the Works Progress 
Administration (WPA) effort, Well No. 7 was state-of-the-art at the 
time with a 135,000-gallon reservoir and a facility capacity of 2,100 
gallons per minute (gpm). The well house contained one booster 
pump, which along with the well pump discharge, was located below 
grade. This configuration posed a Department of Natural Resources 
(DNR) code problem as being below ground increased the potential 
for contamination, should the basement flood. 

Another problem was the size of the well house. With one room 
housing electrical and chemical equipment, the well house needed a 
comprehensive update to meet current drinking water code standards 
and MWU policy standards for iron and manganese, as well as 
provide sufficient capacity for fire protection.

To mitigate the high levels of manganese and iron, the project team 
designed a high-rate pyrolusite filter system. Chlorine is introduced 
prior to filtration to serve both as an oxidant to remove the iron and 
manganese and also as a disinfectant. Chlorinated water is pumped 
to the pressure filter and the iron and manganese are adsorbed by 
the pyrolusite media. The pyrolusite media bed effectively removes 
all of the iron and manganese before the treated water is fluoridated 
and flows to the new 500,000-gallon reservoir. Two variable-speed 
control booster pumps push the water out into the system, providing 
redundant pumping capacity. 

To remove the captured iron and manganese contaminants from the 
media, the filters are backwashed after producing 3 million gallons 
of water. Backwashing the tanks is essentially pumping treated 
water filters at a high rate. This causes the media bed to expand, 
which in turn flushes out the contaminants. Each backwash requires 
approximately 30,000 gallons of water. To conserve this water, the 
backwash waste is allowed to settle and the team designed a custom 
floating skimmer that “skims” off the water recycling it to the filters. 
More than 95 percent of the wash water is recycled as a result of this 
process. Only the iron and manganese “sludge” is discharged to the 
sanitary sewer system. 

Along with the filtration system, the team installed a generator, 
separate chemical rooms, and more than tripled the size of the 
reservoir to bring the facility up to current design standards. The 
reservoir’s increased capacity now provides the city with the desired 
fire storage capacity it previously lacked. 

Water

Project+Technology

Filtration tanks remove contaminants and reduce instances of discolored water events. 
Photo: Courtesy of Strand

Booster pumps with variable-frequency drives optimize facility operation. 
Photo: Courtesy of Strand

Madison Water Utility revives an aging well to improve water quality 
and restore capacity.

Infrastructure 
reconstruction
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The expanded reservoir, the filters, additional pumps, and the 
generator all resulted in a facility with a footprint nearly three times 
greater than the original structures. To accommodate the larger 
footprint and to provide reasonable setbacks, MWU obtained two 
adjacent land parcels

MWU worked closely with City Real Estate and the adjacent property 
owners to come to a fair and equitable settlement for the properties. 
MWU took extra care to make sure the transition and relocation of 
the property owners was smooth, efficient, and within their timeline.

Once the property was obtained, Madison Fire Department used 
the houses for training purposes and Habitat for Humanity salvaged 
building materials. MWU coordinated these efforts to make sure 
nothing was wasted and the public was involved throughout the 
entire process.

With the additional land and the well’s location on a corner lot with 
high street visibility, the community wanted to make sure the new 
facility blended in with the neighborhood and remained loyal to the 
1939 architecture. To address the community’s comments and given 
the size of the facility, the project team varied the heights of the 
facility, stepping them back from the street intersection to soften its 
visual impact. 

The 1939 structure was constructed during the era of the New Deal 
as a WPA project and is the second oldest operating well in Madison. 
As such, MWU made sure to preserve the well’s history through a 
photographic record of the well house prior to its demolition. The 
project team incorporated stone from the original structure’s exterior 
into the new facility along with a plaque indicating the stone was 
from the original WPA well house. A wall panel composed of recycled 
exterior stone with the original WPA plaque was also incorporated 
into the interior of the well house to honor the historic nature of the 
1939 structure. 

Landscaping was employed to screen the well house from the 
neighboring residencies and to further blend into the suburban 
atmosphere. 

To maintain the neighborhood’s personality and characteristics, the 
team went to great lengths to preserve a large maple tree on the 
corner of the site. The tree was identified as an important landmark 
to the community and, thus, the team took great care to preserve the 
maple by maintaining separation between the facility foundations, 
utilities, and the root structure. Special provisions were included in 
the construction documents that protected the maple tree not only 
from construction but also from the contractor’s activities.

Successful reconstruction of Well No.7 was completed with a strong 
collaboration with the community facilitated by the Citizen’s Advisory 
Panel. Using several CAP and public meetings and the resulting 
iterative project development, the group was able to reach consensus 
on the facility configuration and architecture. Clear communication 
coupled with innovative design made for a well-received finished 
product. With the finalization of Well 7’s reconstruction, Madison 
residents are now benefiting from improved water quality, pumping 
station reliability, and fire protection capacity.

“Madison Water Utility has received nothing but positive, glowing 
comments about the reconstructed Well 7,” said Al Larson, principal 
engineer at MWU. “The new structure has been described as the best 
looking water facility in the city. …Best of all, we have heard that 
the water tastes better. Through the hard work of the project team, 
Madison Water Utility now has a facility that will provide excellent 
service to the drinking water system for decades to come.”

Information provided by Strand Associates, Inc. (www.strand.com). 

Stone from the original facility was used along with new stone for Well No. 7’s exterior to 
match local aesthetics and maintain the well’s history. Photo: Courtesy of Strand

The original Works Progress Administration plaque was also incorporated into the interior 
of the well house to honor the historic nature of the 1939 structure.

Photo: Courtesy of Strand
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In the United States, an irrigation district is a cooperative, self-
governing public corporation set up as a subdivision of the state 
government, with definite geographic boundaries, organized and 
having taxing power to obtain and distribute water for irrigation of 
lands within the district. It is created under the authority of a state 
legislature with the consent of a designated fraction of the landowners 
or citizens. Washington State Water Resources Association (WSWRA) 
is the coordinating agency for the irrigation districts in Washington 
State. It includes 35 irrigation district members covering 1.1 million 
irrigated agricultural acres.  

Naches-Selah Irrigation District (NSID) encompasses 11,000 acres 
in north Yakima County, Wash. It is near the towns of Naches and 
Selah and serves more than 1,700 landowners. The Naches River is a 
tributary of the Yakima River in central Washington and is about 75 
miles long. After the convergence of the Little Naches and Bumping 
River, the name becomes the Naches River. The Naches and its 
tributaries drain a portion of the eastern side of the Cascade Range, 
east of Mount Rainier and northeast of Mount Adams. In terms of 
discharge, the Naches River is the largest tributary of the Yakima 
River.  

Selah Valley Canal (NSID’s Main Canal) was put into operation in 
1892. As with many older systems, replacement was required as the 
facilities had passed their useful life and continued maintenance and 
repairs could not guarantee reliable operation. Also, the manually 
controlled canal system made it a challenge to operate. 

Selah Valley Canal includes 8,000 feet of wood flumes, which are 
9 feet in diameter, as well as concrete canals. Repairs up to this 
point have included approaches such as placing plywood sheeting 
over the leaking wood stave flumes. In other cases, where the flumes 
collapsed, the time required to fix them could be around two weeks. 
During the watering season, any disruption could be damaging to the 
crops.

The 2015 Main Canal Flume Replacement and Other Canal 
Improvements Project was the most recent phase toward the overall 
modernization and improvement plan. This project has a cost of about 
$7 million. The original materials installed in 1892 were improved to 
the existing wood and concrete facilities between 1910 and 1956, and 
this new phase is an improvement to them.  

Replacement of the wood flume trestles was included in the 
1995 Comprehensive Water Conservation Plan and again in the 
2007 Modernization Plan. The amount of $9 million in capital 
improvements was completed during 2005 to 2014. 

Naches-Selah Irrigation District upgrades wood flumes and concrete 
canals with gravity pressurized pipe networks.
By Erin Boudreaux

Agricultural lifeline
Water
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ERIN BOUDREAUX is marketing manager for Hobas Pipe USA (www.hobaspipe.
com).

“Improvements included canal lining, replacement of some wooden 
flumes, replacement of wood pipe and open canals with gravity 
pressurized pipe networks, modern pressurized farm deliveries, and 
canal automation,” said Justin Harter, district manager, Naches-Selah 
Irrigation District.

The topography within NSID’s service area provides 200 to 300 
feet of fall (available head pressure). Deliveries range from minimal 
pressure up to 40 to 90 psi, depending on the elevation difference 
from the canal that flows into the pipe networks. More than 3,000 
acres have eliminated the need to pump, resulting in a power cost 
savings.

Replacement of 4,600 feet of wood flumes was completed along with 
2,800 feet of canal lined with concrete. The wood flumes were replaced 
with 3,600 feet of centrifugally cast, fiberglass-reinforced, polymer 
mortar (CCFRPM) pipe, with the remaining footage converted into 
sections of concrete-lined canal. The concrete canal sections include 
a polyethylene lining that is placed under the reinforced concrete 
that prevents leakage. Hobas Pipe USA supplied 96-inch-diameter 
CCFRPM pipe with a stiffness class of 36 psi.  

“A number of pipe materials were considered. Steel pipe required 
maintenance of coatings with potential to require coating replacement 
in 50 years or less to manage corrosion. Although higher in initial 
costs, non-ferrous pipes provide a lower overall cost with a longer 
lifespan and less maintenance. Hobas was one of the few pipes that 
could meet the project schedule and performance criteria,” Harter 
said. Hobas was not intentionally sole sourced, but the higher 
specification requirements limited competition.
 
Tapani, Inc. of Battle Ground, Wash., began construction in November 
2014 and was finished before the April 1 season start. There is limited 

time between October and April when the canal is not flowing. “This 
project had a very tight schedule to meet in order to supply water to 
the local farms for the 2015 growing season,” said Aaron Halling, 
project manager, Tapani, Inc.

There were eight wood trestles ranging in height from 5 feet to 75 
feet and draws of 20 feet to 500 feet wide. Other sections of wood 
flume were on grade, resting on existing soils that were leveled 80 or 
more years ago. 

“The 96-inch pipe was installed on grades as steep as 50+ percent and 
the existing access roads had to be widened in order to get the pipe 
to the place of installation,” Halling said. “Access was limited and 
delivering to the further locations with off-road equipment took over 
a half hour per piece of pipe.”

Wood stave flume trestles were replaced with inverted siphons. The 
large inverted siphons are used to convey water being carried in 
canals or flumes across valleys for irrigation. With no pump, they are 
powered by the fall of the water as it flows down the pipe under the 
pull of gravity, and discharged at a level lower than the surface where 
it originated.
  
The pipe provided to Tapani included factory-assembled FWC 
couplings. Useful for direct bury applications, the FWC coupling is 
a structural filament wound sleeve overwrapped and mechanically 
locked to an internal full-face elastomeric membrane. “We faced 
challenges, but the project was still an overall success and the pipe 
performed well,” Halling said.

Ease of installation allowed Tapani, Inc. to meet the project schedule in time for the start of 
the 2015 irrigation season.

The existing wood stave flumes were replaced with 96-inch inverted siphons made of 
HOBAS Pipe.

www.hobaspipe.com


December 2015          cenews.com          57

By Anthony Kane, ENV SP

When budgets are tight,
invest in sustainability

When discussing sustainability, the first question is almost 
always, “How much will it cost?” Unfortunately, the question is 
fundamentally flawed since delivering more sustainable projects 
cannot be represented as a line item to be added or subtracted as 
budgets allow. Sustainability is about a process — a new and better 
method of problem solving that arrives at the best solution for the 
environment, the community, and the economy. 

As an approach, sustainability has no inherent cost but incredible 
potential value and, in the current context of limited funding and 
low public engagement, it is an absolute necessity for infrastructure. 
Our industry will need huge investments during the coming decades, 
which means a massive increase in public support for infrastructure 
development, and sustainability is the only way to get there.

The often-cited 2013 American Society of Civil Engineers Report 
Card for America’s Infrastructure gave an overall score of D+ to 
the nation’s infrastructure and estimated $3.6 trillion is needed by 
2020 to address the problem. Despite this stirring call to action, 
little investment has been seen since the report’s issuance, and the 
government’s recent failure to agree on a long-term highway bill 
seems indicative of a systemic lack of commitment to make the 
needed investments. 

While the aging of America’s infrastructure is apparent, the 
funding and political support is lacking. As a result, the unfortunate 
occurrences of failing bridges, dams, levies, and other overtaxed 
critical infrastructure in the face of extreme events continue. 
Furthermore, underneath these tragic events is the ongoing erosion 
of the economy from billions of dollars of lost productivity due to 
poor infrastructure. 

In this context, enter sustainability and tools like the Envision rating 
system for sustainable infrastructure. Envision is a no-cost tool 
provided by the Institute for Sustainable Infrastructure to assess 
infrastructure sustainability performance. Numerous public agencies 
across the country have adopted Envision, yet, to many people, 
systems like Envision are a call to do more for the environment, 
society, and the economy in an industry already facing insufficient 
funds to maintain a state of good repair let alone do more. To these 
individuals, understandably, the initial impulse is to resist change, 
to resist the “premium” of sustainability, and to focus on hunkering 
down, tightening budgets, maintaining the status quo, and getting by. 
To them, sustainability is a problem for the future, something to be 
addressed in better economic times when the floodgates of funding 

are opened and surpluses of time and resources can be devoted to 
secondary goals.

Not so. Tough economic conditions and low public and political 
support are the exact opportune time to double down on sustainability. 
Envision promotes the concept that sustainability is about doing 
more with less and stresses the importance of communicating the 
value and impacts of projects to the public. There is no way to get 
$3.6 trillion by tightening our belts. What is necessary is massive 
change in political will, which means massive change in public 
support. The public needs to be aware that infrastructure projects like 
a bridge or wastewater treatment plant aren’t just about providing a 
basic service, they are about people’s quality of life, the quality of 
their rivers where they fish and swim, and the future of business and 
industry in their town.

In the decades after the 1950s, the public grew complacent living 
with world-class infrastructure. Now there is outrage when the water 
stops flowing, the lights go out, or some unsightly work is placed in 
their backyard. What’s lacking is recognition that we are on the verge 
of a necessary public awakening to invest in infrastructure on the 
scale of our parents' or grandparents’ generation. 

But if they don’t see it, we can’t put the blame on the public or 
politicians. Their lack of understanding, their “not in my back yard” 
mentality (nimbyism), their lack of engagement, and their low 
prioritization of infrastructure are all indicative of our shortcomings 
as practitioners. They are often a result of accumulated bad-will 
from past projects that did not align with community values or our 
internal aversion to engaging in the “softer sciences” of community 
engagement and community building. 

As an industry, we need to reconnect with the public (as members 
of the public ourselves) and show them that infrastructure is not 
something to be taken for granted, that it impacts every aspect of our 
daily lives from the economy, to the quality of our communities, to 
the beauty and accessibility of the natural world around us. 

Envision was designed to help bridge this gap, to be a platform for 
communication between the project team and the public. We need to 
recognize that sustainability is not a “premium” but rather a necessary 
new method of practice in the current context. The good news is 
that the massive change in public support we need can happen by 
implementing this new method one project at a time.

Take for example the Grand Bend Area Wastewater Treatment Plant 
in Ontario (www.stantec.com/our-work/projects/canada-projects/g/
grand-bend-area-wwt-facility.html#.Vi5bN9LnuHt), which recently 
received an Envision Platinum award. Effluent discharges from the 
existing facility were impacting surface and groundwater quality near 
Lake Huron. The traditional approach was to expand the facility’s 
capacity by constructing a duplicate treatment plant, and in 2008 
the municipalities of Lambton Shores and South Huron retained a 
firm to design and construct a second treatment plant. However, with 
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The Grand Bend Area Wastewater Treatment Plant recently received an Envision Platinum award. 
Photo: Courtesy of Stantec Consulting Ltd.
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an expected construction cost of $25 million, the business-as-usual 
design far exceeded the available budget.

In 2013, Stantec, an early adopter and strong supporter of Envision, 
was brought in to redesign the facility and reduce costs. Envision 
was applied from the very beginning with the express purpose of 
rethinking the project from a new angle. The result included adding 
tertiary treatment and a constructed wetland to support native 
wildlife species and further buffer treated effluent, a flexible design 
that made the facility responsive to changing sewage flows, reduced 
construction and operational costs, construction within the original 
facility footprint to protect nearby farmland, and trails and interpretive 
signage to encourage community visitors. The new project, with all 
its sustainable features, came in $10 million less than the original 
facility design.

So sustainability in Grand Bend wasn’t a premium, it was a 
pathway to a creative solution that actually saved money over a 
conventional design. Even better, the wastewater treatment facility 
is now a community asset and destination for birdwatchers, wildlife 
enthusiasts, and local school children. Imagine the benefits and cost 
savings to future wastewater treatment projects that Grand Bend 
provides by helping individuals overcome their nimbyism and 
assuaging public resistance to wastewater treatment facilities. In the 
future, when Grand Bend area residents are told that major investments 
are needed in infrastructure, they will have a shining example of what 
that means and the benefits it can bring to their community, and they 
will have no trouble communicating that message to their elected 
officials. Ten years from now, educated voters in Grand Bend will go 
to the polls having learned from childhood school trips the important 

role wastewater treatment facilities play in their community. Using 
Envision resulted in both short-term cost savings and a long-term 
investment in public support.

Envision is a tool to help users navigate the complex challenges of 
developing more sustainably. Envision helps project teams expand 
their considerations to more than just project performance, to 
recognize the synergies of project and community goals, and to arrive 
at those creative cost-saving solutions. Used in Grand Bend, it was 
also a communication tool, first helping the owner and project team 
break out of traditional roles and problem-solving mindsets in order to 
explore other multi-benefit cost-saving alternatives. Secondly, it was 
a communication tool for the community. The Envision verification 
and award demonstrated to the community, and built confidence, 
that their interests and values were incorporated into the project as 
confirmed by an independent third-party.

So the question for other communities throughout the U.S. and 
Canada facing tight budgets, limited funding, and low levels of public 
support should not be, “Can we afford to use Envision to incorporate 
sustainability?” but rather, “Can we afford not to?”

Anthony Kane, ENV SP, is vice president of research and development 
at the Institute for Sustainable Infrastructure in Washington D.C. (www.
sustainableinfrastructure.org) and a contributing author of Infrastructure 
Sustainability and Design. Kane is formerly a research director at the Zofnass 
Program for Sustainable Infrastructure at Harvard University’s Graduate School 
of Design.
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Precast concrete panels
First-in-Illinois technology helped shorten pedestrian 

bridge work time.

Chicago’s Peoria Street Pedestrian Bridge was the first in Illinois to 
use a special type of precast concrete deck panels produced by Utility 
Concrete Products (UCP), the first producer of this product in the 
state. The 271-foot-long bridge, completed in the summer of 2015, 
spans the 1-290/Congress Parkway and is adjacent to the rebuilding 
of the circle interchange in downtown Chicago. 

Construction included 15,272 square feet of 8-inch precast deck 
panels that were set transverse to the main longitudinal I-beams 
in just four working days. The use of precast concrete allowed the 
underlying deck to be assembled in days, as compared with a longer 
traditional cast-in-place construction project, where forming and 
curing increases onsite work. Manufacturing precast panels at the 
UCP plant and delivering them to the site also helped decrease traffic 
disruption.

The Precast/Prestressed Concrete Institute (PCI) recently highlighted 
the project because of its construction technique. According to PCI, 
producing the precast concrete deck panels in a controlled setting 

with high-strength, 5,000-psi concrete allowed for a thinner section 
than typical deck panels with less rebar clearance, but with the same 
or better durability and structural capacity. The precast panels were 
produced with a raked finish to create a rough pouring surface for the 
2-1/4-inch overlay.

Tapered pockets formed into the panels allowed rebar to pass through. 
These pockets and the edges of the panel were treated with retarder 
to create a porous surface for bonding. The edges were formed with 
shear keys and exposed rebar to help create a continuous structural 
connection across joints.

Panels also included cast-in inserts with leveling bolts for vertical 
adjustability. Lafarge’s Ductal, ultra-high performance concrete was 
used to fill the pockets and joints to create a composite section.

“I hope the success of the Peoria Street pedestrian bridge shows the 
possibilities that using precast concrete can create,” said Tom Heraty 
vice president of sales and engineering, UCP. “We are incredibly 
proud to play a key role in safely constructing a state-of-the-art 
project so quickly.”

According to PCI, precast panels were formed with exposed vertical rebar and light pole anchor bolts so 
the contractor could pour a concrete parapet structurally integral with the deck.

Information provided by Utility Concrete Products (www.utilityconcrete.com) and 
Precast/Prestressed Concrete Institute (www.pci.org). 
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product + Software guide

01. PVC pipe design guide

02. Deformation monitoring

The Uni-Bell PVC Pipe Association published a 
Design and Installation Guide for PVC Fittings 
& Laterals for Solid Wall PVC Sewer Pipe. It 
provides design information and installation 
recommendations for a wide range of fittings 
that are available for various dimension 
ratios and outside diameters of PVC pipe 
through 60-inch. Topics include main-line and 
service-line fittings, connecting to dissimilar 
materials, product options, burial depth, soil 
compaction, accommodating pipe movement, 
and installation recommendations.

Uni-Bell PVC Pipe Association
www.uni-bell.org  

Leica Geosystems announced two additions to its Leica GeoMos deformation monitoring solution 
— GeoMoS AnyData and GeoMoS API. With GeoMoS AnyData and GeoMoS API, multiple open 
interface standards are accessible to provide more information to projects than just classic geodetic 
monitoring applications. Enabling sensor data fusion from applications such as air or water quality 
monitoring and construction or building management, users can now create visualizations and 
custom reports. Data is automatically integrated from any sensor, database, data logger, or software 
and stored on one centralized database.

Leica Geosystems
www.leica-geosystems.com/geomos 

Cat Phones’ Cat S40 rugged 
smartphone, powered by a quad-core 
1.1GHz Snapdragon 210 processor 
and 1GB of RAM, runs on Android 
5.1 Lollipop. According to Cat, it is 
water, dust, and shock proof, meeting 
IP68 and exceeding Mil-Spec 810G; it 
has been drop tested up to 5.9 feet onto 
concrete. Other features include a super 
bright display capable of being read in 
direct sunlight, large capacity battery, 
Corning Gorilla Glass 4, glove-on 
working technology, wet-finger 
tracking technology, and waterproof 
warning sensors.

Cat Phones
www.catphones.com 

Capital Safety
www.capitalsafety.com  

American Concrete Institute
www.concrete.org 

Capital Safety’s SELF+RSQ detachable self-
rescue system connects to an existing safety 
harness, providing escape from suspension 
while putting fewer rescuers at risk. It 
features a patent-pending EZ-Link d-ring 
to simplify connection, a secondary rescue 
ring for assisted rescue, and a sealed, padded 
package to protect the descent device from 
damage during use. The sealed design allows 
the product to perform as expected after it 
has been soaked in water for two hours and 
frozen in temperatures of -40 degrees Celsius. 
SELF+RSQ is slated to launch in winter 2015 
with 50- or 100-foot versions available.

05. Rugged smartphone04. Self-rescue system

The American Concrete Institute announced 
availability of the Reinforced Concrete 
Design Manual [SP-17(14)]. The two-
volume manual provides guidance to 
professionals designing reinforced concrete 
structures. It was developed in accordance 
with ACI’s reorganized 318-14 Building 
Code Requirements for Structural Concrete 
and serves as a companion to ACI 318-14. 
It provides design examples of reinforced 
concrete members based on a fictitious 
seven-story building. Additional information 
and examples illustrate various ACI 318-14 
requirements not related to design of the 
members in the seven story building.

03. Reinforced concrete design manual
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06. Wood design guide

07. Wastewater and stormwater system design

2015 Code Conforming Wood Design (CCWD) 
is a free, joint publication of the American Wood 
Council and the International Code Council. 
CCWD summarizes provisions related to the 
use of wood and wood products as they appear 
in the 2015 International Building Code (IBC). 
Tables are provided in CCWD for determining 
the maximum building size for eight common 
occupancy groups using the newly formatted 
height and area tables of the 2015 IBC. It also 
addresses methods for establishing fire resis-
tance of wood assemblies and heavy timber and 
an overview of structural provisions.

American Wood Council
www.awc.org/codes-standards/buildingcodes/ccwd 

Bentley Systems, Incorporated announced the general access of its new SewerGEMS, SewerCAD, 
StormCAD, and CivilStorm V8i (SELECTseries 5) products for analysis and design of wastewater 
and stormwater systems. In addition to being available as stand-alone applications and to running 
on CAD and GIS platforms, the V8i (SELECTseries 5) sewer and stormwater products can now be 
used from within the V8i (SELECTseries 4) versions of OpenRoads-based products, combining 3D 
design and hydraulic analysis capabilities in the same platform. Low-impact development elements 
are now available for modeling a wider range of controls for stormwater management.

Bentley Systems, Incorporated
www.bentley.com 

The Steel Deck Institute published a new 
edition of the Diaphragm Design Manual 
(DDM04), which complies with the 
requirements of the new AISI S310-13, 
North American Standard for the Design 
of Profiled Steel Diaphragm Panels. The 
manual focuses on design of steel deck 
diaphragms for roof and floor decks and 
includes information on diaphragm strength 
and stiffness, fasteners and connections, 
and warping and stiffness properties. It 
includes 25 new and expanded design 
examples, load tables for proprietary and 
generic fasteners, and expanded discussion 
of the interaction of wind uplift with 
diaphragm strength.

Steel Deck Institute
www.sdi.org 

Sherwin-Williams Protective & Marine
http://protective.sherwin-williams.com/

industries/marine 

Steel Market Development Institute
www.buildusingsteel.org 

Sherwin-Williams Protective & Marine 
said its Anti-Graffiti Coating prevents 
graffiti from adhering to underlying 
surfaces and allows unwelcome artwork 
to be easily washed away. A ready-to-
use solution intended for use over bare 
concrete or previously painted surfaces, 
Anti-Graffiti Coating creates a nonstick 
surface to repel graffiti from paint, spray 
paint cans, and permanent markers without 
chemical cleaning, abrasives, repainting, 
or reapplication. The coating can protect 
buildings and infrastructure, bridge 
abutments, transit stations, overpasses, 
fences, and new construction.

10. Steel diaphragm design manual09. Anti-graffiti coating

The Steel Market Development Institute 
launched a website that focuses on using 
steel for building construction. The new 
site provides information for engineers, 
architects, owners, building contractors, code 
officials and other construction professionals; 
allows easy access to design resources; 
directs users to additional steel construction 
associations with information on cold-formed 
steel framing, structural steel framing, steel 
deck, steel joists, metal building systems, and 
metal roof and wall systems; and provides 
a tool for users to contact cold-formed steel 
framing professionals with project questions.

08. Steel building design resources
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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

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.

11. Laptop workstation

12. Pipe lasers

HP Inc. introduced the 15.6-inch HP ZBook 
Studio quad core workstation Ultrabook. Start-
ing at 4.4 pounds and 18 mm thin, the model 
features Intel Core or Xeon processors, dual 
1-TB HP Z Turbo Drive G2 for up to 2 TB of 
total storage, up to 32 GB ECC memory, dual 
Thunderbolt 3, dual cooling fans, and optional 
HP DreamColor UHD or FHD touch displays. 
HP said the ZBook Studio is built to handle 
heavy graphics loads, with a choice of new 
NVIDIA Quadro M1000M 2 GB GDDR5 Pro-
fessional graphics or Intel HD graphics 530.

HP Inc.
www.hp.com 

Trimble said its Spectra Precision DG613 and DG813 pipe lasers are a new generation of DialGrade 
lasers for installation of gravity flow pipelines. Both models have a grade range from -12 to +40 
percent and are fully self-leveling over the entire grade range. The DG613 and DG813 have a 
500-foot working range, providing a single setup to lay pipe from one manhole to another. The 
new RC803 remote control provides full function control and utilizes infrared communications 
when in the pipe at a distance of up to 500 feet. For “over-the-top” setups, the remote utilizes radio 
communications at a distance of up to 430 feet.

Trimble 
www.spectralasers.com 
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Civil + Structural Design Tools

HP introduced the HP Z240 Tower and Z240 SFF (small form factor) 
entry-level workstations with next-generation Intel processors and 
HP Z Turbo Drive options, that it said provide “the reliability of a 
workstation at the price point of a desktop PC.” The Z240 is the latest 
update to the HP Z230 and is HP’s most affordable workstation, with 
U.S. prices starting less than $900.

HP incorporated seven new features into the HP Z240 workstations:

1. An integrated M.2 slot (for expansion cards and connectors on both 
the SFF and tower) frees up a PCIe slot and provides greater flexibility 
and expandability to use HP Z Turbo Drives without having to make a 
tradeoff on additional graphics cards, an additional HP Z Turbo Drive, 
or other devices such as Thunderbolt. 

2. Optional dust filters can be added to the HP Z240 Tower and Z240 
SFF to help reduce the ingress of dust into the system. 

3. Removed the legacy PCI slot from the motherboard and designed 
a plug-in card for installation for users who still use the legacy slot. 
Removing the slot from the motherboard allowed HP to reinvest in 
other product features such as the M.2 slot and dust filter.

4. Reduced the size of the motherboard on the Z240 Tower by 10 
percent and simplified the cable layouts inside the systems.

5. The Z240 Tower now features integrated front and rear handle ledges 
to enable easier movement and positioning of systems.

6. Re-engineered the hard drive cage for the Z240 SFF and engineered 
a custom air duct around the processor, allowing more efficient air 
flow, enhanced acoustics, and a cleaner layout of internal cables.

7. Integrated ambient temperature sensors on the motherboard of both 
systems and increased control of system fans to include the power 
supply, giving better management of system thermals and acoustics, 
including the power supply (as compared with previous generations). 

According to the company, leveraging features originally created 
for the higher-end HP Z workstations, the HP Z240 offers more 
performance, greater storage capacity, more IO, and greater flexibility 
of the previous generations while retaining the same form factor. The 
HP Z240 SFF is 57 percent smaller than the tower. The Z240 features 
as much as 64 GB DDR4 ECC memory — a 100 percent increase in 
memory capacity compared with previous generations. 

The HP Z240 Tower and Z240 SFF offer a choice of future Intel Xeon 
processor E3-1200 v5 product families, Intel Core, or Intel Pentium 
processors, and two HP Z Turbo Drive G2. The Z240 offers a choice of 
Windows 7, Windows 10, or Linux operating systems.

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

HP Z240 SFF workstation with HP Z23n display. HP Z240 Tower workstation with dual HP Z23n displays.

HP upgrades entry-level 
workstations
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