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There you sit, so peaceful,
Gently sloshing in my glass…
Looking innocent inside your crystal cell.
But you won’t fool me this time,
As you may have in the past.
I know you have the power to rebel.

For I have seen a dam,
Compacted sturdy as can be,
Succumb to unrelenting seepage fl ow.
A grand and glassy reservoir
Far as the eye can see,
Distracts from your escape attempts below.

You will always fi nd it,
This least-resistance path.
And downward, on to freedom it will lead.
I don’t suppose I blame you,
For a river, wild and fast,
Is more enticing than a lake, indeed.

But my mission is to cut you off.
Valiant, I’ll attack,
Blocking you with all the tricks I know.
With PVC and swelling strips
I’ll seal off every crack.
You’ll be forced to fi nd the longest way to go.

A bomb-proof seepage cutoff
Will be sure to throw you off
When you try to take the route through
     sandy ground.
But in the end it sometimes seems
I cannot do enough – 
My greatest efforts only slow you down.

So who can blame me, really,
When I’m working busily
Modifying sheetpile details,
If I cast suspicious glances
At the drink that’s next to me?
Water, in its mission, never fails.

Mary C. Nodine, PE, A.M.ASCE, is a geotechnical poet and a project engineer with GEI Consultants, Inc. in Woburn, MA. She can be reached at 
mnodine@geiconsultants.com
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Transformational Times 
and the Geo-Institute

S
ignificant transformation has occurred in our economy, 

society, and industry since the inception of the G-I in 

1996. A period of immense economic growth and two 

periods of major economic contraction have occurred. 

Communication and learning in our society, and the pace at 

which change occurs, have been transformed by digital com-

munications. Intense competition and commoditization have 

become commonplace in business. During this period, geo-pro-

fessionals have been engaged in many more professional activi-

ties and associations, several of those outside the geo-profession. 

Our members, particularly our younger members, are busier 

than ever and are expected to be more productive than at any 

other time in history. Demands on time are exceptionally high, 

and our members engage in activities where their time spent has 

high personal value and yields a return on investment.

Organizations need to evolve and transform to remain 

relevant in response to these changes. For example, higher 

education, the industry in which I work, currently is undergo-

ing the most significant transformation in decades. Professional 

societies are no different – they need to transform themselves 

to be consistent with the changing needs and values of their 

membership. The G-I needs to evolve so that the opportunities 

afforded to members have high value and are respectful of the 

time demands in our society. 

The Board of Governors has been conducting an introspec-

tive about the role of the G-I in our profession, and is reflecting 
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on how the G-I should evolve to meet the future needs of our 

members. Providing high value for members is paramount. This 

introspection has shown that the G-I has developed numerous 

opportunities for our members to engage in over the nearly two 

decades since the G-I’s inception. It has also shown that many 

of the activities and offerings have remained nearly the same for 

decades, long preceding the G-I of today.

I believe that supporting and facilitating career development 

for members is one of the most important roles for the G-I, and 

must be a focus of the G-I’s future. Functioning as a hub for 

knowledge growth in the geo-profession, providing opportunity 

for members to develop skills in leadership and communica-

tion, and serving as an accessible repository for information that 

enhances the productivity and effectiveness of our members 

are means that the G-I can provide which have high value for 

members. I also believe the G-I should be in a leadership role 

in coordinating and leveraging the efforts of other groups and 

organizations in our profession so that we convey a consistent 

and positive message, minimize duplication, and maximize 

impact. A profession with a strong and unified voice provides 

value for everyone. I believe the G-I’s activities, products, and 

events should be shaped and optimized to serve these roles as 

effectively as possible, and the G-I should be sufficiently nimble 

to alter, re-think, or transform its activities and offerings as the 

needs of the membership changes. The G-I must be conscious 

that the modes of the past may not be the most effective modes 

to provide value to members in the future.

The Board is particularly interested in understanding what the 

membership wants from the G-I, and how the G-I can evolve 

to ensure that being a G-I member always provides high value. 

Please share your thoughts with me or other members of the 

Board of Governors (see www.asce.org/geo/About-Geo-Institute/

Board-of-Governors, regarding how the G-I can provide value to 

its membership.

Craig H. Benson, Ph.D., P.E., D.GE, NAE, F.ASCE, 

Geo-Institute President

chbenson@wisc.edu
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Many areas of our profession have been driven 
by societal needs and that’s certainly true of 
geoenvironmental engineering. In the 1970s 
and 1980s, disposal of municipal and industrial 

wastes, and remediation of contaminated soil and groundwater 
from industrial chemical spills and leaking waste containment 
facilities drove the geoenvironmental business and education of 
future geoenvironmental professionals. But as geoenvironmen-
tal problems have become more complex, geoenvironmental 
project teams have become more multi-disciplined professionals 
to tackle not just the engineering aspects of projects, but their 
geologic, chemical, biologic, and soil science challenges. This 
issue of Geo-Strata strives to highlight a few of them.

Recently, some closed landfill sites have gotten new life as 
renewable energy parks. In “The Geotechnics of Converting 
Waste Sites to Renewable Energy Sites,” Ranjiv Gupta and Jer-
emy Morris describe the redevelopment of closed landfills for 
solar and wind power installations and some of the founda-
tion design issues for them.

From a natural resource perspective, industrial byproducts and 
recycled materials are not often considered suitable for construc-
tion, but with testing and demonstration can provide significant 
and positive environmental performance outcomes. In their article 
“Recycling on the Waterfront II,” Dennis Grubb, Carlos Ruiz, and 
Damarys Acevedo-Acevedo describe how steel slag fines media 
have successfully immobilized a wide range of heavy metals.

Most geo-professionals recognize that municipal solid 
wastes (MSW) differ significantly from soils. Dimitrios Zekkos 
highlights some recent advances in MSW characterization 
for unit weight, shear strength, compressibility, and dynamic 
properties in “Estimating Representative Geotechnical Proper-
ties of Municipal Solid Waste.”

Over the last two decades, soil mixing has evolved from 
primarily a geotechnical construction technique into a cost-
effective environmental remediation method through equip-
ment advances and innovative engineering. In their article “In 
Situ Remediation Using Soil Mixing,” Dan Ruffing, Chris Ryan, 
Michael Wagner, and John Kuhn describe the technique and its 
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This message was prepared by Geo-Strata 
editor-in-chief James L. Withiam, Ph.D., 
P.E., D.GE, M.ASCE

by the Foundation Testing Experts

SPT Energy Calibration

GRL Engineers 
calibrate 
SPT hammers  
through energy 
measurements,  
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Quick response,
results you can trust
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The Borehole ShearTM test is the definitive test 
for evaluating slope stability, landslide repair 
methods, foundation bearing capacity, and soil 
strength behind existing retaining walls. It is the 
fastest and most effective way to measure soil cohesion 
and friction angle on an effective stress basis, providing 
c’ and Φ’ measurements in minutes instead of hours.

Handy Geotechnical Instruments, Inc. offers  
four models of Borehole Shear test instruments:
1. Air     2. CO2    3. Fully automated CO2    4. Hydraulic (for rocks)

Handy Geotechnical Instruments, Inc.
Madrid, Iowa, U.S.A.
Handygeotech.com

Handygeotech.com

application to in situ chemical oxidation 
and solidifi cation of TCE-contaminated 
soils and hot air stripping and enhanced 
biodegradation of acetone-impacted soils. 
The application of soil mixing for the con-
struction of barrier caps and vertical barri-
ers is described in “Soil Mixing Innovation 
for Land Restoration” by Vito Schifano.

The need for multi-disciplinary capa-
bilities on a geoenvironmental project is 
well illustrated in “A Brownfi eld Success 
Story” by James Harless and Larry Jedele 
for a former industrial site along Lake 
Michigan. To make the site suitable for 
manufacturing of wind turbines, they 
addressed the geoenvironmental and 
geotechnical issues the site posed plus 
they helped the developer acquire grants 
and other fi nancing assistance.

This issue also includes a commentary 
by Bob Koerner on “Geosynthetics: Past, 
Present and (Possibly) Future” and a 
GeoLegend interview of Bill Marcuson by 
Stacey Tucker and Michelle Bernhardt.

The authors and editors have worked 
hard to bring this issue to you. Please let 
us know what you think.

...industrial 
byproducts 

and recycled 
materials are 

not often 
considered 
suitable for 

construction...
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D r. Marcuson has served the U. S. Army Corps of En-
gineers (USACE) and civil engineering profession for 
over 42 years. He received a BS in civil engineering 
from the Citadel, and an MS in structural engineer-

ing from Michigan State University. After serving as an Army Engi-
neer offi cer for two years, he returned to school and earned a PhD 
in geotechnical engineering from North Carolina State University. 
Dr. Marcuson joined the staff of the U.S. Army Engineer Water-
ways Experiment Station (WES) in 1970 and was director of the 
Geotechnical Laboratory from 1981 until his retirement in 2000.

During his career with the USACE, Dr. Marcuson was re-
sponsible for research, development, and analytical studies from 
both the theoretical and practical viewpoints in the fi elds of soil 
mechanics, engineering geology, rock mechanics, earthquake en-

gineering, geophysics, military pavements, and Army mobility. 
His work responded to problems inherent in dam and levee 
design; drainage design and construction; design, construc-
tion, evaluation, maintenance, and rehabilitation of both 
permanent and expedient military pavement systems; combat 
engineering and military construction; soil stabilization; and 
other related physical sciences.

Dr. Marcuson’s research activities focused on experimental 
and analytical studies of soil behavior related to geotechnical 
problems, seismic design, and analysis of embankment dams and 
seismically induced liquefaction of soils. Much of his research has 
been on the application of work in these areas to remediation of 
sites susceptible to failure during earthquakes. He has authored 
more than 100 publications including several state-of-the-art 

LESSONS LEARNED
FROM GEO-LEGENDS:

William F. Marcuson, III, Ph.D., P.E., Hon. M.ASCE, NAE
By Stacey E. Tucker, EIT, S.M.ASCE and Michelle L. Bernhardt, EIT, S.M.ASCE

This article is the eighth in a series of “Lessons Learned from Geo-Legends.” The articles are written by student members of the Geo-Institute’s 
Student Leadership Committee (SLC) who believe the insights they convey will benefi t students and younger G-I members by providing an 

opportunity to learn from those who have excelled in advancing the geotechnical engineering profession. Due to space constraints, this article is a 
condensed version of the author’s interview with the Geo-Legend. The full interview is available on the AGP website at "www.geoprofessionals.org.

(l to r)  Michelle Bernhardt, William Marcuson, Stacey Tucker
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publications on in situ testing and sampling, soil dynamics, 
seismic design and analyses of embankment dams, and seismic 
rehabilitation of earth dams. Dr. Marcuson serves as a consultant 
on geotechnical problems and projects of many types, especially 
those involving seismic remediation, to numerous governmental 
and private organizations both nationally and internationally.

He is a licensed Professional Engineer in Mississippi and Loui-
siana, and a Chartered Engineer in the UK. He is a member of a 
number of professional and technical societies and is most active 
in the American Society of Civil Engineers (ASCE), where he is an 
Honorary Member and ASCE past president. Dr. Marcuson has 
served ASCE in many capacities: secretary, vice-chair, and chair of 
the Geotechnical Engineering Division; chair of the Committee 
on Soil Dynamics and the Committee on Publications; presi-
dent of the Mississippi Section; District 14 representative on the 
Board of Direction; Zone II vice-president and 2007 president. 
He is currently the ASCE presidential appointee to the Board of 
Governors of the Geo-Institute. Additionally, he served as chair of 
the U.S. National Committee for the International Society for Soil 
Mechanics and Geotechnical Engineering (ISSMGE), as well as 
serving on their Committee on Publications.

Dr. Marcuson's commitment to service and his outstand-
ing leadership have been widely recognized. For example, he 
received the Walter L. Huber Research Prize, the Government 
Civil Engineer of the Year award, and the Norman Medal (civil 
engineering’s oldest honor), all from ASCE; the Federal Govern-
ment Engineer of the Year from the National Society of Profes-
sional Engineers; the Presidential Rank Award of Meritorious 
Executive from the federal government; and the Silver de Fleury 
Medal from the Army Engineer Association. He is the only en-
gineer to be named USACE’s Engineer of the Year twice, in 1981 
and 1995, and USACE recognized him as Civilian of the Year in 
1997. He was elected to the National Academy of Engineering in 
1996 and delivered ASCE’s Karl Terzaghi Lecture in 1999.

Dr. Marcuson has a long record of outstanding performance 
and continues to serve the civil engineering community as 
Director Emeritus of the Geotechnical Lab at the U.S. Army 
Engineer Research and Development Center (ERDC).

Q: How did you decide to go into 
geotechnical engineering? Furthermore, 
why did you choose to work so diligently 
on embankment dams?

Like many others, my college experience was not really well 
planned. I earned my BS in civil engineering and my MS in struc-
tural engineering. When I graduated with my Masters, I believed 
I knew about 60-70 percent of structural engineering. Looking 
back, that may not have been true, but I thought it was at the time. 
When I decided to return to school for my PhD, I thought that by 
specializing in structures I could only increase my knowledge at 
most by about 30 percent. If I specialized in geotechnical engineer-
ing, however, I could learn 60-70 percent of that particular field as 
well. I thought that having this breadth of knowledge would make 
me a better civil engineer, so I decided to take that path.

The Corps of Engineers has two main civil works mission 
areas: navigation and flood control. I became involved with 
embankment dams due to the Corps’ type of work and partially 
due to happenstance. I began working at WES in 1970, and 
in February of 1971, the San Fernando earthquake occurred, 
causing a slide in the Lower San Fernando Dam. As a result, the 
Corps began a large project evaluating the seismic stability of 
their hydraulic fill dams and I was picked to lead the program.

Again, one thing led to another and as senior leadership at 
WES, I realized I would not be able to lead the Geotechnical Lab 
and maintain technical competence in all aspects of geotechni-
cal engineering. I felt it was better to have technical depth in one 
specific area than to be an inch deep and a mile wide in everything. 
So, I had to find my niche. Flood mitigation was a primary mission 
for the Corps and it was an area I was comfortable in, so I dedi-
cated limited time and energy to that specific area and it worked.

Q: What drew you initially to work for the 
Corps of Engineers?

As a student, the professors who I thought made major 
contributions to my education all had practical experience. I 
originally wanted to end up in academics and thought that if I 
went into academics I needed that practical experience as well. 
I had three job offers after graduation, two were academic and 
the third was working for the Corps in Vicksburg, MS. Working 
for the Corps at WES gave me the chance to stay connected to 
research and publishing, so I thought it would be the perfect 
place to gain the 3-5 years of practical experience I was looking 
for. Then, just as things go, I never left.

Q: As a former ASCE President, what are 
your opinions on the importance of the role 
of service to our professional community?

Service is really a personal decision, and for me, it is impor-
tant. When I retired, I was fortunate to have good health and 
free time, and the opportunity presented itself to give back to 
our profession that had rewarded me in so many ways. Let me 
add that, for students, getting involved and being active in your 
university’s ASCE student chapters also provides an avenue to 
develop leadership characteristics that I think are important. If 
I were interviewing for a job, I would try to convince my future 
employer that I had the technical ability to solve problems, the 
human relationship skills to communicate and work as a team 
player, and leadership and visionary skills to bring to the com-
pany. Student activities/organizations give you the opportunity 
to develop and demonstrate your leadership skills.

Q: Of all of your honors and awards, which 
one are you the most proud of in both your 
career and life?

While I am not sure it qualifies as an honor or award, I have 
been married for almost 44 years, and my wife and family are 
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an extremely important and proud part of my life. In my career, 
the election and service as the ASCE president is a top honor. 
Additionally, my election to the National Academy of Engineers 
is very special. Some days, I still think they made a mistake or 
perhaps it was a fluke that I was elected! 

Serving as the Geotechnical Lab director was important to 
me. I would like to think I left things better than I found them. 
As the lab director, WES competed in and won the Department 
of Defense Lab of the Year several times. Since I have retired, the 
ERDC has won this award an additional six or eight times. So, 
I am proud to say that I feel like I left the lab in good shape. Fi-
nally, being the only engineer to be named the Corps’ Engineer 
of the Year twice is special. I would like to think that in 1981 my 
technical contributions were recognized and in 1995 my leader-
ship contributions were recognized.

Q: Which lessons did you learn as a student 
at the Citadel that most directly influenced 
your success?

At the Citadel, and at 18 or 19 years of age, I learned at least 
three things: (1) The world is not fair and just, (2) quitters never 
win, and (3) if all the world loves a lover, it hates a whiner. If 
you learn these at 18, you are ahead of those who learn them at 
40, or never learn them at all.

Q: What are your opinions on today’s 
engineers’ dependence on technology? Do 
you see a decline in necessary laboratory and 
field testing as a result of this technology?

Technology is a wonderful thing. I do not know that I see a 
lack of lab and field testing on the projects I am involved with. 
There may be an occasional tendency to rely solely on the cone 
as an independent tool whereas I would also like a few soil 
borings to actually obtain samples of the soil. In situ testing is 
the way of the future. We are becoming more computer-oriented 
and that is also a good thing. I can also tell you that with a bad 

assumption and a computer you can make more errors in a 
second than I could in a lifetime with a slide rule.

Q: Do you think every young geotechnical 
engineer should spend time behind a drill rig?

Field experience is always worthwhile. You need to think 
about what you want to do and what you are prepared to sac-
rifice. I am not sure that you need years on a drill rig, though. 
Three or four months on a drill rig are worthwhile, and in my 
opinion, that is not a huge sacrifice. That being said, the absence 
of any field experience is a liability.

Q: How important is a graduate degree to 
becoming a geotechnical engineer?

I actually think it is critical. I do not think you get enough 
exposure to geotechnical engineering in a BS program. My un-
dergraduate degree was 152 semester hours. In today’s university 
system, the number of semester hours required for a degree 
has decreased, yet the body of knowledge has increased. It is 
essentially like trying to stuff five pounds of information into a 
four-pound box. Students need a strong general civil engineer-
ing background, and they also need the specialized courses in 
geotechnical engineering. While these topics might be learned 
through work experience, the most efficient way to gain this 
knowledge is by getting an advanced degree.

Q: In your experience, what are the top 
three qualities every successful engineer 
should have?

It is hard to come up with just three. In many ways, being a 
quality engineer is not so different than being a quality banker. 
First, you have to have the ability to build others’ trust. Trust 
is about ethics, integrity, and consistent reliable behavior. You 
have to do what you say, say what you mean and what you will 
or will not do. Secondly, you must surround yourself with the 
very best people possible. I believe in a quote by Covey (Covey, 

Students need a strong general civil 
engineering background, and they 
also need the specialized courses in 
geotechnical engineering…The most 
e�cient way to gain this knowledge is 
by getting an advanced degree.
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The 7 Habits of Highly Effective People), 
“First-class people surround themselves 
with first-class people. Second-class 
people surround themselves with third-
class people.” A third quality is you must 
have a large capacity for hard work. I 
do not know anyone who has made an 
impact who does not work hard. Other 
important qualities that come to mind 
are focus, drive, and self-motivation and 
self-discipline.

Q: If you had to do it all 
over again, what would you 
change or keep the same?

I’m not sure I would change a whole 
lot. I never envisioned that I could catch 
a wave and ride the civil engineering surf 
board as well, or as long, as I’ve been 
able to. Success is when opportunity 
and preparation come together. I can 
tell you, there is no substitute for being 
fully prepared. You are in charge of your 
preparation; you never know what op-
portunity will present itself, but if you 
are prepared, you can handle it. Civil 
engineering was a satisfying career and it 
still is extremely satisfying to me today.

Q: What do you see for 
the future of geotechnical 
engineering?

The future is bright! I do not know 
the exact path we will follow to get there, 
but I do know we have to rebuild and 
repair the public infrastructure in this 
country. A crumbling infrastructure can-
not support a thriving economy. Many 
times, fixing or rebuilding existing infra-

structure is more challenging than build-
ing new. The public will have to come to 
grips with our infrastructure problems 
and the issues related to funding repair 
and start to deal with them. This is a 
huge opportunity for civil engineers.

Q: How do you suggest we 
convince the general public 
to invest in infrastructure?

That is a great question. The short 
answer is—I don’t know. As your ASCE 
president, I found that convincing the 
public that a crumbling infrastructure 
cannot support a thriving economy 
is difficult. Yet it seems so obvious to 
me. We need to speak with one voice 
and we need a seat at the table. Elected 
government officials decide where the 
money goes and right now engineers 
are not effectively involved in public 
policy. We need engineers elected to 
office so they are at the table and can 
push and vote for prudent investment 
in our public infrastructure. This has 
not happened, and we need to encour-
age our colleagues to run for election 
and then support them.

Q: What do you recognize 
as a current need in our 
geotechnical engineering 
profession?

It would be nice if we could sing 
with one voice. All pull together and be 
one team. There are a number of organi-
zations and entities; if all civil, geotech-
nical, and other specialties could unify, it 
would be nice.

William F. Marcuson, III, PhD, PE, Hon. M.ASCE, NAE, can be contacted at wfm3@att.net 
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By Robert M. Koerner, Ph.D., P.E., D.GE, NAE, Dist. M.ASCE

Geosynthetics: Past, Present and (Possibly) Future

Award of Excellence Geosynthetic projects Geotextile Reinforced Soil Retaining Wall for Hetaoyu Mine Coal Processing Plant, 
TenCate Geosynthetics. (Photo supplied by Geosynthetic Materials Association.)

T ypical of the beginnings of most technologies, poly-
meric materials “crept into” civil engineering applica-
tions in a very sporadic and tentative manner. The 
earliest references include:

• the fi rst “pond liners” used for waterproofi ng reservoirs 
and canals in 1946,

• “net-like” drainage materials developed and patented
in 1960,

• “fi lter fabrics” fi rst reported in 1966,
• the fi rst fabrics for soil subgrade stabilization, AKA “road 

rugs,” used in the mid-1970s, and
• “grid-like” products developed for soil reinforcement in 

the late 1970s.

Of course, these fi rsts, with their eclectic names, have today 
been brought under the specifi c product terminology of geo-
membranes, geonets, geotextiles, and geogrids. Together with 
the more recently introduced geosynthetic clay liners, geofoam, 
geocells, and numerous geocomposites, they form the technol-
ogy we now know as “geosynthetics.”

“Geosynthetics” as a unifi ed and coalesced technology in its 
own right can arguably be dated by a series of three events: the 

formation of the International Geosynthetics Society (IGS) in 
1983, the establishment of a Geosynthetics Committee by the 
American Society of Testing Materials (ASTM) in 1985, and the 
formation of the Geosynthetic Research Institute (GRI) in 1986. 
These organizations all dealt and continue to deal with the total-
ity of geosynthetic products and their myriad applications.

In the subsequent 25-30 years, the technology has emerged 
to become widespread in geotechnical, geoenvironmental, 
hydraulic, and transportation engineering. These traditional civil 
engineering areas have been more recently broadened to include 
aquaculture, agriculture, heap leach mining, underground 
mining, shale gas plays, coal combustion residuals, and others. 
Worldwide sales data for 2010 attests to this widespread usage 
with over 5 billion in sales, probably 30-40 percent of which is 
in the U.S.

The driving forces for this usage are many, but the manufac-
turing sector, unlike geotechnical engineering, is pivotal. Most 
applications have been initiated, admittedly not all success-
fully, by manufacturers or their agents. Other important drivers 
are high benefi t/cost ratios and enhanced sustainability and 
material performance in comparison to soil and rock materials. 
The visibility of these applications, along with their requisite 
testing, design, and installation, is illustrated by the number 



of conferences and publications about 
these topics. An estimate of the number 
of stand-alone geosynthetics conferences 
is presently 150, while the database of 
references is about 30,000!

During this time frame, the academic 
community has been involved, but 
only to a limited extent. For example, 
only 15 of the 400 universities/colleges 
granting civil engineering baccalaure-
ate degrees offer a regular stand-alone 
course on geosynthetics. With current 
academic pressures on students to take 
fewer technological-based courses, along 
with competition from other new-
age technologies, this is not likely to 
meaningfully change in the future. To be 
sure, many academic institutions include 
segments dedicated to geosynthetics as 
part of courses on retaining walls, land-
fills, roadways, dams, etc., but the fact 
remains that thousands of graduating 
students have little or no exposure to the 
totality of geosynthetics.

This brings us to the future insofar as 
the need for geosynthetics education of 
students and professionals alike. Specific 
geosynthetics topics are readily adaptable 
to webinars. Currently, ASCE hosts 300 
webinars, of which eight are on geosyn-
thetics. Webinars on geosynthetics, how-
ever, have somewhat limited value to the 
profession. To address the broader uni-
fied geosynthetics technology, a complete 
course (or courses) is preferable, and 
arguably necessary, for civil engineers – 
particularly geotechnical engineers.

A possible solution to this situation 
is distance learning. In general, distance 
learning provides “access to learning 
when the source of information and 
the learners are separated by time and 
distance, or both.” In this regard, it is my 
observation that most tenured engineer-
ing faculty simply hate the concept and 
want no part of it. The reasons for this 
are conjecture, but a reluctance to change 
is likely involved. That said, not only 
are individual courses hosted by most 
universities, complete curricula are of-
fered leading to degrees such as business 
administration (even MBAs), education, 
languages, etc.

I ask myself whether a course on 
geosynthetics is so complicated and 

analytically rigorous that it cannot be 
delivered online: I think not. To be sure, 
the existence of e-book texts, instructors 
of the highest knowledge and caliber, and 
students with computers, tablets, smart-
phones, etc. are completely in tune with 
this rapidly growing method of learning. 
In reality however, it’s not only geosyn-
thetics that is a target for distance learn-
ing, it might even be for every segment of 
geotechnical engineering as well!
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THE GEOTECHNICS OF 
CONVERTING WASTE SITES TO 

RENEWABLE ENERGY SITES
By Ranjiv Gupta, PhD, M.ASCE, and Jeremy Morris, PhD, PE 

Figure 1. Potential areas for installing RET’s on closed landfi ll sites.

Recently, some closed landfi ll sites have gotten new 
life as renewable energy parks. In particular, portions 
of the elevated top surface and side slopes of the 
fi nal cover provide a suitable platform for instal-

lation of wind turbines or solar panels (Figure 1). Incentives 
including renewable energy credits and feed-in tariffs have 
been launched by government agencies such as the U.S. Envi-
ronmental Protection Agency, the Massachusetts Department 
of Environmental Protection, and the California Public Utili-
ties Commission to promote renewable energy development at 
landfi ll sites. The transition of a landfi ll to a renewable energy 
park involves a number of geotechnical challenges.

Landfi ll Systems

Modern landfi lls are essentially in-ground treatment vessels 
promoting natural organic waste decomposition and conversion 
of raw waste and waste by-products from solid to more mobile 
liquid and gaseous phases, which can be captured and treated 
or benefi cially used. The by-products of the degradation process 
include landfi ll gas (LFG), which typically comprises 40-60 

percent methane, and leachate, which is liquid that has passed 
through or emerged from the solid waste and contains soluble 
or suspended materials removed from the waste. 

Typical component systems at modern landfi lls include:

• the base liner system, typically a composite clay/geosyn-
thetic system, which provides containment of waste and waste 
byproducts;

• the leachate management system, which collects leachate 
to minimize buildup of hydrostatic head above the liner and 
removes it for treatment and disposal;

• the LFG management system, which collects LFG and re-
moves it for thermal destruction (fl aring) or renewable energy 
production; and

• the fi nal cover system, installed after closure, which 
provides long-term containment and controls the rate of water 
entering the landfi ll from rainfall or snowmelt, provides storm-
water management, and protects surface water quality.

The performance objective for these systems and their 
associated monitoring functions is lifecycle protection of sensi-

tive receiving media, such as groundwater, surface 
water, soil, and air. These components have to act 
together and are employed throughout the opera-
tion, closure, and post-closure states of the land-
fi ll’s life to achieve this objective. Active monitoring 
of landfi ll systems and potential receiving media is 
an important compliance tool to help ensure the 
component systems are functioning as designed.

The main objectives of a responsible and 
sustainable landfi ll management strategy are to 
minimize lifecycle depletion of energy, material 
resources, and fi nancial resources without com-
promising environmental protection or passing 
costs for long-term property management and 
monitoring onto future generations. In practical 
terms, any discussion on landfi ll sustainabil-
ity and reuse must therefore include goals for 
post-closure reuse of the landfi ll property. These 
sustainability objectives require the landfi ll owner 
or operator to proactively reduce the landfi ll’s po-
tential environmental and fi nancial liabilities by 
optimizing design, operations, and management 
during the operational life of the facility.
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Closed landfi lls offer signifi cant potential 
for benefi cial reuse, particularly in the context 
of urban development and growing land pres-
sure near metropolitan areas. Benefi cial reuse 
options range from passive uses, such as “green 
space” set-aside and wildlife habitation, to ac-
tive uses like parks, recreational open areas, golf 
courses, cultivation of biofuels or livestock feed, 
and livestock grazing. However, such proposed 
reuses are often met with reservations from 
property owners and regulators as they involve 
providing public access to the landfi ll, increas-
ing the susceptibility to vandalism and damage 
of its environmental control systems. These 
options are often perceived to have little value 
to stakeholders, are limited in their revenue-
generating potential, and thereby increase the 
overall cost of care and land management.

Redevelopment of closed landfi lls as host 
sites for renewable energy projects has there-
fore been investigated with more enthusiasm 
than other reuse options, as it enables the site 
to function under minimum supervision. In 
addition, the energy generated can be used 
to meet the goals of nearby communities or 
fed into the grid via net metering. While this development 
has provided geotechnical engineers with new opportuni-
ties, construction of renewable energy systems on landfi lls 
has several challenges. In particular, soil/waste properties and 
characteristics must be understood and several site-specifi c 
hydrogeologic, ecological, and other considerations must be 
clearly identifi ed.

Landfi ll-Based Renewable Energy 
Technologies

Four renewable energy technologies (RETs) have primarily 
been considered for transitioning waste sites to energy sites: solar 
photovoltaic (PV) arrays, wind turbines, methane gas utilization, 
and the use of the landfi ll as a geothermal (GT) heat source. The 
energy potential at the landfi ll from the four RETs is available in 
two major forms, electrical energy from solar and wind sources 
and heat or thermal energy from methane and the GT source.

The infrastructure required for tapping into the gas and 
geothermal energy potential, such as gas extraction wells/col-

lectors and GT heat exchanger coils, is best installed during the 
construction and operational phases, when these components 
can be installed relatively cheaply and with minimal disrup-
tion to waste disposal operations. Installation of these compo-
nents after closure tends to be cost prohibitive. On the other 
hand, the best opportunities to implement solar and wind 
energy technologies present themselves during the post-closure 
period of the landfi ll when the maximum area of fi nished side 
slopes and the top deck is available.

Solar Power. Most post-closure landfi ll-based solar power 
systems use photovoltaic (PV) cells, which convert sunlight 
into direct current (DC) using the photoelectric effect. PV 
systems can be designed for DC and/or inverted to alternat-
ing current (AC) power service, operate interconnected to or 
independent of the utility grid, or connected with other energy 
sources and energy storage devices. Generally, landfi lls offering 
signifi cant south-facing exposure are ideal for installation of 
PV systems which are typically installed either as stand-alone 
fl at panels on support stands anchored above the landfi ll cover 
or as fl exible thin-fi lm panels glued to an exposed geomem-
brane cover (Figure 2).

Figure 2. Solar power systems on landfi lls. Top - fi xed panel system (photo 
courtesy of Kyocera Solar, Inc.). Bottom - fl exible panel system (photo cour-
tesy of American Environmental Group Ltd.).

Closed landfi lls o� er signifi cant potential for benefi cial 
reuse, particularly in the context of urban development 

and growing land pressure near metropolitan areas.
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A benchmark unit cost commonly used by the solar energy 
industry is the installed price per watt-peak (Wp), which is 
defi ned as the output of a standard PV panel when exposed to 
standard conditions. This measure does not take into account 
actual solar conditions at a site; therefore, the solar radiation at 
the site must be considered separately when estimating the ex-
pected output of a PV system. Actual average output for current 
PV technologies is in the range of 5-15 percent of peak.

The current capital cost of installing a PV system on a land-
fi ll is about $5/Wp, comprising about 70 percent for supply of 
materials, 10 percent for inverters and cabling, and 20 percent 
for installation. Based on preliminary estimates, a 1-MWp 
(megawatt-peak) facility located in the mid-Atlantic region 
would cost approximately $6 million and require 5-6 acres of 
land. The availability of solar renewable energy credits (SRECs) 
in many states in recent years, coupled with the relatively low 
technological and economic barriers to project development, 
has resulted in installation of over 20 landfi ll-based solar 
projects in the U.S.

Wind Power. Wind power is created by converting the 
kinetic energy of moving air to mechanical energy using a 
wind turbine. Wind turbines can be divided into two major 

categories: horizontal axis wind turbines (HAWTs) and vertical 
axis wind turbines (VAWTs). HAWTs are signifi cantly more 
common and have the main shaft and generator at the top of a 
tower and pointing into the direction of the wind. VAWTs have 
the main rotor shaft in the vertical direction and can be placed 
independent of the direction of wind. However, they are less 
effi cient and have to be spaced more widely than HAWTs. In 
both systems, the turbines power a rotor that produces DC 
output, which is typically inverted to AC and then intercon-
nected to the power grid.

Wind turbines designed for onshore applications need 
moderate but steady winds and start producing energy as wind 
speeds reach 10 mph. The effi ciency of HAWTs depends on the 
amount of energy extracted by the blades (swept area of the 
rotor), installation height of the rotor, and spacing between 
towers, where 5-15 times the rotor diameter is recommended. 
Greater height provides better access to steadier, higher-speed 
winds, which is the main advantage of installing a turbine on 
top of a landfi ll.

The wind power industry rates a wind system in terms of 
its “name plate,” or peak, power generation capacity, which 
assumes that the wind conditions prevailing at a site are avail-

Figure 3. Wind power systems on landfi lls. Left - twin turbines at Frey Farm Landfi ll, PA (photo courtesy of LCSWA).
Right - Vestas turbine at Hull Municipal Landfi ll, MA (photo courtesy of Hull Wind).

The availability of solar renewable energy credits…, 
coupled with the relatively low technological and 

economic barriers to project development, has resulted 
in installation of over 20 landfi ll-based solar

projects in the U.S.
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able 100 percent of the time at speeds required for maximum 
efficiency. Actual average output for HAWTs is typically about 
25 percent of peak. The current capital cost for HAWT instal-
lation is about $3/Wp. Technical challenges and high capital 
costs have limited the extent of wind turbine deployment on 
landfills in the U.S. Two fully 
operational landfill-based wind 
energy projects are shown in 
Figure 3.

Challenges of Solar and 
Wind RET

The decomposition of waste in 
a landfill produces both leachate 
and LFG and results in settlement 
of the waste body over time. These 
processes may be expected to 
continue for several decades after 
closure. It is important, therefore, 
that any proposed reuse of a site 
is compatible with maintaining 
the necessary long-term integ-
rity and performance of landfill 
component systems, particularly 
the cover. The integrity of the 
final cover system should not be 
affected by the loads and deforma-
tion induced by these systems.

Solar Panel Foundation System. 
Several foundation types can be 
used to support PV solar power 
systems, including shallow poured 
concrete pillars, pre-fabricated 
concrete footings, concrete slabs, 
ballast frames, driven piles, and 
earth screw augers. The founda-
tion type, size, and depth should 
be selected to ensure adequate 
load carrying capacity (including 
wind loads), tolerable settlement, 
and compatibility with the final 
cover system. For landfill covers, 
shallow or above-ground footings 
are preferred to minimize imposed 
loads and settlement of final 
cover soils and underlying wastes, 
provided they do not penetrate the 
final cover system geosynthetics or 
impact sub-drain pipes.

Landfill settlement can have a negative impact on the 
performance of a solar power system as well as on system 
maintenance costs. This is especially true for systems with 
motor-driven trackers that follow the movement of the sun. 
These systems are highly sensitive to differential settlement. 

The stability of solar panel foundations needs to be analyzed 
to verify an adequate factor of safety for wind loading against 
overturning and sliding. Overturning failures can be prevented 
by adding more weight to the bottom of precast/ballasted 
foundations and changing their orientation to minimize wind 

exposure. Sliding failures can be 
prevented by providing adequate 
ballast and proper drainage of the 
subgrade material.

Wind Turbines Foundation Sys-
tem. The wind turbine foundation 
design for a landfill site needs to 
be evaluated based on the type 
and size of turbines proposed 
and results of a wind speed feasi-
bility study. The foundation de-
sign should limit the settlement 
and tilting of the wind turbine 
to be within allowable operation 
limits of the selected wind tur-
bine. The foundation type, size, 
and depth should be designed to 
provide adequate load-bearing 
capacity, and capacity against 
overturning under critical loading 
conditions expected during the 
design operational period.

Additionally, the wind turbine 
foundation should satisfy the 
requirement on foundation stiff-
ness, particularly for HAWTs. To 
minimize detrimental resonant 
response, the natural frequency of 
the wind turbine should not be 
close to the rotational frequency 
of the wind turbine blades, which 
requires that the foundation stiff-
ness be greater than a minimum 
required value. Considering the 
high compressibility of waste, the 
settlement and foundation stiff-
ness requirement are critical to the 
design of wind turbine founda-
tions on top of the landfill.

Technical solutions that have 
been adopted in landfill wind en-
ergy development include ground 
improvement options such as 
dynamic compaction, replacing a 
certain thickness of waste with less 

compressible material and grouting, and using deep founda-
tions for better deformation control. The stability of tower 
foundations needs to be analyzed to verify an adequate factor 
of safety for wind loading against overturning, tilting, sliding, 
and dynamic forces. Wind forces can induce high horizontal 

Several 
foundation types 
can be used to 

support PV solar 
power systems, 

including 
shallow poured 
concrete pillars, 
pre-fabricated 

concrete 
footings, 

concrete slabs, 
ballast frames, 
driven piles, 

and earth screw 
augers.
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dynamic forces at the base of tower foundations in addition to 
vertical loads.

During construction, transportation of turbine parts to the 
construction location can impose signifi cant dynamic point 
loading on the fi nal cover. Access roads should be verifi ed to 
have suffi cient capacity to resist the anticipated traffi c loads. 
Also, during wind turbine erection, the work area to support 
the construction equipment should have suffi cient bearing 
capacity to allow safe operation. To satisfy such requirements, 
temporary modifi cations to the existing fi nal cover system, 
such as replacing the fi nal cover soil with stronger gravel fi ll or 
installing geosynthetics reinforcement, are often necessary.

Landfi ll Post-Closure Management and Maintenance. At 
completion of landfi lling activities, the solar panels and wind 
turbines are generally installed on south-facing side slopes of 
the landfi ll and on top of the landfi ll, respectively. Care needs 
to be taken that the solar or wind turbine foundation system 
does not damage or obstruct gas control wells or transmission 
piping, interfere with stormwater drainage from the landfi ll, 
or lead to increased erosion damage. The foundation systems 
for solar panels or wind turbine towers need to be designed to 
allow easy access for post-closure landscape maintenance and 
cover maintenance.

Figure 4. Benefi ts of implementing RET’s at closed landfi ll sites.

Considering the high 
compressibility of 

waste, the settlement 
and foundation 

sti� ness requirement 
are critical to the 

design of wind turbine 
foundations on top of 

the landfi ll.
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RET’s, a Sustainable Reuse 
Strategy for Landfills

For decades, landfills have played an 
important role in waste management for 
industrialized societies, and they remain 
the most economically viable disposal 
technology in several countries. Closure 
of older landfills, typically urban or sub-
urban sites close to population centers 
using modern engineered cover systems, 
has made available a relatively stable 
platform for implementing RETs. This 
can benefit the site owner by providing 
revenues from energy sales or land leases, 
which in turn can fund care activities 
and investment in more passive control 
systems as the landfill stabilizes, opening 
up an ever-widening range of end uses.

As increasing number of landfills are 
filled to capacity and closed, this will 
help prevent “marginalization” or perma-
nent exclusion of landfill properties from 
beneficial redevelopment considerations. 
Expanding the post-closure use of land-
fills to include RETs also increases the 
renewable energy generation in the vicin-
ity, thereby reducing the carbon footprint 
of the local community by directly or 
indirectly offsetting their use of fossil 
fuels. This can help meet the mutual 
goals of sustainability and environmental 
stewardship (Figure 4), and represents 
better resource management for future 
generations.
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Estimating Representative 
Geotechnical Properties of 
Municipal Solid Waste
By Dimitrios Zekkos, PhD, PE, M.ASCE

Geotechnical engineers know that no prescriptive ge-
neric recommendation for any geotechnical property 
is applicable to all soils. They know that variances 
in the geologic origin, soil formation processes, soil 

composition, and age of a soil will infl uence its characteristics 
so that any generic recommendation becomes invalid. Then 
why would that not be true for municipal solid waste (MSW)? 
In exactly the same way, MSW is affected by its origin, formation 
processes, composition, and aging processes (Table 1).

MSW also has signifi cant differences from soils. First, it 
typically has signifi cantly more organics, resembling more peaty 
soils than inorganic soils in many aspects of its engineering be-
havior. Second, it has no geologic history. Third, its composition 
varies from community to community and includes many dif-
ferent constituents, predominantly soils, plastics, wood, paper, 
and organics. Many of these constituents are fi brous, and in that 
regard MSW resembles fi ber-reinforced soils. 

MSW Characterization

The practice of geoenvironmental engineering has ad-
vanced signifi cantly in the last two decades. A review of the 
technical literature on the geotechnical properties of MSW 

before the 1990s would yield very few technical references, 
primarily by pioneers such as professors George Sowers and 
Arvid Landva. Since then, and especially during the 2000s, the 
literature on the geotechnical characterization of MSW has 
increased dramatically. The understanding of MSW’s geotech-
nical characteristics has improved greatly and methods to 
characterize its geotechnical properties have been developed.

Advances have been made in characterizing the MSW using 
intrusive (Figure 1a) and non-intrusive (Figure 1b) in situ tech-
niques. Extensive datasets of large-scale experimental data have 
become available. The industry now recognizes that small-
scale, conventional-sized laboratory testing cannot possibly be 
representative of the MSW in the fi eld, simply because large-
sized waste particles present in the fi eld cannot be accommo-
dated in conventional-sized laboratory specimens.

Despite these advances, engineers still commonly use 
generic recommendations in selecting a value for a geotechni-
cal property without careful consideration of the broader waste 
characteristics and factors that are known to infl uence the 
value of that property. It can be expensive to perform fi eld tests 
and both diffi cult and costly to perform large-scale laboratory 
tests. Engineers also struggle to account for the variability of 

Table 1: Simplifi ed analogy between soils and municipal solid waste

Soils Municipal Solid Waste

Origin Parent Rock Waste generation habits

Formation Process Geologic Processes Landfi ll operations

Composition Mostly inorganic; mineralogy Mostly organic; variable constituents

Age Thousands to millions of years Tens to hundreds
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MSW and are concerned about selecting an unconservative 
value for a critical MSW property.

Because these tools are now available, landfill designers can 
no longer simply rely on MSW geotechnical properties found 
in the technical literature. The cumulative bulk of work in this 
area equips geoenvironmental engineers with an understand-

ing of waste behavior and can provide guidance in select-
ing a reasonable “best-estimate” value for each geotechnical 
property. The selected value can be confirmed with testing or 
parametric analyses to assess the impact of uncertainty associ-
ated with this property.

MSW Property Selection

Unit Weight. The unit weight of MSW serves as an example. 
The variability in the MSW unit weight can be dramatic, espe-
cially when compared to soils. Typically, when one assumes 
a value for unit weight of a soil, the estimate can be off by 10 
percent or so. This is not true for MSW. Reported values of MSW 
unit weights measured in the field can vary by a factor of three 
or more (Figure 2). Selecting a wrong, or unrepresentative value 
for unit weight of MSW impacts calculations of overburden 
stress, shear strength, and landfill capacity. As a result, the choice 
of value is a decision that must be considered carefully, based 
on information about the factors that affect unit weight.

The unit weight of MSW increases, sometimes significantly, 
with overburden. It’s also affected by compaction effort and by 
waste composition, especially the amount of daily soil cover or 
other soils placed at the landfill as part of landfill operations. 
The greater the compaction effort and the amount of soil used 
in waste disposal, the greater the value of the MSW unit weight 
is. Information about landfill operations and the type of waste 
disposed is valuable in selecting a reasonable unit weight pro-
file. Bounded parametric analyses are useful in assessing the 
impact of the uncertainty around this best-estimate in design. 
If uncertainty remains significant, in situ unit weight measure-
ments can be performed.

Shear Strength. Shear strength of MSW is another critical 
property. Facing uncertainty, and in an effort to remain on the 

Figure 1a.  Intrusive geotechnical characterization of MSW 
using a large-diameter bucket auger.

Figure 1b.  Non-intrusive geotechnical characterization 
of MSW using a geophone array for surface wave seismic 
measurements.

Landfill designers 
can no longer 
simply rely on 

MSW geotechnical 
properties found 
in the technical 

literature. 
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“safe” side, engineers have used 
friction angles as low as 20°. 
Unrealistically low assumed 
values for shear strength may 
result in analyzing unrealistic 
scenarios or potential failures. 
Such low values of friction 
angle are not substantiated 
based on what is now known 
about the shear strength of 
MSW and identified in the ex-
tensive literature on large-scale 
field and laboratory testing for 
shear strength of MSW.

The shear strength of MSW 
is also nonlinear and highly 
anisotropic, primarily due to 
the presence of fibrous waste 
constituents. The plane with 
the lowest shear strength is 
the plane with an orienta-
tion parallel to that of the 
fibrous waste constituents. On 
that plane, which tends to be 
horizontal in the field, fibrous 
reinforcement becomes less 
significant because the fibrous 
waste constituents are not en-
gaged so much in shearing.

Figure 3 shows an example 
of a shear strength envelope 
that has been developed on 
the basis of more than 100 
large-scale direct shear tests of 
MSW from numerous landfills 
in the U.S. and abroad and is 
representative of the weakest 
plane of the MSW. The data 
exhibit some variability, but 
also indicate reasonable esti-
mates of MSW shear strength. 
There are obviously numerous 
factors, such as waste com-
position, degradation state, 
moisture condition, and com-
paction effort, that affect shear 
resistance of MSW. These fac-
tors, some of which have been 
investigated and are now well 
understood, may also have a 
significant impact on the shear 
strength of MSW.

Compressibility. The com-
pressibility of MSW is another 

Figure 2.  Example of recommended unit weight profiles for MSW as a function of 
compaction effort and waste composition (Zekkos et al. 2006).

Figure 3.  Large-scale direct shear data on MSW and nonlinear envelope as recommended 
by Bray et al. (2009). 
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common concern related to 
landfills. Compressibility of 
MSW is attributed to many 
mechanisms, including ravel-
ling, creep, and compression 
of the waste constituents. 
One of the most important 
mechanisms is biodegradation 
of the MSW. In the presence 
of moisture, mostly anaerobic 
microbially-induced processes 
occur that result in settlement 
of MSW within weeks after 
placement. There is still much 
progress to be made in under-
standing the factors that affect 
waste compressibility, but 
empirical models do exist.

Most of the models ac-
count for MSW settlement in a 
simplified mechanistic manner 
by essentially adjusting the 
secondary compression coef-
ficient to higher values when 
active biodegradation is taking 
place and using lower values 
when biodegradation essen-
tially ceases or is inhibited, usually 
by lack of moisture. Improved 
predictive models that account for the biological processes 
are being developed, but are not used by the industry yet. 
Given the state of understanding of MSW, the observational 
method, i.e., monitoring of the long-term settlement behavior 
of a landfill, is recommended to yield site-specific estimates 
of settlement rates. However, even these observations may 
not be particularly informative of future behavior if the field 
conditions, such as changes in moisture percolation, alter the 
biochemical conditions.

Dynamic Properties. Dynamic properties of MSW are also 
influenced by many of the same factors, with waste composi-

tion and confining stress influencing dynamic properties the 
most. Field measurements of shear wave velocity, a critical 
property used in dynamic analyses, seem to indicate some 
“regionality” in the values with depth. Mean shear wave veloc-
ity profiles from landfills in southern California are different 
from profiles in landfills in northern California and Michigan 
(Figure 4), particularly in the top 60 ft. These regional differ-
ences, which should probably be attributed to variations in 
waste stream, climate, and landfill operation practices such as 
the amount and type of daily soil cover used, moisture control, 
and compaction effort, highlight the need for site-specific 
measurements.

Figure 4.  Shear wave velocity profiles for MSW in different geographic regions. 

Unrealistically low assumed values for 
shear strength may result in analyzing 

unrealistic scenarios or potential failures.
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A good recent compilation of the 
state of the art and practice on MSW 
properties is available in ASCE’s Geo-
technical Special Publication #209, Geo-
technical Characterization, Field Measure-
ment, and Laboratory Testing of Municipal 
Solid Waste. Overall, the recent studies 
enable engineers to make reasonable as-
sumptions and select properties of MSW 
that are based on the characteristics of 
MSW and landfill operations. This be-
comes particularly important when the 
various factors that affect waste behav-
ior are known to vary. Throughout the 
country, waste generation and manage-
ment practices are changing. Less paper 
is reaching landfills in some regions due 
to increasing recycling efforts. Landfill 
practices also evolve, changing the way 
MSW is disposed of in landfills, be it by 
bioreactor or recirculation landfills, or 
“dry tomb” landfills.

Using What’s Been Learned

An understanding of the MSW 
behavior, as enabled by studies in the 
last 10 years, allows engineers to make 
realistic assessments of the geotechnical 
properties even when the characteristics 
of the waste change due to societal, 
environmental, or other waste manage-
ment practices. On the other hand, use 
of published engineering parameters 
without a consideration of the most 
critical factors that impact them, may, 
at best, lead an engineer to the uncom-
fortable position of having to explain 
the basis for an unrealistic property 
used in design and may result in errors 
in analysis.

The geotechnical profession 
advanced from a nascent state in the 
mid-20th century to a mature state later 
in the century. It advanced from using 
prescriptive recommendations intended 
to compensate for a lack of data and 
fundamental understanding to a more 
fundamental understanding of soil 
behavior that is tested by field per-
formance and accommodates natural 
variability. Similarly, it appears that in 
the beginning of the 21st century, the 
geoenvironmental profession in the 
field of MSW has achieved maturity.

Dimitrios Zekkos, PhD, PE, M.ASCE, is an assistant professor in the Department of Civil 
and Environmental Engineering at the University of Michigan and the founder and 
managing director of the Geoengineer.org organization. Dimitrios can be reached at 
zekkos@geoengineer.org
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W hen a team of entrepreneurs wanted to start 
Ventower Industries to manufacture the large 
towers that support wind turbines, they knew 
they needed a location near major highways, 

rail service, and water for shipping raw materials and fi nished 
products. They found the ideal location at the Port of Monroe 
(the Port) in Monroe, MI (Figure 1). From the mid-1950s until 
the mid-1970s, the Port contracted with various companies 
to import large amounts of fi ll to reclaim coastal wetlands 
and marshes at the western end of Lake Erie, specifi cally to 
attract industries to the area and the port. Unfortunately, the 
fi ll selected was industrial waste, which at the time was both 
free and legal to use. The companies received industrial wastes, 
primarily foundry sand, by the trainload and truckload from 
the many heavy industries in Southeast Michigan.

In 2009, when Ventower and the Port began preparations 
for plant construction, they realized there were several prob-
lems. First, the 2008 recession meant that available fi nancing 
for a start-up company needing $22 million was almost non-
existent. Second, the 28-acre site for the future plant would pose 
signifi cant environmental liability and contamination manage-

A 
BROWNFIELD
SUCCESS 
STORY
By James M. Harless, PhD, CHMM and
Larry P. Jedele, PE, D.GE, M.ASCE

Figure 1.  Aerial view of Ventower site before redevelopment.
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ment issues. Third, construction of the 115,000-sq-ft 
manufacturing plant on the unconsolidated landfill 
would create a geotechnical engineering challenge, 
particularly because high raw material and product 
loads would be imposed on the building founda-
tions and floor slabs, paved areas, and storage areas. 
To help resolve these problems, Ventower retained 
a multidisciplinary consulting and engineering firm 
experienced in solving the challenges of brownfield 
redevelopment. The Port, Ventower, and consultant 
then assembled brownfield, environmental, and geo-
technical teams to solve the project challenges.

Brownfield Team Challenges

The first challenge was to secure funding for 
the millions of dollars in extra construction costs 
required to address the environmental and geotech-
nical problems associated with building the plant 
on an industrial waste landfill. The project brown-
field team, consisting of the project consultant and 
environmental attorneys for the Port and Ventower, 
secured over $4 million in federal and state brown-
field grants and loans and $5.5 million in state and 
local tax increment financing, without which the 
plant could not be built. The team then maximized 
the project activities, many of which would normally 
be considered construction costs that were eligible for the 
brownfield funding. The next challenge was to creatively define 
the activities eligible for brownfield financing in ways that 
would maximize the contribution to facility construction costs, 
offsetting the need for more capital.

Environmental Team Challenges

These challenges included mitigating Ventower’s poten-
tial liability for the existing contamination and determining 
how to develop and use the site in ways that would be safe 
for workers without exacerbating the existing contamination. 
And, because Ventower was a “green energy” industry partici-

pant, managing the environmental issues as sustainably as 
possible was essential. The Port had been under regulatory 
agency mandate since the mid-1980s to address contaminated 
groundwater caused by leachate migrating from the landfill. As 
a result, it had installed a 7,000-ft-long groundwater intercep-
tor trench along Plum Creek, a Lake Erie tributary into which 
the groundwater vented, to capture the contaminated water 
and then pump it to the city wastewater treatment plant for 
treatment and disposal. With that environmental impact path-
way under control, the next primary concern was exposure to 
the contaminated fill.

Site assessment results revealed that the stratigraphy at the 
plant site (Figure 2) consisted of approximately 6-14 ft of pri-

Figure 2.  Plant site stratigraphy cross-section.

The first challenge was to secure funding for 
the millions of dollars in extra construction 

costs required to address the environmental 
and geotechnical problems associated with 

building the plant on an industrial waste landfill.
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marily unconsolidated sand fill 
underlain by as much as about 7 
ft of organic silt or peat compris-
ing the former marsh bottom, 
which in turn was underlain by 
approximately 15-20 ft of lacus-
trine clay. Under the clay was 
dolomite/limestone rock which 
held a regional aquifer. The site 
assessment results verified that 
most of the landfill wastes were 
foundry sand, but the fill also 
contained large amounts of coal 
tar and debris of every size, shape, 
and color. It also contained a 
myriad of other colorful industri-
al wastes. The primary hazardous 
constituents of concern for future 
exposures were volatile aromatic 
hydrocarbons, such as benzene, 
polycyclic aromatic hydrocarbons 
(PAHs) and metals, such as lead, 
arsenic, and chromium.

The environmental issues of 
concern for redevelopment were 
preventing human exposure to 
contaminants via direct con-
tact with contaminated fill and 
inhalation of contaminant vapors 
migrating into buildings by vapor 
intrusion, and preventing impact 
to the flow of contaminated 
groundwater so it would not by-
pass the existing capture system. 
Fortunately, Michigan’s environ-
mental cleanup liability structure is causation-based, so only 
the entity that caused the contamination is liable for cleanup. 
For a prospective purchaser, the liability protection against 
cleanup of contamination present on the property at the time 
of acquisition is predicated upon identifying the contamina-
tion that is present, and subsequently providing that informa-
tion to the state regulatory agency, protecting human health 
during future use, and not exacerbating the contamination. 
After preparing the required Baseline Environmental Assess-
ment, the site contamination issues were tackled.

The environmental response objectives at the site were to 
mitigate human exposure pathways to allow safe future use 
of the site while minimizing source removal. These objectives 
relied on the presence of the groundwater remediation system 
already in operation to address existing threats to the environ-
ment. The amount of contaminated industrial wastes and leach-
ate in the landfill made in situ and other on-site source remedia-
tion approaches both technically and economically prohibitive. 
Removal of source material also would have been economically 
prohibitive, potentially added risks to the community, depleted 

other landfill resources and re-
sulted in transferring wastes from 
one disposal site to another.

The environmental team de-
veloped human exposure control 
strategies that were integrated 
into the plant and infrastruc-
ture designs. The human direct 
contact exposure pathway was 
mitigated by covering the entire 
28-acre site with an exposure 
cap, which consisted of either 
the building or a minimum of 
8 inches of clean fill. In areas 
where steel plates and manufac-
tured tower sections would be 
transported or stored, the thick-
ness of the clean-fill exposure 
barrier coincidentally equaled 
the thickness, up to 30 inches, 
of engineered fill needed to bear 
the loads.

A passive sub-slab ventilation 
system was installed beneath the 
manufacturing plant floor and a 
combination asphalt/elastomer 
vapor barrier and passive sub-slab 
vent system was placed beneath 
the offices to block the vapor 
intrusion pathway. Sealed mem-
brane liners were installed in the 
bottoms of the three stormwa-
ter detention ponds to prevent 
increased localized groundwater 
recharge—and the associated 

potential for alteration of groundwater flow—and to prevent 
exacerbated leaching of contaminants from the underlying fill.

Geotechnical Team Challenges

The geotechnical team faced its own challenges: how to 
support the building on the unconsolidated landfill without 
penetrating the underlying clay stratum and compromising 
the groundwater in the underlying rock layer. Driving piles to 
or above the rock were not acceptable because the piles would 
penetrate the intervening confining clay layer and open poten-
tial pathways for the contaminated leachate to migrate into and 
contaminate the regional aquifer. After evaluating several build-
ing support methods, two ground improvement “finalists” were 
identified: rammed aggregate piers and controlled modulus 
columns (CMCs). Both techniques would provide structural reli-
ability at acceptable cost and each could be deployed in the fill 
above the clay to create a stable pad on which to construct the 
building, floor slabs, and machine foundations.

Although more costly than rammed aggregate piers, CMCs 
were selected as the better alternative primarily for environ-

The amount of 
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mental and sustainability reasons. Due to its “reverse” auger 
design, the CMC technology (Figure 3), unlike rammed 
aggregate piers, doesn’t generate any excess spoil which, at 
the project site, was actually contaminated industrial waste. 
This reduced worker exposures and eliminated the need for 
relocation and capping of the excess fill or transportation to 
an off-site disposal facility. The approach reduced fuel usage 
and greenhouse gas emissions related to on-site management 
or off-site transport of excess wastes and eliminated the need 
to consume landfill capacity.

Over 1,700 CMCs were installed on an approximately 10-ft 
grid beneath the building footprint and adjoining steel plate 
storage areas. The CMCs were then spanned with a geogrid and 
12 in. of compacted aggregate to create the pad for construc-
tion. Because the plant was being constructed on a former 

landfill, the geotechnical engineering costs 
and the $1.25 million cost for ground im-
provement were eligible for funding within 
the brownfield redevelopment financing 
which had been secured for the project.

An engineer trained in construction 
quality control and environmental mitiga-
tion management on contaminated sites 
observed and performed appropriate QC 
tests during construction of the ground 
improvement system, installation of the 
vapor intrusion mitigation systems, and con-
struction of the exposure barriers. The depth 
of each CMC installed for building support 
was measured to verify that the underlying 
clay stratum was not penetrated. Installation 
of the passive sub-slab venting system under 
the manufacturing building was monitored 
to verify compliance with design specifica-
tions. Monitoring of positive flows in the 
vent risers confirmed proper operation of 
the depressurization system. Installation 
of the vapor barrier and depressurization 
system beneath the office building was also 
monitored and the integrity of the barrier 
was field-verified by smoke testing.

Operational Success

Ventower, now operational and pro-
ducing wind turbine towers over 30 ft in 
diameter and over 270 ft tall, represents 
a successful brownfield redevelopment: 
providing new, skilled, high-wage manufac-
turing jobs; generating new taxes; reusing 
previously environmentally impacted land; 
and catalyzing additional redevelopment 
of the Port’s industrial park (Figure 4). 
The company is a major contributor to the 
development of wind energy across the 
upper U.S. With transportation access to 
the entire Great Lakes water transporta-

tion system and the Atlantic Ocean, as well as regional and 
national rail and highway infrastructure, Ventower can supply 
wind turbine towers to a large portion of the burgeoning 
wind energy network.

The project received funding assistance from the Ameri-
can Reinvestment and Recovery Act (ARRA), and serves as an 
example of the effectiveness of that program in returning local, 
state, and national benefits through economic growth, job cre-
ation, and expansion of energy independence. Ventower also 
has developed a program with Monroe County Community 
College to train and educate students to work in the wind tur-
bine industry. Other local colleges also have expressed interest 
in developing partnerships with Ventower for similar advanced 
manufacturing training programs.

Figure 3.  Controlled modulus columns being installed at project site.
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Consistent with the green energy 
industry nature of Ventower’s product, 
the environmental and site preparation 
activities were designed to be green 
and sustainable. The greenest remedia-
tion and development approaches are 
those that consume the least resources, 
produce the least emissions, and have 
the least off-site impacts. The project’s 
environmental response actions relied 
on exposure mitigation techniques 
incorporated into the redevelopment 
design, instead of source removal, to 
sustainably address human health risks. 
Development approaches, particularly 
the ground improvement design, en-
sured protection of the bedrock aquifer 
while not increasing environmental 
response costs or other impacts to 
the environment. The environmental 
response actions and ground improve-
ment program generated no excess 
wastes requiring off-site disposal.

These approaches, combined with 
minimizing engine idling and worker 
commutes, staging of equipment on-
site, and use of biofuels where feasible, 

dramatically reduced fuel consumption, 
greenhouse gas emissions, and threats 
to the community from movement of 
hazardous materials.

In 2012, the Ventower project won a 
prestigious national Brownfi eld Renewal 
Award for Environmental Impact.
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Figure 4.  Aerial view of site after redevelopment; inset – towers in production at site.
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Recycling on the
Waterfront II
By Carlos E. Ruiz, PhD, M.ASCE, Dennis G. Grubb, PhD, PE, M.ASCE, 
and Damarys Acevedo-Acevedo, M.ASCE

A
n article in the March/April 2011 issue of Geo-Strata 
described a benefi cial use project that explored 
the creation of synthetic geotechnical fi lls for 
urban coastal construction based on the blend-

ing of dredged material (DM) and steel slag fi nes (SSF). Steel 
slag fi nes are the by-product of commercial scale crushing and 
screening operations passing a 9.5-mm sieve at steel mills that 
convert bulk slag into construction aggregates. The project 
included the construction of fi ve trial highway embankments 
including 100 percent DM and 100 percent SSF controls and 
20/80, 50/50, and 80/20 DM-SSF blends where the dry weight 
of the DM is reported fi rst. Numerous geotechnical and envi-
ronmental data were collected and the leaching of arsenic from 
the embankments was found to be at or below detection limits 
of 0.028 mg/L by toxicity characteristic leaching procedure 
(TCLP) and synthetic precipitation leaching procedure (SPLP) 
testing on exhumed embankment samples.

The blending of fi nes with coarse media is not new, and 
the result was a series of extremely competent fi ll materials. 
What is new is that the co-location of these materials in and 
around coastal cities, ports, harbors, and navigable waterways 
makes them an extremely cost-effective source of fi ll materials. 

The DM-SSF blending project that was initially supported 
by the Maryland Port Administration (MPA) has lead to 
innovation awards and numerous technical publications. A 
major outcome of this effort is that MPA is currently exploring 
the development of a special provision to use DM-SSF 
blends as embankment material in Maryland State Highway 
applications.

As with every good story, one thing leads to another and 
several other interesting developments have occurred. Research 
has been completed on the geotextile pullout resistance of 
geo-grids from DM, the DM-SSF blends, and crushed glass 
(CG)-DM blends that will enable the use of DM, SSF, and 
CG materials in mechanically-stabilized earth (MSE) wall 
construction in commercial, industrial, marine/port, and 
landfi ll berm construction. (Editor’s Note: See “Design of High 
Soil Berms Over Soft Soils: An Update” in the March/April 
2011 issue of Geo-Strata).

Other research has been completed on the ability of the SSF 
media to successfully immobilize a wide range of heavy metals 
[As (III, V), Cu, Cd, Ni, Pb, P, W, Se (IV, VI), Sb (III, V) and Zn] 
in batch equilibration experiments at aqueous concentrations 
typically up to 500 mg/L, or 5,000 mg/L for Pb, as well as 

Figure 1:  Molten basic oxygen furnace or steel slag 
being poured out of kettle for air and water cooling.
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column studies. Specifically, experiments based on the ability of 
SSF fines to immobilize Cu have since demonstrated that the SSF 
media can outperform other conventional, innovative, and more 
expensive reagents used in reactive sediment capping systems. Put 
differently, the SSF media itself could become a novel geomedia 
for metals removal in geo-environmental systems.

It Does What?

After molten steel slag cools (Figure 1), the slag is broken 
up and processed for a variety of beneficial uses in civil 
engineering. The SSF media that have been the focus of recent 
research are a 9.5-mm minus material that closely resembles 
an AASHTO No. 9 aggregate that is derived from the crushing, 
and screening plants at steel mills that convert the bulk steel 
slag into construction grade aggregates. The high Ca, Fe (0, II, 
III), Si, and Mg contents, in that order, provide for a reactive 
chemistry and strongly pH-buffered behavior derived from 
the 7-10 percent residual lime content of the SSF media that 
is uncharacteristic of granular materials. When the SSF media 
is directly spiked with very soluble forms of heavy metals, the 
metals’ removal from the aqueous phase is rapid, typically 
more than 90 percent within 10 minutes.

Table 1 reports the TCLP and SPLP leaching results for 
the SSF media after direct spiking with Cu(NO

3)2·2.5H2O 
with 99.9 percent purity, a highly soluble form of copper, to 
produce targeted metals loading rates between 100 and 10,000 
mg/kg. If the Cu was 100 percent leachable, the equivalent 
aqueous concentrations would correspond to 5-500 mg/L 

based on the 20:1 liquid to solid ratio of the TCLP/SPLP test.
The SSF was able to immobilize, or reduce, Cu to dissolved 

concentrations that were typically 2-4 orders of magnitude 
below the equivalent aqueous dose (i.e., 100 percent 
leachability), as shown in Table 1. For additional perspective, 
the U.S. Environmental Protection Agency (EPA) only regulates 
copper as a secondary drinking water parameter with an action 
level of 1.3 mg/L. Table 1 shows that all leaching results are 
at least approximately an order of magnitude below the EPA 
action level, compared to equivalent aqueous concentrations 
that exceed some of the worst acid mine drainage.

The Plot Thickens

When this metals removal capability was taken into 
account along with the fact that the U.S. Army Corps of 
Engineers (USACE) Baltimore District was evaluating the 
potential use of steel slag as an oyster bed material in 
the Chesapeake Bay, things really became interesting. In 
seven-day chronic toxicity tests using opossum shrimp and 
sheepshead minnow with elutriates derived from fresh 
steel slag having a 20:1 liquid-solid ratio, the survival rate 
was greater than 95 percent for both species for all steel 
slag elutriate dilutions tested at 0 to 93 percent dilutions. 
Likewise, 96-hour acute toxicity testing results indicated 
more than 95 percent to 100 percent survival of sheepshead 
minnow in a 500-ml water bath with a 6-mm-thick bottom 
layer comprised of fresh slag alone and fresh slag overlain by 
a sand layer of the same thickness, respectively.

Table 1:  SSF immobilization results for direct copper spiking. 

Target Cu Dose Cu
Mellowed

pH
Extracted

pHTotals
(mg/kg)

Equiv.
(mg/L)

Aqueous
(mg/L)

Removal
(%)

T
C

L
P

100 5 0.03 99.41 11.34 11.72

500 25 0.03 99.41 11.27 11.82

1,000 50 0.03 99.94 11.15 11.82

5,000 250 0.04 99.99 10.89 11.20

10,000 500 0.04 99.99 10.66 11.04

S
P

L
P

100 5 0.01 99.75 11.34 12.42

500 25 0.08 99.68 11.27 12.48

1,000 50 0.11 99.78 11.15 12.48

5,000 250 0.18 99.93 10.89 12.46

10,000 500 0.16 99.97 10.66 12.39
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Recent research has also illustrated that, like copper, the SSF 
media can successfully immobilize elevated concentrations 
of phosphate. This research suggested that steel slag used as 
an oyster bed or reef material could be passively leveraged 
as a sink for phosphate, a micro-nutrient that is frequently 
implicated in the creation of algal blooms and pfisteria in 
rivers, streams, and estuaries. This led to two other outcomes 
pertinent to the USACE mission. First, the SSF media could be 
used as a backstop media in firing ranges to immobilize heavy 
metals and prevent the migration of phosphate which is often 
applied in these ranges. Second, a coarser fraction of steel 

slag, such as a No. 4 stone size, was well suited for use as an 
aggregate in gabions and geogrid-reinforced scour protection 
and armoring systems owing to its high specific gravity (~3.5) 
and metals removal characteristics. Subsequently, SSF media 
were provided to USACE-ERDC for evaluation.

And Now For Something Completely 
Different…

Several Areas of Concern (AOCs) have been identified 
within the Great Lakes Basin. The AOCs are defined by 

Figure 2:  Copper-impacted Torch Lake sediments column experiments used to document copper releases into the overlying 
water column vs. corresponding reductions attained by reactive capping amendments.

Figure 3:  Close-up of thin layer steel slag reactive capping media (passing No. 40 sieve) shown in Figure 2.
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the U.S.-Canada Great Lakes Water Quality Agreement as 
“geographic areas that fail to meet the general or specific 
objectives of the agreement where such failure has caused or 
is likely to cause impairment of beneficial use of the area's 
ability to support aquatic life.” One area, Torch Lake (TL), 
near Township, MI, has elevated copper concentrations that 
can cause impairment on the area’s ability to support aquatic 
life. The efficiency of different amendments selected to reduce 
the bioavailability of copper was evaluated using sediment 
samples from TL. Sediment capping amendments having 
the ability to sorb, complex, and/or precipitate copper were 
sought to reduce the water concentrations of copper migrating 
through the sediment. Amendments included granular and 
powdered activated carbon (GAC, PAC, PAC mixed with sand), 
apatite (fish bones; FB) and water-rinsed steel slag passing the 
No. 40 sieve (Figures 2 and 3).

The laboratory tests conducted on TL samples included 
batch equilibration tests and column tests. The batch 
experiments were used to develop isotherms that quantify 
the copper removal from solution. The column tests assess 
the same, but can be kinetically limited because flow through 
conditions often do not allow equilibrium to occur unless the 
sorption/complextation/precipitation reactions proceed very 
fast. Based on the measured Freundlich isotherm parameters 
(Table 2), all amendments showed strong affinity for Cu.

Steel slag was one of the top performers, making it very 
attractive, especially given its granular, low cost at less than 
$20/ton versus GAC which is on the order of $1650/ton, and 
significant sorbing/precipitating removal characteristics as 
implied by Tables 1 and 2. Figure 4 shows the dissolved copper 
concentrations observed in up-flow column experiments at v

s = 
40-50 cm/day where 1-2 cm-thick layer of the amendment was 
added above the TL sediments. Note that Cuo = 3.3 mg/L was 
used in the control column. All amendments performed well, 
but the steel slag (Column 2) was again a top performer. These 
data suggest that the SSF media can perform at a high level for 
heavy metals immobilization in sediments. One issue to be 
addressed in future efforts is the potential pH effects, if any, on 
the benthic community.

Experiments based 
on the ability of SSF 
fines to immobilize 

Cu have since 
demonstrated that 
the SSF media can 

out-perform 
other conventional, 

innovative, and more 
expensive reagents 

used in reactive 
sediment capping 

systems.

Table 2: Freundlich isotherm parameters for copper for tested sediment capping amendments

Amendment K n

GAC 2.3 0.856

PAC 31.2 1.095

Fish Bones 3.0 0.936

Steel Slag (<No.40 mesh) 25.0 1.731

Steel Slag (1.0M acetate buffer) 0.05 1.077
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Outlook

These results illustrate that when a natural resource 
perspective is invoked as the starting point to develop 
beneficial use applications, in this case steel slag, significant 
and positive environmental performance outcomes can result 
that will challenge perceptions regarding industrial byproducts 
and recycled materials. Using such an evaluation approach, 
as opposed to the strict lens of environmental compliance, 
enables interesting developments and innovation to occur. 
These innovations can potentially underwrite thoughtful and 
legitimate beneficial uses that are characterized by a rational 
approach to the global/regional stewardship of resources, 
significant cost savings, and minimizing the unnecessary 
disposal of potentially valuable materials.

Once these benefits are documented, engineering controls 
and beneficial use permit conditions can be introduced to 
address site-specific environmental compliance concerns. Life 
cycle cost analyses and leadership in energy and environmental 
design evaluations of DM and SSF materials use in urban 
coastal construction and applications are currently underway.
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Figure 4:  Copper effluent concentrations from thin layer reactive capping media.
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S
oil mixing, originally developed as a means for 
structural soil improvement, has evolved into a 
system for effectively treating soil in situ to meet 
environmental remediation cleanup objectives. Using 

soil mixing in remedial efforts has signifi cant advantages 
over alternative methods, specifi cally in terms of assuring 
consistent, measureable delivery of reagents to contaminated 
media without signifi cant lithology or permeability concerns. 
For specifi c target clean-up objectives, soil mixing often has 
a lower cost, requires less time, and is more sustainable than 
other traditional remedies.

The Evolution of Soil Mixing

Following a U.S. patent issued in 1954, there was little 
application of soil mixing in the U.S for the next several 
decades. The few early applications, in which cement grout was 
mixed with the soil using small augers 2-3 ft in diameter, were 
for structural support improvement. Japanese development 
of the technology saw the advent of multi-shaft rigs in the 
1980s, where several columns of similar diameters could 
be simultaneously mixed. These rigs were used to form 
containment barriers and structural walls for excavation support. 

In Situ Remediation
Using Soil Mixing
By Daniel G. Ruffi ng, EIT, A.M.ASCE, Christopher R. Ryan, PE, D.GE, M.ASCE,
Michael C. Wagner, PE, and John C. Kuhn

Figure 1. Soil mixing with
potassium permanganate.
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The first application of the multi-shaft systems and the first 
large-scale application of soil mixing in the U.S. was the Jackson 
Lake Dam foundation improvement project in 1986.

Initial uses of soil mixing for remediation were primarily 
focused on in situ solidification/stabilization (S/S or ISS) of 
contaminated soils. The first documented use of soil mixing 
for the remediation of contaminated soils was published in a 
U.S. Environmental Protection Agency Superfund Innovative 
Technology Evaluation (SITE) Program report in 1990. On 
this project in Hialeah, FL, PCB-impacted soils were locked 
up using cement and a chemical reagent. Concurrent with the 
application of soil mixing to remediation, larger augers, 6-10 
ft in diameter, were developed to treat larger volumes of soil 
at lower cost. As understanding of the mechanical capabilities 
of soil mixing has grown among engineers and contractors, 
the range of reagents has expanded to include chemicals 
designed to alter the chemical characteristics of underground 
contaminants of concern, permitting the in situ treatment of 
contaminated soil and groundwater.

Description of Soil Mixing 

Early applications of large-diameter soil mixing were 
implemented using crane-mounted turntables originally 
developed for caisson drilling. Over time, the industry shifted 
to more powerful and efficient excavator-mounted hydraulic-
powered drills, also originally developed for caisson work. Now, 
large-diameter augers are commonly used to mix large volumes 
of soil and groundwater to significant depths, 20-50 ft below 
grade, with different combinations of liquid or solid reagents. 
They are even used for hot air stripping applications where 
hot air is pumped through a hollow kelly bar and mixed with 
the soils to promote contaminant volatilization. There are a 
range of different auger designs that apply to different soil types 

and depths of penetration. In order to provide comprehensive 
treatment of the contaminated media, mixed columns are 
overlapped to cover 100 percent of the target zone.

Accurate mixing of the reagent materials is important 
because of the high cost of the chemical additives. Typically, 
automated plants capable of accepting a variety of dry and 
liquid reagent combinations are used. Application rates can 
be varied horizontally, and to some extent vertically within a 
column, to deliver the appropriate volume of reagent to the 
varying levels of contaminant concentrations in impacted 
zones. Modern quality control equipment allows the drill rig 
operator to monitor the amount of reagent, in terms of weight 
per unit volume of grout, added to discrete vertical increments 
of a column. This ensures even vertical and horizontal 
distribution of the reagent within each column.

Advantages of Soil Mixing

Soil mixing often provides a number of advantages over 
other remedial technologies:

• Mixing of soil columns can be completed expeditiously 
compared to traditional in-situ chemical oxidation (ISCO) in-
jection, pump and treat systems, and excavation/offsite disposal.

• Physically mixing the soil increases contact between the 
reagents and soil.

• Placement of mixed reagents is not limited to preferen-
tial flow paths, as with traditional ISCO injection remedies, 
and consistent dispersal can be ensured even in low perme-
ability soils.

• Multiple steps of treatment with different reagents can 
easily be completed.

• Cost of treatment can be much lower than competing sys-
tems, particularly compared to excavation and disposal options.

• Mixing results in a much lower carbon footprint than 
excavation or other traditional treatment systems.

• Compared with offsite removal, soil mixing eliminates 
the need for excavation support/shoring systems, dewatering 
and treating groundwater, furnishing and placing clean back-
fill, and expensive offsite transportation and disposal.

Recently completed example projects highlight the broad 
range of reagents used with large-diameter soil mixing to 
complete in situ treatment projects.

Case Study 1 – In situ Chemical 
Oxidation and Solidification of TCE 
Contaminated Soils

During the spring and summer of 2010, soil mixing was 
used for the in situ chemical oxidation and soil solidification 
of trichloroethylene (TCE)-contaminated soils in New 
Jersey. Potassium permanganate (PP), a strong oxidizing 
agent commonly used to degrade organic contaminants, 
was chosen as the chemical oxidant for this project based 
on its effectiveness in bench scale tests. The soils were first 

Initial uses of soil 
mixing for remediation 
were primarily focused 
on in situ solidification/

stabilization 
(S/S or ISS) of 

contaminated soils.
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treated with PP (Figure 1), followed by soil solidification with 
Portland cement (PC). Approximately 7,500 CY were treated 
and solidified using a 9-ft-diameter soil mixing auger to depths 
up to 19 ft below the ground surface. The work was conducted 
prior to construction of a municipal building which covered 
part of the remediation area. 

Preliminary bench scale studies and stoichiometric demand 
calculations indicated that a PP dosage greater than 6 x 10-3 
lb PP/lb soil would result in a reduction of over 90 percent in 
TCE concentration. Using an assumed in situ dry soil density, 
this value was converted to a reagent weight per volume of soil, 
17.5 lb PP/CY, for easier field application. Bench scale studies 
indicated that the reaction required 24 hours to complete before 
PC could be added. A low PC dose, 7-8 percent by dry soil weight, 
was injected to return the soil permeability to pre-mix conditions 
and to solidify the soil in the area of the municipal building.

Careful staging and 
execution of this project was 
important in order to allow 
continuous construction access 
to unfinished areas given the 
required 24-hour waiting 
period between PP and PC 
additions and the liquid nature 
of the PP-treated soils. The 
work was completed over a 
15-week timeframe, including 
mobilization, demobilization, 
and miscellaneous site 
preparation activities. Post-
construction samples met or 
exceeded the target permeability 
and compressive strength 
requirements, less than 1x10-6 
cm/s and greater than 20 psi 
respectively, with average TCE 
concentrations less than 1 
percent of their initial values 
(Figure 2).

Case Study 2 – 
Hot Air Stripping 
and Enhanced 
Biodegradation of 
Acetone-Impacted 
Soils 

During the late winter and 
spring of 2012, soil mixing was 
used for the hot air stripping and 
in situ chemical oxidation of 
acetone-impacted soils in New 
York. The soils were first subjected 
to hot air stripping followed by 
treatment with calcium peroxide 

injected in conjunction with fertilizer nutrients and a phosphoric 
acid pH buffer (Figure 3). In total, approximately 17,000 CY were 
treated using a 9-ft-diameter soil mixing auger advanced to depths 
up to 27 ft below the ground surface.

Pre-construction treatability testing indicated that a 0.6 
percent dosing of calcium peroxide would provide sufficient 
oxygen to promote aerobic biodegradation of acetone post-
mixing/hot air injection to achieve up to a 75 percent mass 
reduction of acetone in the treatment area. Using an assumed 
soil density, the dosing values were converted to reagent 
weights per volume of soil:

• calcium peroxide – 21.6 lbs/CY,
• ammonium sulfate – 0.5 lbs/CY,
• potassium chloride – 0.25 lbs/CY, and
• phosphoric acid – 1.3 gallons/CY.

Figure 2. Summary of contaminant concentration reduction in the case study projects. 



TENCATE



50 Geo-Strata  l   www.asce.org/geo

The work was completed over a 10-week timeframe, 
including mobilization and demobilization. Post-construction 
samples indicated that a reduction in the average acetone 
concentrations of more than 75 percent had been achieved, 
with further reductions anticipated from enhanced 
biodegradation (Figure 2).

Comparison with More Traditional 
Techniques

For these two case studies, several traditional remedial 
alternatives were evaluated prior to the final selection of soil 
mixing. Geologic conditions, specifically the low permeability 
of the site soils, precluded the use of classic ISCO techniques 
on both projects because the distribution of the chemical 

oxidants would have been limited, reducing the treatment’s 
effectiveness. When evaluating alternatives, total project 
cost and time to completion for soil mixing and alternative 
implementation methods were estimated based on the expected 
volume of contaminated soil, the target reductions in TCE/
acetone concentrations, and experience with similar projects.

In addition, the Sustainable Remediation Tool developed by 
the Air Force Center for Engineering and the Environment was 
used to evaluate several sustainability-related metrics, including 
carbon footprint, for each remedial alternative. A comparison 
of the cost, time, and carbon footprint of excavation, the second 
most suitable remedial means for the case study projects, and 
soil mixing is shown in Figure 4. For each case study project, soil 
mixing resulted in a lower cost, a reduced time to completion, 
and had a lower carbon footprint than excavation.

Figure 3.  Chemical reagent injection (L) and hot air stripping (R).
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Importance of Design Mix Studies

Design mix studies, also referred to as bench scale studies, 
are ones conducted before construction to assess the 
feasibility of a selected remedial approach and to develop cost 
efficient mixtures of reagents for meeting site objectives. On 
environmental remediation projects, the site objectives often 
include soil permeability reduction and strength improvement 
as well as contaminant destruction. Bench scale studies 
are important for many different types of environmental 
remediation techniques, especially soil mixing, but are of even 
greater importance on in situ treatment projects due to the 
relatively high reagent cost.

For example, PP, a highly effective oxidant used for ISCO, 
is roughly $2/lb, which equates to a direct cost increase of 
$50-$70/CY for every 1 percent PP, by dry weight of soil, 

added. Although the application of in situ treatment for site 
remediation is growing, bench scale studies provide valuable 
information for convincing environmental authorities of the 
effectiveness of a planned in situ treatment strategy. The cost of 
bench scale studies are easily offset by the reagent cost savings 
achieved through design mix optimization and often reduce 
the time needed to obtain environmental authority approval 
for use of this in situ treatment approach.

Other Reagents

In addition to potassium permanganate and calcium 
peroxide, a number of other reagents have been injected via 
soil mixing for in situ treatment:

• zero valent iron (ZVI)
• sodium persulfate

Geologic conditions…

precluded the use 

of classic ISCO 

techniques…because 

the distribution of the 

chemical oxidants 

would have been 

limited, reducing 

the treatment’s 

e�ectiveness.
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• ferrous sulfate
• calcium polysulfide
• hydrated lime (catalyst)
• vegetable oil (nutrient)
• activated carbon (sorbent)
• organophillic clay (sorbent)

Soil mixing batch plant and delivery systems can be 
designed to safely and effectively deliver almost any reagent or 
combination of reagents.

Next Steps in Green Remediation

Over the last two decades, soil mixing has developed 
from a primarily geotechnical construction technique into a 
cost-effective environmental remediation method through 
equipment advances and innovative engineering. In situ 
chemical oxidation, enhanced bioremediation, and air 
stripping are all proven technologies for soil and groundwater 
remediation which are recognized by federal and state 
environmental protection agencies, but are often less effective 
than necessary due to subsurface conditions. Soil mixing 
does not change the nature of these treatments, but increases 
their effectiveness by increasing direct contact with the 
contaminated media.

Innovative engineers will continue to develop cutting 
edge reagent combinations for the effective treatment and 
stabilization/solidification of impacted soils and groundwater, 
many of which will be most successfully implemented using 
soil mixing. Jet grouting, a process by which soils are mixed 
with high pressure jets of fluid and air, holds promise for 
further expanding the use of soil mixing in environmental 
remediation, particularly for sites with known subsurface 
obstructions or overhead work restrictions, such as in areas 
with a high prevalence of utilities or old foundations.

As the principles of “green remediation” become more 
commonplace, sustainability-related metrics will become an 
increasingly important factor in remedial method selection. 
Soil mixing provides an opportunity to not only reduce the 
overall environmental impact of a required remedial action, 
but also can result in substantial savings in time and cost.
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Figure 4. Comparison between excavation and soil mixing for 
the case study projects.
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I
n recent years, a variety of socioeconomic factors such 
as population growth, migration, and scarcity of land 
resources, together with environmental protection, have 
increased the demand for restoration of degraded and 

marginal land. Signifi cant areas of former industrial land, 
often located near harbors, cities, and transportation corridors, 
have been rendered unsuitable for productive use in the past 
decades by inadequate waste disposal, pollutant control prac-
tices, and institutional framework. The U.S. Environmental 
Protection Agency’s (EPA) assessment and cleanup programs 
cover an estimated 22 million acres of contaminated land in 
the U.S. This estimate does not include state and local pro-
grams, which cover even more contaminated acreage.

In addition to the contaminated land, extensive areas of 
currently productive land may be rendered unusable in the 
near future by the effects of climatic changes. These include 
coastal areas vulnerable to the effects of sea-level rise, such 
as storm surges, fl oods, coastal erosion, landslides, and 
permafrost areas in arctic regions where infrastructure is 
subject to the effects of thawing due to ground temperature 

increases. The San Francisco Bay Conservation and 
Development Commission has estimated that within San 
Francisco Bay alone, between 180,000 and 213,000 acres 
of shoreline may potentially be exposed to fl ooding and 
permanent inundation due to sea level rise in this century.

The economic impact of land rendered unusable by 
degradation and vulnerability to the effects of climatic changes 
is enormous. In California, for example, signifi cant industry and 
transportation infrastructure, as well as human settlements, are 
strategically located in coastal areas. It is estimated that more 
than $2.5 trillion of the total estimated $4 trillion in California’s 
real estate assets will be exposed to increasing risk from extreme 
weather events, sea level rise, and wildfi res.

Recent Progress

In recent years, public policies and regulations to protect 
human health and the environment have resulted in successful 
restoration of land impacted by contamination. In the fi rst 
20 years after the Comprehensive Environmental Response, 

SOIL MIXING 
INNOVATION FOR LAND 

RESTORATION
By Vito Schifano, PhD, PE, M.ASCE

Figure 1.  Coal tar pond remediation using
solidifi cation/stabilization to encapsulate hydrocarbons

and metals, and improve materials properties.
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Compensation, and Liability Act of 1980, commonly referred 
to as the Superfund Cleanup Program, was passed, an 
estimated 1.4 million acres of previously contaminated land 
has been restored to conditions safe for humans, and more 
than 468,000 acres were restored to conditions suitable for 
productive use. Similar efforts to address land degradation due 
to factors other than contamination such as erosion, loss of 
organic matter, salinization, and landslides have been observed 
in some nations since the 1992 United Nations Conference on 
Environment and Development in Rio de Janeiro.

Important new regulations and policies are being developed at 
levels ranging from global organizations to federal, state, and local 
groups in order to address the challenges posed by climate change. 
Despite the lack of comprehensive policies to address impacts 
on land vulnerable to climatic changes, significant and expensive 
adaptive measures are being put forward by governments and the 
private sector to maintain the functionality of infrastructures and 
the usability and productivity of land such as:

• protection of coastal infrastructure by seawalls and storm 
surge barriers, dune reinforcement, creation of marshland and 
wetland as buffers zones against sea level rise and flooding, 
coastal erosion control, monitoring and stabilization of bluffs 
and slopes, upgrade or creation of flood barriers;

• adaptations to transportation system design to cope with 
warming, drainage improvement, inspection/monitoring of 
railway embankments and stability assessments, slope and 
foundation soil stabilization;

• improvement of ground stability in mine waste disposal 
areas, transport infrastructure, subsidence, and bridge support 
along oil and gas pipelines in permafrost areas;

• restoration of waste disposal areas and industrial con-
taminated land in coastal areas or urban corridors;

• strengthening of power overhead transmission and distri-
bution infrastructure and CO

2 capture; and
• improvements to water storage, conservation, and desalination.

The Role of Geotechnical and 
Geo-Environmental Professionals

According to the National Academy of Science in Geological 
and Geotechnical Engineering in the New Millennium (2006), the 
geoengineering professions, including geotechnical, geological, 
hydrological, and mining engineering, are presently at a 
crossroads. The report states that the development and application 
of innovative geotechnologies will be key to providing sustainable 
solutions to global change issues such as climate change, land 
contamination, and mining, among others. Significant advances 
have been made in recent years in the field of geotechnologies to 
restore sites impacted by environmental issues.

Disposal facilities such as impoundments for oil sand 
and mine tailings, refinery sludges, coal tars, and industrial 
wastes, as well as confined disposal facilities for contaminated 
dredged sediment, typically extend over several hectares. They 
are often located near ecologically sensitive areas and contain 

large volumes of materials with complex composition and 
engineering behavior. Restoring such sites requires cost-effective 
technologies that simultaneously address the management 
of pollutants and improvement of the engineering properties 
of the materials (Figure 1). Highly polluted materials are 
often macro-encapsulated with a cap layer to prevent direct 
exposure of people and animals to contamination and vertical 
barrier walls to control migration of any contaminants into 
environmental and ecological receptors.

Soil Mixing Solutions

Binder stabilization via soil-mixing technology is often 
selected for building a barrier cap onto soft, chemically 
and physically unstable materials. This technology consists 
of delivering and mixing binders and/or additives and 
amendments in situ to promote the formation of a cemented 
matrix with improved bearing capacity and compressibility. In 
the case of large aerial extent and volumes of soft materials, 
this technology can be applied to treat only the upper few 
feet rather than the whole volume of soft materials, effectively 
creating a “floating” cap foundation layer.

The soil-mixing technique is also applicable to the construction 
of vertical barriers. In this case, soils are mixed in situ with binders 
and amendments, often bentonite, in a continuous trench or a 
series of overlapping columns to form a wall with a permeability 
that is orders of magnitude smaller than the surrounding soils. 
This application is often preferred to the more traditional 
slurry wall approach as it minimizes handling of contaminated 
materials. During slurry wall construction, contaminated 
materials are excavated and either disposed of or remixed with 
bentonite for backfilling the excavation after treatment. In the 
case of in-situ mixing, contaminated materials are incorporated 
into the wall itself (Figure 2).

Figure 2. Construction of a soil/cement/bentonite barrier wall 
at a contaminated waterfront property.
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Near environmentally sensitive areas or for highly toxic 
pollutants, treatment of the whole mass may be required 
to immobilize the pollutants contained in the waste. For 
this application, the binder treatment process is called 
solidification/stabilization (S/S). Solidification refers to the 
process of physically binding or enclosing the contaminants 
within the treated mass. Stabilization refers to chemical 
reactions promoted by the binders with contaminants 
to reduce their mobility. Because the S/S treatment does 
not remove the contaminants from the treated mass but 
just immobilizes them by micro-encapsulation and other 
mechanisms, the treatment performance is evaluated by 
assessing the contaminant leaching to the environment. The 
mechanisms controlling the extent and rate of leaching include 
a combination of chemical reactions at the material surface 
and mass transport through the material pore structure.

A variety of laboratory methods exist to assess leachability. 
These methods are defined by different sample preparation 
methods and different experimental variables including leaching 
solutions, mode and method of contact between solid and 
leaching solution, liquid-to-solid ratio, and contact time. Because 
the selection of these variables has an effect on the results of the 
test, it’s important to select the variables in such a way to replicate 
the actual mechanisms operating at full scale as closely as possible.

For example, TCLP and SPLP leaching tests that are often 
required by regulatory agencies and that are carried out on 
crushed samples should not be used to assess leachability of 
in-situ S/S applications resulting in a monolithic structure of the 
treated material. The EPA recently introduced an approach for 
a comprehensive evaluation of leaching performance based on 
multiple tests in which fundamental variables affecting leaching 

performance are controlled. 
A comprehensive description 
of this approach is presented 
by the Interstate Technology 
& Regulatory Council 
Solidification/Stabilization 
Team.

The applicability of these 
technologies may be challenged 
by the nature and composition 
of soft organic soils, sediments, 
tailings, sludges, and waste 
materials. Humus and humic 
acids contained in the soils 
and sediments, organic matter, 
carbonates, hydrocarbons, and 
other pollutants have all been 
seen to interfere with binder 
hydration reactions. A number 
of additives such as silica 
fume, fly ash, granulated blast 
furnace slag (GBFS), zeolite 
and many other amendments, 
may be introduced to control 
binder reactions and improve 

the binder performance in such circumstances (Figure 3). One 
well-known problem of using S/S in high sulfate environments 
is the formation of swelling minerals such as ettringite, which 
may disrupt the structure of the cemented matrix. Silica-rich 
additives such as GBFS and fly ash have been successfully used 
to control the formation of ettringite or to at least alter the 
form of the ettringite crystal in order to arrest expansion.

Other additives or reagents may be introduced to promote 
reactions other than pozzolanic reactions and to introduce 
new mechanisms to improve shear strength and compressibility, 

Figure 3. Solidification/stabilization of hydrocarbon-contaminated soils using binders and 
coal combustion products.  

Significant advances 
have been made in 

recent years in the field 
of geotechnologies 

to restore sites 
impacted by 

environmental issues.
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reduce hydraulic conductivity, and control contaminant migra-
tion, availability, and toxicity. For example, organic modified clays 
and activated and reactivated carbon can be used to strongly bind 
persistent pollutants in aquatic environments such as marine, flu-
vial, and lacustrine sediments, reducing bioavailability to benthic 
organisms and contaminant flux into the water, and thus accumu-
lation in the aquatic food-chain.

Natural or synthetic fibers may be used in addition to 
binders to improve the strength performance of critical zones 

of the treated mass. Barium chloride and silicate grouts may 
be used to mitigate swelling of sulfate-rich materials. Chemical 
oxidants or zero-valent iron (ZVI) may be added to reduce 
the mass concentration of contaminants, effectively coupling 
the leaching control mechanisms of S/S with mass-reduction 
remedial mechanisms such as chemical oxidation (ISCO) or 
dechlorination (Figure 4).

The reagents necessary for ISCO or dechlorination reactions 
may be blended with the binders and applied to the soils 

Figure 4. Soil mixing for simultaneous remediation by chemical oxidation and ground improvement by binder stabilization.
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in a one-step soil mixing approach or in a sequential multi-
step approach. For example, a novel application of a one-
step S/S-ISCO approach consists of using alkaline binders 
such as lime or cement. This will simultaneously activate 
the oxidation reactions of the strong persulfate oxidants 
(sodium or potassium persulfate), solidify and stabilize the 
residual contaminants into the soil-binder pozzolanic reaction 
products, and improve the geotechnical properties of the 
treated soils with a single soil mixing application.

The applicability of soil reagent mixing technologies to 
large or remote reclamation projects may be limited by costs 
for the large volume of binder and reagents required and 
their transport to site. As a result, innovative soil mixing 
approaches based on the use of agricultural and industrial 
by-products such as corn and rice husks, natural fibers, coal 
combustion residues, GBFS, lime or cement kiln dust, gypsum, 
red mud (bauxite extraction waste), and dredged sediments are 
becoming more and more common.

For example, the northern region of Athabasca of Alberta, 
Canada extends over an area of 100,000 acres and contains 
over 9.2 billion cubic yards of fine oil sand tailings. For many 
years, reclamation of these tailings included the blending 
of gypsum and coarse sand tailings with fine tailings via 
soil mixing to create non-segregating tailings to support the 
placement of a cap. However, a number of technical and 
regulatory issues have challenged the application of this 
relatively simple approach and created the demand for new 
technologies capable of achieving better results with more 
aggressive timelines.

Future Needs

Because of the scale of the problem, technologies and 
approaches to restore marginal and degraded land and 
preserve land vulnerable to the impacts of climate change 
will require significant innovations. Options include such 
sustainability principles as reusing locally available resources, 
optimizing energy-intensive processes, and minimizing 
carbon footprints. One technical area that will need significant 
development is the beneficial reuse of dredged sediments. 
Use of dredged sediments for coastal and waterfront projects 
such as marine facilities expansion, wetland creation and 
restoration, levee maintenance and construction, and land 
reclamation for compensation of flooded land, requires 

improvements in the engineering and technology of these 
materials. In fact, while widely available, dredged sediments 
are complex geomaterials due to their composition, their 
physical, chemical, and engineering properties, and the 
presence of persistent pollutants. Their use in construction 
often requires some form of mechanical, chemical, or 
biological treatment to modify their properties and degrade or 
immobilize contaminants.

Another technical area needing significant development 
is low carbon footprint technologies which include ground 
treatment technologies such as accelerated carbonation of 
soft soils, sediments, tailings, sludge, and waste materials. 
This technique consists of injecting CO

2 during soil mixing to 
promote carbonation reactions and improve the engineering 
properties of the treated materials and the immobilization of 
contaminants. The carbonation reactions can be controlled 
by introducing additives with a residual lime content, such as 
coal combustion products. By sequestering CO

2 into a solid 
matrix, the approach also improves the carbon footprint of the 
reclamation project. This technology is generally applicable to 
projects located near sources of CO

2 emissions such as power 
plants, oil sand extraction, refineries, and industrial facilities.

What’s Next?

Population pressure and land shortage, in addition to global 
changes such as land degradation and climate change, are 
creating a large demand for the restoration and reclamation 
of land to sustain productive use and preserve currently 
usable land. Geoengineering professions are at a crossroads 
where the development and application of innovative 
geotechnologies will be key to providing technically viable, 
sustainable, and cost-effective solutions to such issues. Ground 
modification technologies, such as soil mixing, have proven 
their applicability to a wide variety of land restoration projects. 
Significant research advancements and innovations are needed 
in the area of soil mixing with reagents for applications 
that aim to simultaneously improve the environmental 
and geotechnical properties of soils in degraded industrial 
sites. This is especially true for technologies that incorporate 
sustainable solutions such as beneficial reuse of waste and 
byproduct materials or low carbon footprint technologies 
used to address the very large extents of degraded land and 
protected land vulnerable to the impacts of climate change.

AUTHOR

Vito Schifano, PhD, PE, M.ASCE, is a senior geotechnical engineer with Golder Associates in Montreal, Canada. He specializes in 
restoration of coastal and waterfront land, and brownfield/industrial sites, mining waste and sediment engineering, and ground 
treatment technologies. He can be contacted at vschifano@golder.com

One technical area that will need significant 
development is the beneficial reuse of 

dredged sediments.
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From l to r: Scott Mackiewicz, PE, D.GE, M.ASCE, Kleinfelder; Michelle Bolding, PE, LEED AP, M.ASCE, Schnabel Engineering; Howard Thomas, P.Eng., PE, F.ASCE,
CH2M Hill Canada Ltd; Kord Wissmann, PhD, PE, D.GE, M.ASCE, Geopier Foundation, Inc.; John Bischoff, PE, M.ASCE, URS; Jay Beech, PhD, PE, M.ASCE,

Geosyntec Consultants; James D. Hussin, PE, M.ASCE, Hayward Baker 

Looking Out for You  from the G-I Organizational Member Council

Join us in standing behind the Geo-Institute. Become an Organizational Member. Download the application at 
http://www.asce.org/uploadedFiles/geo/About_GeoInstitute/Organizational_Member/Organizational%20brochure%205.16.12(1).pdf

What The OMC is Working On

Geo-Strata Article Series

The OMC has 
facilitated the de-
velopment of fi ve 
Geo-Strata articles 
focusing on “the 
business of geo-
technics” authored 
by Rudolph 
Bonaparte, PhD, 

PE, D.GE, NAE, M.ASCE, president and 
CEO of Geosyntec Consultants, Inc. The 
fi rst article is scheduled for the Septem-
ber/October 2013 issue. 

New OM Award Under 
Development

Criteria and guidelines for a new 
Organizational Member award will be 
an agenda item for the OMC’s July 25-
26, 2013 meeting in Denver, CO. The 
former OM Corporate Volunteer Award 
program ended in 2012 following com-
ments by members that the required 
data for the award was often not col-
lected by Organizational Member fi rms. 
We applaud all the fi rms who partici-
pated in the former program and hope 
that you will continue your involvement 
when the new award is announced.

Free Publicity for Your
Organization

Did you know that one of your OM 
benefi ts is the publicizing of your com-
pany’s non-sales-related information in 
these pages of Geo-Strata? Send award 
news, new staff member notices, com-
pany project news, upcoming meetings, 
etc., plus high-resolution photos (300 
dpi or more) to lbayer@asce.org. 

Things You Should Know
as an OM

1. Let the G-I know about your recent 
Facebook and Twitter business posts so 
we can help you publicize your informa-
tion. “Like” us on the G-I Facebook page 
at facebook.com/GeoInstitute and follow us 
on Twitter at twitter.com/GeoInstitute.

2. OMs receive a 5 percent discount 
for advertising in Geo-Strata magazine. 
Be sure to mention this to your adver-
tising representative.

3. Each year during the annual Geo-
Congress, the OMC hosts its OM Career 
Fair/Reception. Two OM members 
from each OM fi rm are invited to par-
ticipate along with 45-50 students who 
are carefully chosen by the OMC. Forty 
percent of OM annual dues directly 
fund participation of the students and 
the reception.

ORGANIZATIONAL MEMBERS 

"Thank you for supporting students 
and the geo-profession."

AECOM

Agru America, Inc. 

AMEC 

Ardaman & Associates, Inc.

Atlas EPS 

Bechtel

Bentley Systems

Berkel and Company Contractors, Inc. 

CH2M Hill

ConeTec, Inc. 

Dan Brown and Associates, Inc.

D'Appolonia

DBM Contractors, Inc.

Densifi cation, Inc.  

ECS Corporate Services

Fudo Construction, Inc.  

Fugro Consultants LP  

Gannett Fleming, Inc.   

Geocon Incorporated

GeoEngineers, Inc. 

Geokon, Inc.  

Geopier Foundation Company 

Geo-Solutions, Inc. 

Geosyntec Consultants  

Geotechnology, Inc.

Golder Associates Inc 

GRL Engineers, Inc.

Haley & Aldrich, Inc. 

Hayward Baker Inc.  

Insulfoam

Jafec USA, Inc. 

Kleinfelder, Inc.  

Rudy Bonaparte
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4. Is your company’s logo posted 
on the G-I website at www.asce.org/geo/
About-Geo Institute/Organizational-Mem-
bers/Organizational-Members-of-the-Geo-
Institute/? If not, send your logo in a png, 
jpg, of gif format to lbayer@asce.org. 

5. Maximize your professional com-
mitment to the Geo-Institute by display-
ing the G-I logo on your website and on 
printed materials. Request a logo and 
preferred format at lbayer@asce.org.

6. Exhibiting at a trade show? 
Contact lbayer@asce.org to receive your 
G-I Organizational Member placard to 
display at your booth.

The G-I Follows Its 
Organizational Members
The G-I not only follows its Organiza-
tional Members on Twitter, but retweets 
news and lists it at @GeoInstitute/
GIOrgMembers. We also follow OMs 
who are on Facebook. E-mail us at ecus-
cino@asce.org when you join Facebook 
and Twitter so we can follow you and 
add your name to our list.

GRL Welcomes New Engineer
Bryan Shive, EIT, A.M.ASCE, recently 
joined the team of the Pennsylvania 
offi ce of GRL Engineers. Shive received 
his BSCE from Morgan State University 
and has several years of foundation 
design experience, during which he 
became quite familiar with dynamic 
foundation testing. He joins Michael 
Morgano, who heads the PA offi ce, Ma-
rio Saavedra and Alex Ryberg in serving 
Eastern PA, Eastern NY, NJ, DE, MD, 
ME, MA, RI, CT, D.C, and Northern VA.

GRL Continuing Education News
In addition to certifi cations in Louisi-
ana and New York previously an-
nounced, Pile Dynamics, Inc. is now 
an Approved Sponsor of Continuing 
Professional Competency activities for 
professional engineers licensed by the 

State of North Carolina. Educational 
seminars, workshops, and webinars of-
fered by PDI qualify as such activities.

Terracon News

Terracon Named #38 on ENR’s 2013 
Top 500 Design Firms List

Engineering News-Record (ENR) ranked 
Terracon #38 on its 2013 Top 500 
Design Firms list, moving up from #39 
in 2012, showing Terracon’s consistent 
performance above industry average. 

ENR annually surveys the construc-
tion industry to determine the 500 larg-
est U.S.-based engineering, architectur-
al, and environmental design fi rms. The 
rankings are based on design-specifi c 
revenue generated by each company. 

Terracon’s total revenues were 
$395.6 million for 2012. Terracon’s top 
four sectors (Commercial/Retail, State/
Local Government, Industry/Agricul-
ture, and Institutional) accounted for 
73 percent of revenues in total. Rev-
enues from the State/Local Government 
Sector were up more than 26 percent 
in 2012.

Terracon and Dunkelberger 
Engineering and Testing Join Forces 

Terracon Consultants, Inc. recently 
acquired Dunkelberger Engineering 
and Testing, Inc., based in West Palm 
Beach, FL. 

Founded in 1994, Dunkelberger 
provides geotechnical engineering, 
construction materials and inspec-
tion, environmental assessments, and 
building inspection services. Client 
sectors include aviation, infrastructure, 
government, commercial real estate, 
power, and solid waste. Dunkelberger 
has additional offi ces located in Fort 
Lauderdale, Port St. Lucie, and Sarasota.

“Joining with Dunkelberger adds to 
our expertise and enhances our current 
service offerings,” said David Gaboury, 
PE., president and CEO of Terracon. 

“The depth of their experience will bring 
more value to our clients in Florida and 
nationally. We are excited to have them 
become a part of Terracon.”

Langan Engineering & Environmental 
Services, Inc.

Layne GeoConstruction

Loadtest, Inc.  

Magnus Pacifi c Corporation 

Malcolm Drilling Company, Inc. 

McKinney Drilling Company 

Menard, Inc.

Moretrench    

Nicholson Construction Company 

NTH Consultants, Ltd. 

PB Americas, Inc.

RADISE 

The Reinforced Earth Company

Rembco Geotechnical Contractors, Inc.

Richard Goettle, Inc.

RocScience 

S&ME Inc.  

Sanborn, Head & Associates, Inc. 

Schnabel Engineering   

Schnabel Foundation Company

Shannon & Wilson

Soil and Materials Engineers, Inc.

Stantec 

Strata Systems, Inc.

TenCate Geoysnthetics   

Terracon, Inc.  

Terra Insurance Company

Tolunay-Wong Engineers, Inc. 

TTL, Inc. 

URS Corporation

ZETAS Zemin Teknolojisi A.S.

G-I Organizational 
Member News
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CATCH UP ON G-I’S NEWEST VIDEOS

Take a few minutes to view an 
Organizational Member’s video, 
or one that’s been thoughtfully 
selected by the Geo-Institute 
at http://www.youtube.com/user/
GeoInstituteofASCE.  

Got a video to share with us that’s 
already posted on YouTube? Send 
us the link so we can add it to our 
YouTube page. Or, send us your 
video for posting. Send to 
geo-institute@asce.org.  



62 Geo-Strata  l   www.asce.org/geo

 Terracon is retaining Dunkelberg-
er’s 60 employees and will continue 
operations as Dunkelberger, a Terracon 
Company.

AECOM Archaeological 
Project Honored By Histrocial 
Preservation O�  ce
AECOM’s cultural resources team was 
recently awarded a 2013 New Jersey 
Historic Preservation Award for its 
archaeological investigation at the 
Reeders Creek West Site in New Jersey. 
The award was presented to AECOM 
at the Historic Preservation Month 
Ceremony in May. The investigation 
was part of the Delaware River Joint 
Toll Bridge Commission’s Interstate 
95, Scudder Falls Bridge Improve-
ment Project.

Led by the project’s principal 
investigator, AECOM’s Frank Mikolic, 
the team unearthed stone and ceramic 
objects, including arrow heads, tobacco 
pipe fragments, and a large stone 
platform hearth at the future site of 
the new Scudder Falls Bridge. A fi nal 
report analyzed the artifacts and drew 
conclusions about the hunter-gatherer 
communities that inhabited the area 
thousands of years ago.

“This is a great accomplishment 
for our team, and for AECOM, to 
be recognized in this manner,” said 
Alan Tabachnick, AECOM’s national 
director of cultural resources, trans-
portation, U.S. “It was a large and 
challenging project, but our team per-
formed exceptionally well, and the 
bridge commission was very pleased 
with our work."

Berkel at Army 
National Guard 
Headquarters
The construction of 
a new parking garage 
required excavating 
within 5 ft of an exist-
ing garage and up to 
30 ft below the existing 
shallow foundation. 
To protect the existing 

structure, Berkel & Company designed 
and constructed a permanent secant 
wall with interlocking 30-in.-diameter 
grouted shafts. The shafts were installed 
using “Continuous Flight Auger-CFA” 
drilling techniques. Alternate shafts 
received a steel beam which was placed 
in the wet grout. During excavation, the 
shafts were laterally supported with 
up to three levels of double corrosion 
protected permanent tiebacks and the 
exposed face of the secant shafts was 
covered with a layer of shotcrete to serve 
as a substrate for waterproofi ng. Berkel 
installed 199 secant shafts totaling 
8,300 linear ft of drilling with depths 
ranging from 28 ft to 58 ft. In addition 
to the secant wall, Berkel installed con-
ventional temporary sheeting consisting 
of drilled soldier beams, temporary 
tiebacks, and lagging.

This $3.8 million project was suc-
cessfully completed under the leader-
ship of Berkel superintendents Scotty 
Carr and Mike Phelps.

Holderbaum Named Dams and 
Hydraulics Practice 
Leader
Gannett Fleming’s Rod 
Holderbaum, PE, vice 
president and manager 
of the Dams and Hy-
draulics Section based 
in the fi rm’s corporate 
headquarters in Har-
risburg, PA, is now the 
Dams and Hydraulics 
Practice leader. He 
replaces Bill Bingham, 
PE, a 47-year veteran of 
Gannett Fleming.

"The success of our dams practice 
over the years is truly a refl ection of 
Rod’s expertise and leadership,” said 
Bill Bingham, PE, M.ASCE. “His profes-
sional and thoughtful approach to our 
business has gained the trust of both 
our staff and our clients. I am sure our 
Dams and Hydraulics Practice will con-
tinue to thrive under Rod’s direction."

With nearly 40 years of experi-
ence, Holderbaum is an expert in water 
resource engineering, having served 
as project manager on award-winning, 
multi-million-dollar projects through-
out the U.S. His experience ranges from 
dam design and inspections to fl ood 
control studies, stormwater manage-
ment, navigation studies, port and 
harbor facility inspections, and con-
struction technical support. 

GeoEngineers Upgrades Baton 
Rouge O�  ce Laboratory with 
Certi� cations, Equipment
GeoEngineers' in-house laboratory in 
Baton Rouge, LA has earned certifi cation 
from the U.S. Army Corps of Engineers 
(USACE). This adds to the American 
Association of State Highway and 
Transportation Offi cials (AASHTO) and 
ASTM International—formerly known 
as the American Society for Testing and 
Materials (ASTM)—laboratory certifi ca-
tions that the offi ce earned in 2012.

To meet USACE-certifi cation 
standards, GeoEngineers added a 
5-in.-diameter soil sample extruder to 
its laboratory equipment. The fi rm can 

AECOM's Archeological Work in New Jersey

Army National Guard Headquarters
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now work directly for the USACE on 
coastal projects and continue to work 
on any other projects related to levees 
or other areas under USACE jurisdiction. 
The certifi cation process took several 
months and involved demonstrating 
that GeoEngineers’ Baton Rouge labora-
tory met ASTM as well as AASHTO stan-
dards. All of GeoEngineers’ sampling 
and testing methods are now verifi ed to 
meet all three standards.

Geotechnology Adds Senior 
Geologist to Sta� 

Geotechnology, 
Inc., a leading 
provider of 
geotechnical and 
environmental 
engineering, 
materials testing, 
geophysics, water 
resource manage-

ment, and drilling services, recently 

announced that Robert C. “Rob” Lauer, 
RG, was hired as a senior geologist 
in the fi rm’s St. Louis Geotechnical 
Group. Lauer, a 1979 graduate of the 
University of Missouri where he earned 
a BS in geology, is a registered geolo-
gist in Missouri with extensive project 
management experience, and expertise 
in the areas of soil remediation, aggre-
gates, and aggregate testing.

Lauer recently retired from the Mis-
souri Department of Transportation 
(MODOT), where he spent the last 34 
years as a geologist. During that time, 
he provided technical guidance for the 
geotechnical aspects of most major MO-
DOT construction projects, including 
the I-64 design/build, the Boone Bridge 
replacement, and Route 141 relocation.

DBA Associate Reports on 
Hastings Bridge Opening
David Graham, of Dan Brown and 
Associates, had the opportunity to be 

among the fi rst people to cross the new 
Hastings bridge and among the last to 
cross the old Hastings bridge on June 
4, 2013, during the short period of time 
when the two bridges were simultane-
ously carrying traffi c.

On June 3, crews shifted southbound 
traffi c onto the new bridge for the fi rst 
time. On June 4, the old bridge was 
closed to traffi c for good as crews shift 
northbound traffi c onto the new bridge. 
According to the Minneapolis Star Tribune, 
there will be a funeral service of sorts for 
the 1950s-era truss bridge, complete with 
a bagpiper and hearse.

Graham commented that “being 
just up the road for the St. Croix Bridge 
Project, I took the opportunity to travel 
across both bridges and take a few 
pictures. It is not every day that we, as 
foundation designers, get a chance to 
see this stage of a project. Luckily, I was 
in the right place at the right time.”

Rob Lauer 

Looking west from the Hastings’ river bank.
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Kleinfelder Selected for 
Prestigious Seymour S. Green� eld 
Sustaining Member Award
The Society of American Military 
Engineers (SAME) selected Kleinfelder, 
a global consulting fi rm within the 
architecture, construction, and engineer-
ing industry, for its 2012 Seymour S. 
Greenfi eld Sustaining Member Award 
in recognition of the company’s role in 
meeting the SAME mission and values. 
Kleinfelder President and CEO William 
C. (Bill) Siegel, PE, M.ASCE, received the 
award on behalf of the company at JETC 
in San Diego, CA, on May 22, 2013.

In 2012, Kleinfelder actively support-
ed 16 Posts nationwide as a sustaining 
member and through volunteer activi-
ties at all levels of Post leadership in-
cluding service as Post presidents, com-
mittee members, and multiple boards of 
directors. Employee members were, and 
continue to be, actively engaged in the 
planning of multiple regional training 
seminars and SAME national commit-
tees including the Warrior Transition 
Task Force. Employee members also 
led efforts to encourage Young Member 
participation and mentoring programs, 
and actively supported K-12 and college 
outreach programs at many Posts.

SAME support has continued this 
year with leadership activities at Posts 
around the country and in support 
of the upcoming 2013 Joint Engineer 
Training Conference & Expo (JETC). 
Most recently, Kleinfelder sponsored a 
free mobile app that provides confer-
ence attendees with access to the confer-
ence schedule, speaker bios, session 
schedules, and much more. 

Menard's Award Winning 
Design-Build Solutions 
Highlight Synergies With Sister 
Companies
Ground improvement specialist, 
Menard USA, together with the 
Reinforced Earth Company (RECo), 
won parent company Soletanche 
Freyssinet's prize for technical synergies 

and innovation for its many successful 
collaborations.

Menard worked with RECo and 
Nicholson Construction on a unique, 
value-engineered solution that was 
installed at the University of Penn-
sylvania's 24-acre Penn Park Sports 
Complex—a facility that includes three 
athletic fi elds, a tennis center, a softball 
fi eld and a covered soccer fi eld.

Partnering with Turner Construction, 
Menard was able to signifi cantly rede-
sign the initially proposed foundation 
support system for the sports complex. 
The effi ciencies gained resulted in allow-
ing the University to build an additional 
facility not originally part of the budget.

In numerous cases, Menard and 
RECo have worked together to design 
and construct large MSE Walls used in 
widening highways and building new 
bridge abutments. In addition to Penn 
Park, another featured project, the 
Mullica River Bridge on the Garden 
State Parkway in New Jersey, caught the 
attention of the award judges because 
it introduced signifi cant innovations 
that were mutually benefi cial for all the 
stakeholders involved in the project.

"These projects give us the opportu-
nity to showcase the kind 
of unique solutions that we 
can create when we work 
together with our sister 
companies," said Seth 
Pearlman, D.GE, M.ASCE, 
president of Menard. "The 
synergies between our re-
spective companies help to 
streamline the process, thus 
positively improving the 
customer experience from a 
coordination and risk man-
agement perspective."

The bi-annual innova-
tion awards competition is 
used to promote synergies, 
innovation, creativity, and 
dissemination of informa-
tion between companies 
within the Soletanche-
Freyssinet Group and to 

encourage new ideas for implementa-
tion in the fi eld.

Moretrench at Ground 
Improvement in Underground 
Construction and Mining
Moretrench Vice President and Chief 
Engineer Paul Schmall, PE, M.ASCE, 
presented “Dewatering Techniques 
and Equipment for Shafts and Tunnels” 
and “Case Histories of Dewatering” 
and Joseph Sopko, PhD, PE, M.ASCE, 
manager, Ground Freezing Services, 
presented “Ground Freezing Equipment 
and Techniques” during the Ground Im-
provement in Underground Construc-
tion and Mining course at the Colorado 
School of Mines in May. 

The three-day intensive course was 
designed to provide a comprehensive 
review of latest developments in ground 
improvement and support in under-
ground construction and mining.

Nicholson Part of Award-
Winning Team for Chevron 
Science Center
Nicholson Construction was named 
as part of an award-winning team for 
work performed on the University of 

Chevron Science Center (Rendering courtesy of Burchick 
Construction)
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Pittsburgh’s Chevron Science Center. The 
Master Builders’ Association (MBA) of 
Western Pennsylvania awarded Burchick 
Construction Company, Inc. the award 
for New Construction Between $10- $25 
million. Nicholson and Redstone Acous-
tical Flooring Company, Inc. were named 
as the MBA subcontractors on the project.

The project involved the addition of 
two laboratory fl oors and a mechanical 
fl oor over an existing auditorium within 
an incredibly challenging and unique 
building enclosure. Nicholson’s portion 
of the work included the installation of 
130 micropiles and temporary shoring 
for the expansion. The micropiles were 
placed within existing hallways and 
classrooms to support the new columns 
which extended through the existing roof. 
In addition to space restrictions, special 
care had to be taken to maintain as much 
of the existing classroom and the fi nishes 
on its walls and fl oors as possible.

The $32.4 million project added 
31,331 sf of laboratory space to the 
Chevron Science Center. The building is 
home to the University of Pittsburgh’s 
Department of Chemistry.

The Master Builders’ Association is a 
trade organization representing Western 
Pennsylvania’s leading commercial, in-
stitutional, and industrial contractors.

Lower Lake Bridge and Dam 
Project Wins Bridge Award 
Competition
Schnabel Engineering thanked Larson 
Design Group (LDG) of Williamsport, 
PA, and the Pennsylvania Department 
of Conservation and Natural Resources 
(DCNR) for involving the fi rm in the 
award-winning Lower Lake Bridge and 
Dam Project at Promised Land State 
Park in Pennsylvania.

The project was named award recipi-
ent in the Medium Span Bridge Category 
in this year’s Chesapeake Chapter Associa-
tion for Bridge Construction and Designs’ 
(ABCD) Bridge Award Competition. LDG 
was the lead designer under contract to 
the DCNR, and Schnabel supported the 
design of dam rehabilitation measures.

LDG and Schnabel worked together 
to develop a comprehensive solution to 
maintain access to the park’s recreational 

facilities. Project phasing was such that 
traffi c could be maintained through the 
site during construction, allowing access 
to the park’s campgrounds, hiking trails, 
and boat launch. Water levels in the lake 
were also maintained near normal dur-
ing construction. The hydraulic capacity 
was increased by moving the new bridge 
downstream and modifying the weir to 
an ogee shape, allowing the bridge length 
to be reduced from 143 ft to a single 
100-ft span, resulting in signifi cant
cost savings.

New Orleans Pump Station 
Program to be Among Largest 
in the World
Stantec will serve as the lead design engi-
neer and architect for a joint venture that 
was selected for a $614.8 million design/
build contract with the U.S. Army Corps 
of Engineers, New Orleans District. Stan-
tec will provide a full suite of integrated 
design services for the three Permanent 
Canal Closures and Pumps (PCCP) facil-
ities to be built near Lake Pontchartrain 
at the end of the 17th Street, Orleans 
Avenue, and London Avenue Outfall 
Canals in New Orleans, LA. 

The PCCP project will provide 
long-term and sustainable measures for 
reducing the risk from heavy tropical 
rainfalls and the 100-year storm surge 
event. This risk reduction is currently 
being provided by interim closure struc-

tures and pumps that were installed fol-
lowing Hurricane Katrina. These three 
new permanent facilities will form one 
of the largest drainage pumping station 
projects in the world, and will operate 
continuously and independently during 
major hurricane events. 

Stantec will provide a range of design 
services to PCCP Constructors, a Joint 
Venture, including architecture, civil, 
geotechnical, structural, mechanical, 
electrical, instrumentation and controls 
design, project management, and con-
struction support. According to the U.S. 
Army Corps of Engineers, construction is 
expected to begin this Fall and will take 
approximately 44 months to complete.

Terra Insurance O� ers New Risk 
Management Video
Terra Insurance recently announced that 
it has posted its third risk management 
video in its Digital Design Profession-
als series (DDP) on YouTube. The new 
video is called: “AM Best Ratings and 
BCAR: Does the Size of an Insurer Really 
Matter?” and can be viewed at www.ter-
rarrg.com/news-media/news-article-1

The video discusses AM Best ratings 
and specifi cally whether the size of 
an insurance company matters in the 
evaluation of the credit worthiness of 
an insurer of design professionals. The 
video can also be used internally or as a 
message to the risk managers of clients.

The award-winning Lower Lake Bridge and Dam Project at Promised Land State Park in 
Pennsylvania.
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I am senior principal and senior 
consultant, Terracon Consul-
tants, Inc. in Lenexa, KS and
am a licensed professional 

engineer in Iowa, Illinois, Missouri, 
Kansas, and Colorado. I have been 
an ASCE Fellow since 1991 and a 
Diplomate, Geotechnical Engineer-
ing since 2009. (I was part of the 
inaugural class). I received the ASCE 
Citizen Engineer Award in 2012.       

I was born and raised in Des Moines, IA and received my 
BSCE in 1971 and MSCE in soil engineering from Iowa State 
University (ISU) in 1973. Through ROTC at ISU, I was com-
missioned a 2LT USAR in the Corps of Engineers in July 1973, 
but was notified that entry on active duty would be delayed at 
least six months, so I began my engineering career working for 
Gerald Olson at Soil Testing Services of Iowa (STSI) in 1973. I 
reported to Fort Belvoir Army Engineer School in April 1974 
and was the Distinguished Graduate of 8-74EOBC. I spent the 
next 21 months on active duty with the COE Portland District, 
Portland, OR. I continued as a reserve officer (1LT/CPT) until 
1983, when I was honorably discharged.   

I returned to STSI in 1976 as geotechnical project engineer 
in Cedar Rapids and served as the Des Moines office manager 
from 1978 to 1985. STSI became Terracon Consultants in 1980. I 
served as geotechnical department manager in Terracon’s Lenexa, 
KS office from 1985 to 2009, where I am now a senior consultant.

I earned my PhD in geotechnical engineering at the Uni-
versity of Kansas in 1999 while working full time at Terracon. 
I also taught graduate-level foundation courses as adjunct 
professor at KU from 2000 to 2004. I became a senior prin-
cipal in 1980 and served on the Terracon Board of Directors 
from 1984 to 2011.  

I have been married to Terry for more than 40 years and have 
three grown daughters and three (soon to be four) grandchildren.

Where was most of your childhood spent? What was 
it like growing up there?

I was born and raised in Des Moines. My father was an attorney 
with a small civil law practice and my mother was a housewife. 
My sister and I attended neighborhood public schools. On Sat-
urdays, when I was 9 or 10, I would ride the city bus downtown 
to the YMCA where I was on the swim team. After practice, I’d 
walk over to my dad’s office and we’d go home together. We 
always felt safe even though we never locked our doors at home, 
even when we went on vacation. My father was always home 
from work by 5 pm, so the four of us always ate dinner together.

When did you know that you wanted to study civil 
engineering? What were the key factors in your 
decision to be a civil engineer?

I enjoyed math and science. I took a test in high school that in-
dicated I had a high aptitude for engineering. My counselor told 
me I’d make a good engineer, so I applied to Iowa State. When I 
arrived as a 17-year-old freshman, the registrar asked “What kind 
of engineer do you want to be?” I didn’t know there were “kinds” 
of engineers so I said, “I don’t want to sit at a desk all the time” 
and she said, “Oh, you want to be a civil engineer.” And so I am.  

Did you ever have other aspirations of going into 
another discipline or field, other than civil engineering?  

English, math, physics, chemistry, and other prerequisites occu-
pied my freshman and sophomore years, so continuing contact 
with the Civil Engineering faculty really didn’t begin until my 
junior year. Professor James M. Hoover, PE, was one of my first 
CE professors. He taught CE 360 - Soil Engineering. I learned 
from him that more than a BS degree was required to become 
a soils engineer. He encouraged me to apply to graduate school, 
was my major professor as I earned my master’s degree, and was 
my friend and mentor for the rest of his life.   

What is your message to professional engineers 
regarding specialty certification and what lead you 
to become a Diplomate in the Academy?

I am very proud to be a professional engineer and a part of a 
profession that creates and maintains physical elements that sup-
port the world’s population. As the technologies of our profes-
sions continue to grow and expand, offering more sophisticated 
methods and tools of analyses, it is important that professionals 
become more knowledgeable in their respective areas of exper-
tise. Even more important is that the public be able to recognize 
those professionals who are experts in their fields. In my opinion, 
obtaining certification in our specific areas of practice and ex-
pertise from a recognized impartial body responsible for setting 
standards for certification validates our professional expertise. 

What do you feel are the biggest future challenges 
for the profession? 

The services provided by engineering professionals are more and 
more viewed by those outside our profession as commodities 
which can be solicited and procured on the basis of price alone. 
Our biggest challenge is reversing this perception so that others 
can once again view engineers as professionals whose services 
bring value to projects. I think our next biggest challenge is attract-
ing those currently in middle and high schools to our profession.

LOOK WHO’S A D.GE   Craig K. Denny, PhD, PE, D.GE, F.ASCE

Read the complete article at www.geoprofessionals.org.



RST



GeoCurmudgeon by John P. Bachner

68 Geo-Strata  l   www.asce.org/geo

A LESSON LEARNED 
Editor’s Note: This issue, John puts down his GeoCurmudgeon pen to share his experiences with hopefully and finally choosing the right name for 
the organization. 

What’s in a name? That which we call a rose by any other name would smell as sweet….
Romeo and Juliet, Act II, Sc. 2

While a rose by any other name would smell as 
sweet, there’s still plenty in a name. For many 
people, “ASFE” – our association’s name – 
brings to mind an extraordinary history. But 

for many who are unaware of that history, ASFE means nothing 
anymore. It requires an explanation, and not a simple or 
exciting one either. Of course, if you’re a real ASFE traditionalist, 
an organizational name change is something to be expected. 

The association formally began on May 1, 1969, as As-
sociated Soil and Foundation Engineers. In May 1975, it was 
changed to Association of Soil and Foundation Engineers, 
because “Associated” made it sound more like a firm than 
an association. The second name change occurred in Janu-
ary 1988, when the group became ASFE, Inc., retaining the 
acronym while eliminating four words – “Soil and Foundation 
Engineers” – that seemed to confer second-class citizenship on 
the environmental professionals who were steadily comprising 
more of Member Firms’ personnel rosters. The group’s legal 
name still is ASFE, Inc., but since 1988 – with a few exceptions 
– “ASFE” has been accompanied by an explanatory tagline, 
creating a “trading-as” name. So, in January 1988, ASFE, Inc. 
started trading as ASFE/The Association of Engineering Firms 
Practicing in the Geosciences.  

In December 1992, after ASFE modified its bylaws to 
permit nonengineering firms to become members, the name 
changed for the third time, becoming ASFE/Professional Firms 

Practicing in the Geosciences. That lasted for almost seven 
years, when the ASFE Board decided it had had enough with 
taglines, and changed the group’s name to ASFE. That lasted 
for five years while trying to find something reasonable for the 
letters “ASFE” to stand for. 

The fifth new name –ASFE/The Best People on Earth – was 
adopted during the January 2004 Winter Leadership Confer-
ence and lasted until the end of the 2008-09 fiscal year, when 
it was again changed to…ASFE. The sixth name lasted for one 
year, until, after a strategic planning session, we came up with 
the seventh name, still in use: ASFE/The Geoprofessional Busi-
ness Association. At the time, however, the Board unanimously 
agreed that we should eventually jettison the ASFE part and 
keep Geoprofessional Business Association, since that’s what the 
organization is all about: geoprofessional business. And, it’s SO 
much easier to explain. 

As someone who has been with GBA since almost day 
one, I firmly believe it’s past time for this newest change. It’s 
time we started calling ourselves Geoprofessional Business 
Association for purposes of self-identity and greater awareness 
and recognition among members, prospective members, and 
nonmembers. 

The full changeover will likely take two to three years 
because it involves doing so much. Am I sad to see “ASFE” go? 
Sure I am. But I am really a lot happier about welcoming GBA. 
This time, I believe, we’ve gotten it right.

John P. Bachner is the executive vice president of ASFE/The Geoprofessional Business Association (GBA), a not-for-profit association of 
geoprofessional firms; i.e., firms that provide geotechnical, geologic, environmental, construction-materials engineering and testing (CoMET), 
and related professional services (en.wikipedia.org/wiki/Geoprofessions). GBA develops programs, services, and materials to help its members 
and their clients confront risk and optimize performance. Contact john@asfe.org

ASFE

Geoprofessional Business 

Association (GBA)
AUTHOR
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CORE BITS
Check these sources for breaking
G-I news:

• The G-I webpage at
www.asce.org/geo

• The monthly G-I eUpdate sent 
each second Monday of the month.

• Twitter at
http://twitter.com/GeoInstitute

• Facebook at
www.facebook.com/GeoInstitute 

• G-I LinkedIn at
http://www.linkedin.com 

According to LinkedIn’s Geotechnical 
Engineering Experts: Here’s What’s 
Been on People’s Minds

• How do you face the problem of 
vibrations generated by the falling of a 
tree nearby a house?

• Have geologists fi nally fi gured out 
how Death Valley’s ‘sailing stones’ move 
across the desert all by themselves?

• Calculating soil resistance for later-
ally loaded pile based on pile defl ection.

• What is most important parameter 
for soil nailing application: 

• Tensile load? 
• Shear strength? 
• Bending?

• Filter design criteria for protection 
of dispersive clay core.

• Which software of these three: 
PLAXIS 3D, midas GTS, FLAC 3D is
the most technically capable and
user friendly?

• Has anyone used SAFE for numeri-
cal modeling of piles?

• Looking for self-drilling rock bolt 
hand held machine – help needed.

• What can you do as a student 
geotechnical engineer to make yourself 
stand out to the big mining companies 
and get their attention?

G-I NEWS

G-I Board Looks to the Future
As this issue went to press, the G-I Board 
of Governors were planning to come 

together in Philadelphia, PA on June 18-
19, 2013 for a Strategic Planning session. 
One of the major goals for the meeting 
was to determine how to best meet the 
needs of Geo-Institute members and to 
continue advancing the geo-profession.

Scheduled was a review of the major 
goals initially outlined in the 2009 Stra-
tegic Plan which included: 

Goal A. G-I will be its members’ 
 indispensable resource for 
 professional and technical 
 knowledge, education, and 
 services.

Goal B. G-I will be a proactive force
 for increasing the diversity of 
 its membership and the
 geo-profession.

Goal C. G-I will improve the 
 understanding, recognition, 
 and appreciation of the
 geo-profession.

Goal D. G-I will be a leader in developing 
 collaborative relationships to
 advance the profession.

Goal E. G-I will be fi nancially secure 
 and stable in order to achieve 
 its mission and goals.

Watch for the outcomes of the plan-
ning session in the September/October 
issue of Geo-Strata.

2013 Geo-Congress Photos and
Proceedings Still Available

Looking for someone you met at the 
2013 Geo-Congress? Were you caught 
on camera by our roving photographer? 
Enjoy the 2013 Geo-Congress experience 
at http://visualnatureimages.photoshelter.
com/gallery-collection/2013-GEO-Congress/
C00006x.YYamectY. If prompted, enter 
the password: GEO2013

You can order 
the complete 2013 
Geo-Congress pro-
ceedings on CD-
ROM. It contains 
229 peer-reviewed 

technical papers and case studies focus-
ing on the stability, performance, and 
rehabilitation of slopes, embankments, 
and dams. To order: www.asce.org/Book-
Search.aspx?id=2147487208 and enter 
41278 in the Stock No. box.

A Contested Election for a New G-I Governor
The G-I petition process for the one 
open governor position on the G-I 
Board was reopened on June 24 and 
will end on August 8, 2013. To be added 
to the contested election slate of nomi-
nees, contact jcanning@asce.org. for 
instructions.

Wanted: Ethics Articles for Geo-Strata 
Magazine

The Geo-Strata Editorial Board is on the 
lookout for ideas about geo-ethical top-
ics to include in upcoming issues of the 
magazine. If you have an idea or two, 
or would like the opportunity to write a 
brief article or case history regarding an 
ethical topic, send your ideas and/or ar-
ticle to Geo-Strata at geo-strata@asce.org.

Sites Selected for Cross Country Lecture 
The fi ve sites 
selected to host 
the 2013-2014 
Cross Country Lec-
turer, Thomas D. 
O'Rourke, PhD, 
Hon.D.GE, GE, 
are the Geo-Insti-
tute Chapters of 
Georgia, Hawaii, 
Oregon, and St. 

Louis, and the 
University of Washington. Dr. O’Rourke, 
the Thomas R. Briggs Professor of 
Engineering in the School of Civil and 

Thomas D. O’Rourke
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CORE BITS
Environmental Engineering at Cornell 
University, will provide each group with 
a choice of one or more lecture topics 
and the group will jointly decide the 
topic to be presented at its location. For 
information, 

Georgia Chapter
Luis Babler, PE, M.ASCE, Chair
(770) 426-7100

Hawaii Chapter
Tim (Xiaobin) Line, PE, M.ASCE, Chair 
(808) 397-6974

Oregon Geo-Institute Chapter
Troy Hull, PE, LG, M.ASCE
(503) 731-4850

St. Louis Geo-Institute Chapter
Shawnna Erter, PE
(314) 699-9660

University of Washington
Lorne Arnold
Graduate Student Organization
lorne87@uw.edu

Nominate a Colleague for a G-I Award
Do you know a 
colleague or employee 
worthy of recognition? 
Why not take the time 
to nominate them for 
one of the following 
Geo-Institute awards:

The Wallace Hayward Baker Award 
is given in recognition of innovation in 
the field of ground modification. Em-
phasis should be placed on the resource-
ful development of a new technology 
or the creative application of existing 
technology to achieve field performance 
not previously demonstrated.

The Arthur Casagrande Profes-
sional Development Award recognizes 
outstanding accomplishments of young 
practitioners, researchers and teachers 
as evidenced by completed works, re-
ports or papers in the field of geotech-
nical engineering.

The Martin S. Kapp Foundation 
Engineering Award recognizes the best 
example of innovative or outstanding 
design or construction of foundations, 

earthworks, retaining structures, or 
underground construction. 

Award descriptions and eligibil-
ity criteria can be viewed at www.asce.
org/leadership-and-management/awards. 
Nominations must be submitted to the 
ASCE Honors and Awards Program at 
awards@asce.org by August 15, 2013.

Distinguished ASCE Member 2014 
Election
The G-I was proud to announce the 
election of three of its members to the 
grade of Distinguished Member in the 
May/June 2013 Geo-Strata and now 
announces that nominations for the 
2014 elections will close on October 
1, 2013. For information about the 
selection process and a link to the 
nomination form and a worksheet to 
guide you through the nomination 
process, see www.asce.org/awards. For 
more information, contact Jane Moran 
Alspach, ASCE Honors and Awards, at 
1.800.548.2723 ext.6382 or  
jalspach@asce.org

G-I CO-SPONSORED 
CONFERENCES 

2013 Texas Section Fall Conference 
and Centennial Celebration
September 11-14, 2013
OMNI Dallas
Dallas, TX
http://texas.ci-asce.org/

For the first time, the Texas Section is 
partnering with ASCE’s Architectural 
Engineering Institute, Construction Insti-
tute, Coastal Ocean Port & River Institute, 
Environmental & Water Resources Insti-
tute, Geo-Institute, Structural Engineering 
Institute, and Transportation & Devel-
opment Institute at the same time. The 
Section is also partnering with the Texas 
Department of Transportation, US Army 
Corps of Engineers, Federal Highway Ad-
ministration, City of Dallas, Fort Worth 
Transportation Authority, North Texas 
Tollway Authority, Dallas Area Rapid 
Transit, and many other local and state 

agencies. These partnerships are laying 
the groundwork for a conference that 
will provide a truly diverse yet progressive 
technical and professional program that 
represents the best of the profession.

The 2013 program for the confer-
ence will include 10 concurrent techni-
cal tracks including a variety of sessions 
that will demonstrate processes and 
present projects that are redefining civil 
engineering in all disciplines. Attend-
ees can share ideas with their peers 
and learn how other companies have 
adapted to changes in today's global 
economy. The Conference presents a 
tremendous opportunity to earn PDHs 
and gain new knowledge. 

IACGE 2013
October 25-27, 2013
Chengdu, China
www.iacqe2013.org

The 2nd International Symposium on 
Advances in Foundation Engineering 
conference will focus on “Challenges 
and Recent Advances in Geotechnical 
and Seismic Research and Practice.” 

This international symposium will 
gather designers, consultants, contrac-
tors, regulators, researchers, and other 
stakeholders together in a single forum 
to address all aspects of foundation 
engineering, including present state 
of art/practice and challenging issues 
facing the foundation engineering 
profession. The basic goal is to share 
information on how to do the job most 
effectively with the lowest risk and im-
pact on the environment. This sympo-
sium will be held in conjunction with 
the Sixth Annual General Meeting of 
the Geotechnical Society of Singapore.

The American Society of Civil 
Engineers will publish the conference 
proceedings with 100 selected and 
peer-reviewed papers. The ASCE papers 
must be written in English and meet 
ASCE paper format. The ASCE papers 
will be indexed by Engineering Index. 
Other peer-reviewed non-ASCE papers 
will be published in the Journal of 
Southwest Jiaotong University.
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International Symposium on 
Advances in Foundation Engineering 
(ISAFE2013)
December 5-6, 2013
Furama RiverFront Hotel
Singapore

This international symposium will 
gather designers, consultants, contrac-
tors, regulators, researchers, and other 
stakeholders together in a single forum 
to address all aspects of foundation 
engineering, including present state 
of art/practice and challenging issues 
facing the foundation engineering 
profession. The basic goal is to share 
information on how to do the job most 
effectively with the lowest risk and 
impact on the environment. Contri-
butions on all aspects of foundation 
engineering that advance the state of 
art/practice case histories, particularly 
innovations in practice and technology, 
are most welcomed. This symposium is 
held in conjunction with the Sixth An-
nual General Meeting of the Geotechni-
cal Society of Singapore.

PROFESSIONAL 
DEVELOPMENT CORNER

ASCE/G-I Co-Sponsored Online 
Webinars
Geosynthetic Reinforced Mechanically 
Stabilized Earth Wall
September 24, 2013 
11:30 am-1:00 pm 

To Bayes or Not to Bayes? A Scenario-
Based Approach for Using (or Not) 
Bayesian Methods
September 26, 2013
11:30 am-1:00 pm 

Load and Resistance Factor Design 
(LRFD) for Geotechnical Engineering 
Features – Design for Extreme Event 
Loading 
September 30, 2013
11:30 am-1:00 pm

For more webinar information: 
www.asce.org/geo/Continuing Education/
Webinars/Webinars

ASCE/G-I Co-Sponsored Seminars
Design and Construction of 
Microtunneling Projects
September 25-27, 2013
Secaucus, NJ 

Soil and Rock Slope Stability
September 26-27, 2013 
Denver, CO

Deep Foundations: Design, 
Construction, and Quality Control
October 24-25, 2013
San Diego, CA

For more seminar/information: 
www.asce.org/geo/Continuing-Education/
Seminars/Seminars/

STUDENT NEWS 

Two New Graduate Student 
Organizations
The G-I welcomed its newest 18th and 
19th Graduate Student Organizations 
(GSOs) – North Carolina State 
University (NCSU) and the University of 
Wisconsin, Madison effective May 7, 2013.

NCSU’s mission statement is that 
its GSO “…is the platform through 
which geotechnical engineering 
students can build up their academic 
and professional experience. The GSO 
will help geotechnical engineering 
students by improving their awareness 
of geotechnical issues within society 
as they become geo-professionals.” 
The organization will engage gradu-
ate and undergraduate students in 
different activities organized by the 
Geo-Institute. Their objectives include: 
1) Working together with the Geo-Insti-
tute to increase the number of student 
members and participation of student 
members in different Geo-Institute 
events. 2) Increasing awareness among 
undergraduate students about geotech-
nical engineering and graduate school 
opportunities. 3) Organizing events in 
the department, such as seminars, field 
trips, and social events. 

For information, contact Brina 
Montoya at bmmorten@ncsu.edu.

The UW-Madison Graduate Student 
Organization (UWGSO) states that it 
will function “…to enrich the edu-
cational and personal experiences of 
students interested in the various facets 
of geotechnical engineering, including 
foundation design, retention structures, 
ground improvement, geoenviron-
mental, geological, and geophysical 
engineering. The organization is com-
mitted to growing both the awareness 
of geotechnical engineering as well as 
UW-Madison’s reputation as a leader in 
geotechnical engineering education.” 
The UWGSO will foster community 
among UW-Madison’s geotechnical 
engineers past and present. Their objec-
tives include: 1) Support the Geo-Insti-
tute to grow student membership and 
participation.

2) Increase awareness among civil 
engineering, geological engineering, 
and geology undergraduates of the 
geotechnical engineering field, through 
geotechnical engineering graduate 
school and professional opportunities. 
3) Foster interaction and collaboration 
among the UW-Madison geotechnical 
engineering community. 4) Facilitate 
the planning of semester events within 
the department. 5) Serve as a represen-
tative for the geotechnical engineering 
students in dialogue with the UW-Mad-
ison Civil and Environmental Engineer-
ing and Geological Engineering faculty.

For information, contact William J. 
Likos at likos@wisc.edu

2014 Geo-Challenge
Hope you’re having a great summer 

and following the G-I on Facebook and 
Twitter. 

It’s not too soon to start thinking 
about the G-I’s 2014 Geo-Challenges: 
the GeoWall, GeoPrediction, and 
GeoPoster challenges that will take 
place during the 2014 Geo-Congress in 
Atlanta, GA, February 23-26, 2014. For 
details,

https://sites.google.com/site/geochalleng
ecompetition/?invite=CLzXzrcE&pli=1 
or contact Jennifer Canning at 
jcanning@asce.org. 
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Student Internship Opportunities 
Looking for an internship opportu-

nity? Then explore the positions listed 
on the ASCE website at http://careers.
asce.org/jobs#/results/keywords=interns
hip&resultsPerPage=12/1,false to help 
further your career path. Come back 
often since new positions are added all 
the time. 

G-I CHAPTER NEWS 

Geoconfluence 2013
November 7, 2013
St. Charles Convention Center
St. Charles, MO

The St. Louis Chapter of the Geo-
Institute is joining with the University 
of Missouri-Columbia and the Missouri 
University of Science and Technology to 
host this year’s Cross U.S. Geo-Institute 
Lecturer, Dr. Tom O’Rourke, for its third 
annual GeoConfluence. The conference 
is the St Louis Region’s annual geotech-
nical engineering and geo-environmen-
tal conference and will include technical 
topics and case histories focused on 
the geotechnical engineering and geo-
environmental industry. For additional 
information or to register, visit the St. 
Louis Chapter web page at http://sections.
asce.org/stlouis/GEI/GEI.htm.

The second GeoVirginia “Lessons 
Learned in Geotechnical Engineer-
ing” Conference will be hosted at the 
Williamsburg Lodge in Williamsburg, 
VA on September 30 - October 2, 2013. 
The conference opens with a golf tour-
nament Monday morning, followed 
by an evening reception in the Exhibit 
Hall. The technical portion of the con-
ference begins Tuesday with a full day 
of presentations by invited leaders of 
the profession. Tuesday evening is open 
to enjoy historic Williamsburg imme-
diately adjacent to the Lodge. Presen-
tations continue on Wednesday until 
noon. For information: 
www.virginiageoinstitute.org.

Geo-Institute Welcomes New CA 
and VA Chapters
The Geo-Institute is proud to announce 
formation of its 34th and 35th Chapter – 
the SoCal Inland Empire Geo-Institute 
Chapter and the Chattanooga Geo-
Institute Chapter. The formation was 
authorized by the San Bernardino- Riv-
erside Counties Branch of ASCE on 
May 7, 2013. The new Chapters’ purpose 
is to advance the geo-professional com-
munity through a collaborative and a 
mutually-beneficial affiliation with the 
Geo-Institute. For SoCal information: 
http://asce-sbriv.org/Geotech_Committee/ 
or contact President of the Geotechni-
cal Committee William Kitch, PhD, 
PE, M.ASCE at wakitch@csupomona.edu. 
For Chattanooga information, contact 
President Mark Harrison, A.M.ASCE at 
mark@mail.hamiltontn.gov

Call for Posters for PA Conference
Deadline: September 20, 2013

The 27th Central Pennsylvania Geotech-
nical Conference has issued a “Call for 
Posters” open to students enrolled in a 
civil engineering program at a U.S college 
or university during the winter/spring 
2014 semester. The conference is sched-
uled for April 23-25, 2014 in Hershey, 
PA. The Conference Planning Committee 
asks interested authors to submit a 300-
500-word abstract for review and con-
sideration of acceptance. Poster abstracts 
must focus on geotechnical case histories 
and advances in geotechnical engineer-

ing. Successful authors will be notified by 
October 14, 2013 of their acceptance. Au-
thors of accepted abstracts will be sent a 
poster template to create a “draft” poster 
to be submitted by February 3, 2014 for 
review and approval. 

For conference information: 
www.central-pa-asce-geotech.org/index.php

Submit a poster abstract by 
following on-line instructions at: 
http://precis2.preciscentral.com/Link.
aspx?ID=BA7F3255EDAEE30B

ASCE Met Section/G-I Chapter Report
The ASCE Met Section/Geo-Institute 
Chapter held its annual 1-day seminar 
at Hotel Pennsylvania in New York 
City on May 16, 2013. The seminar 
topic was “Foundation Challenges in 
Urban Environments.” The Section 
Chair, Michael Chow, PE, M.ASCE, 
discussed the year’s accomplishments 
and introduced the Keynote Speaker 
Dr. Wayne Clough, secretary of 
the Smithsonian Institute. Clough 
discussed engineering from a designer’s 
perspective to an owner’s perspective. 
The seminar papers are available at 
www.ascemetsection.org/content/
view/410/985/ 

This annual seminar is the largest 
gathering of geotechnical engineers and 
underground professionals in the tri-
state area and was attended more than 
150 professionals from the private and 
public sectors. The seminar’s success is 
due, in part, to the sponsorships and 
support of numerous engineering and 

Over 150 attendees gather at Met Section G-I Chapter seminar.
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construction companies. In addition to 
the technical presentations, attendees 
had the benefit of experiencing 
the latest product advancements 
from more than a dozen exhibitors. 
Volunteer students assisted the 
Organizing Committee throughout the 
conference and took commemorative 
pictures of the event. During the 
closing remarks, Seminar Chair Nidal 
AbiSaab, PE, invited feedback for 
enhancing the 2014 seminar. Send your 
feedback to: www.ascemetsection.org/
content/view/72/375/ 

How to Become a Geo-Institute Chapter
Looking for a more extensive way to get 
your section and/or branch message out 
to prospective and existing members? 
Then become a Geo-Institute Chapter. 
ASCE encourages this effort. There are 
no fees or chapter dues required by the 
G-I. There is just one short Memoran-
dum of Understanding (MOU) that is 
needed. You can increase your mem-
bership recruitment efforts and event 
marketing by converting your ASCE 
Geotechnical Group to a G-I Chapter or 
by forming a new G-I Chapter. Down-
load the MOU from the G-I Web site at 
http://content.geoinstitute.org/groups/index.
html. Discover the benefits of affiliation.

ISSMGE NEWS

ICSMGE: 
“Challenges & 
Innovations in 
Geotechnics”
September 2-6, 
2013
Paris Int’l Con-
ference Centre
Paris, France
www.issmge2013.org

ISSMGE President Briaud says “The 
18th International Conference on Soil 
Mechanics and Geotechnical Engineer-
ing (ICSMGE) conference will be a 

wonderful occasion to get together, to 
exchange opinions about the past, the 
present, and the future of geotechnical 
engineering. This is an opportunity you 
cannot miss as a geotechnical engineer.” 
A total of 772 papers have been received 
and accepted and about 300 will be pre-
sented orally and 120 through posters.

The Conference begins at 9 a.m. on 
Monday with a welcome address from 
the French Minister of Ecology, Sus-
tainable Development, Transport and 
Housing. Plenary sessions including 
the Terzaghi Oration, seven honored 
lectures, three special conferences, and 
a forum devoted to "Challenges and In-
novation in Geotechnical Engineering” 
are planned for Monday and Tuesday.

Wednesday and Thursday are de-
voted to parallel sessions including the 
discussion sessions and the workshops 
organized in relation with the ISSMGE 
Technical Committees. 

A Technical Exhibition will provide 
a unique opportunity for companies to 
present their activities. 

Other events include a cultural 
event on Monday at 6 p.m. followed by 
a Welcome Reception. 

The award ceremony is planned 
during the lunch on September 3, 
2013. The Gala Dinner will be held on 
Tuesday evening at Pavillon Dauphine, 
a prestigious venue in Paris.

ALLIED ORGANIZATIONS NEWS

DFI-EFFC Hosts International Piling 
& Deep Foundations Conference

The Deep Foundations Institute 
(DFI) and the European Federation 
of Foundation Contractors is hosting 
an International Conference on Deep 
Foundations & Piling, May 21-23 in 
Stockholm, Sweden at Stockholmsmås-
san. This conference will be the fifth 
conference organized jointly by the two 
organizations.

The conference, “Global Perspec-
tive on Sustainable Execution of Deep 
Foundation Works,” will include 
technical presentations about execution 

codes and several foundation technolo-
gies. It includes an exhibition hall with 
approximately 50 industry organiza-
tions; the DFI John Mitchell Lecture, 
named for one of the earliest organizers 
of the DFI International Conferences 
and a pioneering supporter of DFI's 
role as a leader in the global industry; 
and a Swedish Heritage Lecture.

For information: www.dfi-effc2014.org.

AEG 56th Annual Meeting
The Westin Hotel
September 8-15, 2013
Seattle, WA

Symposia topics include tunnel 
projects, modern engineering geology, 
Pacific Northwest volcanic and seismic 
hazards, fisheries improvement proj-
ects, geological engineering of transpor-
tation projects, and more. 

Technical sessions include engineer-
ing geology of dams, groundwater and 
Karst, landslides, rock mechanics, flood-
ing and coastal hazards, geophysics, sub-
sidence, environmental site characteriza-
tion and remediation, and more.

For information: www.aegweb.org

14th Annual DICEP Conference
October 23, 2013
Houston, TX
www.piledrivers.org

The PDCA 14th Annual Design and 
Installation of Cost-Efficient Piles 
(DICEP) conference is designed for 
geotechnical, structural, and civil 
engineers; contractors; and other firms 
or individuals who support, conduct 
business, or are associated with the 
deep foundations, earth retention, and/
or the driven pile industry. Licensed 
PEs needing Professional Development 
Hours (PDHs) can obtain 6 PDHs from 
this conference.

The DICEP conference will pres-
ent modern approaches to maximize 
efficiency, effectiveness, and economy 
(E3) of driven piles through a series of 
presentations including energy efficient 
piles, efficient pile design utilizing 
setup, rebound, pile constructability, 

Jean-Louis Briaud
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pile driving noise reduction, software, 
case histories, and more. For informa-
tion: contact PDCA at 888.311.7322; or 
e-mail PDCA Executive Assistant Jessica 
Fasanella at jessica@piledrivers.org.

Wolf Creek Dam Project Wins DFI 
Outstanding Project Award
The Wolf Creek Dam Foundation 
Remediation Project, on the Cumber-
land River in south central Kentucky, is 
the winner of DFI’s 2013 Outstanding 
Project Award (OPA).

The award will be presented to rep-
resentatives of the U.S. Army Corps of 
Engineers (USACE) and the Treviicos-
Soletanche Joint Venture (TSJV) at the 
DFI’s 38th Annual Conference, Septem-
ber 25-28, in Phoenix, AZ. The project 
was nominated by the two organiza-
tions, making it a double winner.

The dam and its adjacent reservoir 
reside upon a heavily Karst bedrock 
foundation. The USACE placed the 
dam under a 'high risk' for failure des-
ignation and launched a $584 million 
major rehabilitation program. The dam 
was plagued by leaks and repaired many 

times before the successful engineer-
ing solution was completed. The main 
contract was awarded in 2008 to TSJV 
for the construction of a 980,000 sf 
concrete barrier. The concrete barrier 
wall was built using eight different 
techniques including high mobility 
grouting, low mobility grouting, clam-
shell excavation, hydromill excavation, 
directional drilled pilot holes, auger 
drilling, reverse circulation drilling, and 
verification coring drilling.

INDUSTRY NEWS

Bertha is Star of Seattle Highway’s 
Tunnel Project
Seattle’s $2 billion Highway 99 tunnel 
project is underway using the giant 
tunnel-boring machine, known as 
Bertha. It is the world's largest-diameter 
tunnel-boring machine.

Crews began assembling the 326 
ft-long tunneling machine at the south 
end of the pit shortly after it arrived 
in April from Osaka, Japan. Once the 
57.5-ft-diameter drilling machine was 
completed, tunnel boring was sched-

uled to begin as this issue went to press. 
A 10-ft-long interactive model of Bertha 
is displayed at Milepost 31, the project’s 
information center in Pioneer Square.

1,450 pre-cast concrete rings will be 
fabricated for lining the tunnel in Fred-
erickson, near Tacoma. The rings will be 
installed by the boring machine just behind 
the cutting head, forming a tunnel structure 
as the machine makes it way under Seattle.

New Bay Bridge. Safer Than the Old?
If the 1989 Loma Prieta earthquake 
with a magnitude of 7.1 were to happen 
again, the new eastern span of the Bay 

Bridge in California 
would be substan-
tially safer than the 
1936 cantilevered 
truss span motorists 
currently use, accord-
ing to new analysis 
recently presented to 
Bay Area legislators. 
It was stated that 80 
years ago, engineers 
didn't understand or 
fully respect vibra-
tions generated by 
an earthquake, but 
the design of the new 
bridge incorporates a 
greater understanding 
of vibration theory.

Engineers 
designed the 1936 
bridge to withstand 
maximum ground 
accelerations of 10 
percent of 1 G, a 

Crews are shown assembling the drilling ma-
chine known as "Bertha" in the tunnel pit. For 
scale, note the tiny person on the left edge of 
the tunnel ring. (courtesy of WA DOT.)

Wolf Creek Dam Foundation Remediation Project
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measurement of the force of gravity on a 
moving object, within a 5-second period. 
Compare that with the new bridge, which 
has been designed to survive equivalent Gs 
of up to 180 percent.

The three agencies overseeing con-
struction of the $6.4 billion Bay Bridge 
presented the new seismic comparison 
data to the Bay Area Caucus. Along 
with Senate Transportation Committee 
Chairman Mark DeSaulnier, the Bay 
Area lawmakers requested the briefing 
in the wake of mounting public con-
cerns about the span's seismic safety.

Much of the worry stems from the 
failure of 32 high-strength steel bolts 
embedded in seismic stabilizers that 
snapped in early March, forcing Caltrans 
and the contractor, American Bridge/
Fluor Joint Venture, to scramble to repair 
the damage and reassure the public that 
the other steel components are sound. 

The bridge opening could be post-
poned if Caltrans, the Bay Area Toll Au-
thority, and the California Transportation 
Commission cannot complete the bolt 
retrofit, or if ongoing tests reveal problems 
with other steel fasteners on the span.

National Cooperative Highway 
Research Program
The National Cooperative Highway 
Research Program (NCHRP) conducts 
research in problem areas that affect 
highway planning, design, construction, 
operation, and maintenance nationwide.

Each year, the American Association 
of State Highway and Transportation 

Officials (AASHTO) re-
fers a research program 
to the Transportation 
Research Board consist-
ing of high-priority 
problems for which 
solutions are urgently 
required by the states. 
The AASHTO program 
for FY 2014 is expected 
to include 15 continua-
tions, 50 new projects, 
and 2 projects con-
tingent on additional 
funds becoming
available.

The NCHRP announced its FY 2014 
NCHRP Project for Potential Contrac-
tors program at www.trb.org/Main/
Blurbs/168954.aspx. To be notified of 
new NCHRP requests for proposals, 
send an email to listserv@lsw.nas.edu 
with SUBSCRIBE NCHRP_ANNOUNCE 
in the body of the email. To stop the 
emails, substitute UNSUBSCRIBE for 
SUBSCRIBE. For information: www.trb.
org/NCHRP/NCHRP.aspx 

Economic Impact of Hydraulic 
Fracturing for Gas & Oil

The Manhattan Institute for Policy 
Research recently published a paper 
authored by Diana Furtchgott-Roth 
and Andrew Gray. The paper’s executive 
summary report states:

“In 2013, New York’s state govern-
ment will decide whether to permit 
extraction of natural gas by hydraulic 
fracturing or, instead, turn its cur-
rent moratorium into a permanent 
ban on this technology. In weighing 
their choice, New York officials have 
an abundance of useful data from 
neighboring Pennsylvania. There, 
nearly 5,000 wells have been [hydrauli-
cally] fractured since 2002. If New York 
lifts its moratorium, companies will 
be drilling the same type of wells to 
exploit the same subterranean source 
of gas—the Marcellus Shale. Pennsylva-

nia’s experience is a good guide to what 
would happen in New York.

In this paper, we analyze the effect 
of [hydraulic] fracturing—at modest, 
moderate, and high levels—on jobs 
and income growth in Pennsylvania 
counties. We then use these data to 
project the benefits that New York 
counties stand to gain if the state again 
permits [hydraulic] fracturing.

We find that:
• Pennsylvania counties with 

[hydraulically] fractured gas wells have 
performed better across economic indi-
cators than those that have no wells.

• The more wells a county contains, 
the better it performed.

• Between 2007 and 2011, per 
capita income rose by 19 percent in 
Pennsylvania counties with more than 
200 wells, by 14 percent in counties 
with between 20 and 200 wells, and by 
12 percent in counties with fewer than 
20 wells.

• In counties without any [hydrau-
lically] fractured wells, income went up 
by only 8 percent.

• Counties with the lowest per 
capita incomes experienced the most 
rapid growth.

• Counties with more than 200 
wells added jobs at a 7 percent annual 
rate over the same time period.

• Where there was no drilling, or 
only a few wells, the number of county 
jobs shrank by 3 percent.

• Using the Pennsylvania data to 
project [hydraulic] fracking’s effect on 
New York counties, we find that the 
income of residents in the 28 New York 
counties above the Marcellus Shale has 
the potential to expand by 15 percent 
or more over the next four years—if the 
state’s moratorium is lifted.

• Our data also suggest that had 
New York allowed its counties to fully 
exploit the Marcellus Shale, those coun-
ties would have seen income-growth 
rates of up to 15 percent for a given 
four-year period, or as much as 6 per-
cent more than they are experiencing.”

The entire paper can be viewed at 
www.manhattan-institute.org/pdf/gpr_1.pdf

New eastern span of California’s Bay Bridge. (Credit: Karl Mondon/Bay 
Area News Group)
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