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Letters
geo-strata@asce.org

PANAMA CANAL ISSUE

T his is a short note to 
congratulate the Editorial Board 

for the excellent Panama Canal 
issue. They’re all great, but this one 
was special.

A.Crumley, P.E., F.ASCE
San Juan, Puerto Rico

As a third-generation “Zonian,” 
it was with keen interest and 

enthusiasm that I read this issue. 
The Geo-Strata editors and authors 
of the four outstanding articles are 
to be commended for an excellent 
publication of a timely subject. It 
is only fitting that in“Construction 
of the Panama Canal,” ASCE Past-
President Marcuson would introduce 
two other ASCE presidents who 
were instrumental in the canal 
construction: John F. Wallace 
(President, 1900) and John F. Stevens 
(President, 1927). In addition, lest 
they be forgotten, I add: General 
W.L Sibert, in charge of Gatun Dam 
and Gatun locks construction, and 
Lt. Col David Dubose Gaillard, who 
was in charge of the Culebra Cut 
construction. 

Reading these articles concerning the 
Panama Canal Expansion left me feeling 

that my grandfathers’ and  parents’ 
legacy is in the hands and minds of very 
responsible engineers. Bravo!

F. Townsend, Ph.D., P.E., F.ASCE
Gainesville, FL

GEO-CURMUDGEON

John Bachner ought to be 
applauded for his insightful 

article about the engineers’ 
unfortunate state of affairs. Finding 
a common “cementing” mechanism 
among engineering societies and 
associations is a paramount goal that 
must be earnestly pursued if we are 
to prosper as engineers and leave our 
due mark on society. Engineering 
is also perhaps the only profession 
that allows its members to practice 
without a license. If all engineers 
were required to be licensed upon 
graduation, our numbers would 
grow exponentially. 

B. Qubain, Ph.D., P.E.
King of Prussia, PA 

I read the GeoCurmudgeon 
column with interest, and a 

bit of cynicism. One of the first 
thoughts that came to mind was 
“physician heal thyself.” The gist of 
the column was the general lack of 
credit and recognition in the various 
geoprofessions. I immediately picked 
up a recent issue of Civil Engineering 
(CE) magazine and thumbed 
through the project credits found 
at the end of most articles. With 
few exceptions, the reader of CE 
knows who the contractor, architect, 
structural engineer, etc. were, but 
very rarely is the geotechnical 
engineer/geoprofessional listed. The 
few exceptions generally exist for 
those articles related primarily to 
geotechnical projects, or are written 
by a geoprofessional.

J. Pegues, P.E. 
Birmingham, AL

ERRATA JANUARY/FEBRUARY 2011 
ISSUE
In “Construction of the Panama 
Canal,” page 15, John F. Stevens 
resigned in January 1907, not 2007.  
Additionally, the earth pressure 
experiments and analysis mentioned 
on page 18, were performed by 
Rankine and Boussinesq (1883), not 
Darwin and Boussinesq.EXPLORING THE 

GEOTECHNICS OF 
THE PANAMA CANAL
ALSO:
Read About the Canal’s
History and Lore
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waste your time and money the way doing 
a simple google search will by returning 
thousands of results. As a funnel will weed 
out large unwanted items, I use my train-
ing and experience to take all the billions 
of data available through the Web and fil-
ter them down to what you really need.

Howard Kainer, an ASCE Member, found 
out the advantage of using the Cybrarian 
Service. As he stated in his testimonial to 
the research service, 

“when I need the latest technical 
information available, the ASCE 

Cybrarian has been very helpful 

and expeditious.”
ASCE Members get one-half hour FREE 
research time with each search request.

To request a search, visit 
www.asce.org/cybrarian/
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WHEN YOU NEED IT
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Geo-Poem by Mary C. Nodine

Geoenvironmental Haikus
For a In my studies of soil at UT
I managed to get my degree
Without taking a class
In landfills – alas!
So haikus here are all you will see.

Chemicals travel.
How fast? Hard to say. Soil is
Unsaturated.

Let’s turn this landfill
Into a park! We just need

A cap, and some swings.
Geosynthetic
Clay liner: Also known as
Bentonite sandwich.

Don’t spill DNAPL.
It will infiltrate and seep
Down to groundwater.

Geomembrane keeps
Waste in, water out – unless
A backhoe rips it.

You spy a mountain
In Kansas; Be suspicious.
Could be made of trash.

Mary C. Nodine, P.E., A.M.ASCE, is a 
geotechnical poet and a project engineer with 
GEI Consultants, Inc. in Woburn, MA. She 
can be reached at mnodine@geiconsul 
tants.com.

AUTHOR

MAY/JUNE BRIDGE GEOTECHNICS 2011 UPCOMING ARTICLES

Constructability Considerations When 
Designing Drilled Shaft Foundations for 
Bridges 

Retrofitting the Foundations of a National Icon

Restoring the Winton Lake Bridge

Sheet Pile Supported Bridge Abutments for 
Accelerated Bridge Construction

Comparing Costs on Driven Pile Projects

The Role of Geotechnical Engineers in 
Bridge Projects
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ASCE provides a number of ways for civil engi-
neers to improve their technical skills includ-
ing conferences, publications, short courses, 
webinars, and the like. As one of the Specialty 

Institutes of ASCE, the Geo-Institute (G-I) cooperates with 
the other seven Institutes, through the Technical Region 
Board of Governors (TRBG), to work with ASCE to improve 
its services and add value for its members. In this spirit, at 
the last TRBG meeting in October, the G-I presented a reso-
lution about webinar fees and schedule restructuring which 
was adopted by the TRBG. 

Webinars are intended to provide a great way for civil 
engineers to cost-effectively receive quality professional 
development. However, the G-I recognizes that webinars 
could better serve the needs of significant portions of the 
ASCE community, including small firms and engineers who 
spend much of their working hours away from the office. 
We are concerned that many, if not most, ASCE webinars 
are scheduled approximately in the middle of the day. This 
schedule is reasonably acceptable for firms where staff 
works at a single office site, or situations where staff can 
gather at a single site, and/or staff are available at the time 
the webinar is offered. 

However, this schedule may not be amenable for situa-
tions where employees work outside their office, such as at 
field sites. The intent of our resolution was to accommodate 
working hours of firms that have individuals working away 
from their offices and/or to provide a mechanism for local 
ASCE technical groups to coordinate their meetings to meet 
the schedules of working engineers during off business 
hours. Since the scheduling issue impacts the instructor(s) 
and crosses time zones for individuals taking the webinars, 
the G-I anticipates more dialog will probably be needed 
about this issue.

The Geo-Institute also recognizes that the prevailing 
webinar fee structure provides medium or large firms 
with many employees a cost-effective means of providing 
continuing education to their staff; however, it was not 
viewed as cost-effective for small firms or individual en-
gineers. The G-I resolution also sought to accommodate 
small firms or groups by requesting that ASCE develop an 
alternate webinar fee structure such as a per-person fee 
and/or a fee structure based on the number of individu-
als attending the webinar. As a result of this effort, ASCE 
now offers a $100 discount for small groups of civil 
engineers to participate in the webinars. Even though the 

G-I believes more can be done, we are moving in the right 
direction.

The G-I is in the process of crafting another resolution 
regarding the Institute’s role in Continuing Education 
Courses (CEC) offered through ASCE. Because the goal of 
ASCE and its Institutes is to offer high-quality technical 
programs and services, the G-I believes it should be actively 
engaged in peer-reviewing CEC courses which contain 
a large amount of geotechnical engineering content. We 
will encourage the other Institutes to do the same. From 
a member value perspective, the two primary outcomes 
proposed with this process are:

•  The Institute(s) would review all past and   
 future CEC courses whose subject matter falls   
 within the field of practice of the respective   
 Institute(s). In some cases, a course could have   
 significant geotechnical and structural    
 engineering content and so both the G-I and   
 the Structural Engineering Institute (SEI) would  
 review it. 

•  The respective Institute(s) will review the   
 subject matter of the individual course for   
 content quality and conformance with current   
 State of the Practice.

The G-I Board of Governors continues to work hard for 
you to provide increased value for your membership. If you 
have comments or suggestions about how the G-I can 
improve our services or Continuing Education program, 
please let us know. We look forward to hearing from you. 

      Larry P. Jedele, P.E., D.GE, M.ASCE
      President, Geo-Institute of ASCE
      jedele@sme-usa.com

Thoughts from the President by Larry P. Jedele

Geo-Professional Development
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lthough it seems like only yesterday that I began 
my geo-engineering career, more than 30 years 
have passed. And in that time there have been 
amazing technical advancements that have 

improved the productivity of engineers and allow us to 
analyze, design, test, and monitor in ways and on problems 
I couldn’t even imagine back then. One of those problem 
areas is the theme of this issue, environmental geotechnics, 
and my exposure to it in school was limited to waste disposal 
in landfills. My, how things have changed! For example, 
think of the advancements made in areas such as long-term 
performance of waste containment systems, alternative 
barriers and barrier materials, the emergence of new waste 
forms, development of remedial technologies, the increasing 
significance of biological processes, and the role of modeling.

My practice has been mostly traditional geotechnical engi-
neering, so my contact with these topics and advancements 
has been limited to a few assignments in support of my envi-
ronmental colleagues. But in the spirit of full disclosure, I 
proudly now have another geoenvironmental resource to tap 
when I have questions or need help on these topics, my 

daughter and geoenvironmental engineer. So maybe between 
what I learn from her and read in publications such as this 
issue of Geo-Strata, I can improve my ability to discuss these 
topics with others. And hopefully you learn something new 
too.

What’s Inside?
Not being a geoenvironmental engineer, I’ve not 

appreciated the distinction between geoenvironmental 

engineering and environmental geotechnics, but there are 
indeed distinctions that geoprofessionals should recognize. 
In this issue’s commentary, “What Is Geoenvironmental 
Engineering?” Susan Burns describes the evolution of 
environmental topics within geoprofessions and argues 
that geoenvironmental engineering is not a subdiscipline 
of geotechnical engineering, but rather is a newly formed 
discipline within engineering.

Geosynthetic slope cover systems have a demonstrated 
capability to mitigate stability and environmental problems 
where steep slopes combine with frequent heavy rainfall 
to cause rainfall-induced landslides and debris flows. 
But the key to their successful implementation in surface 
applications, particularly applications involving steep slopes, 
involves proper support and protection. Kevin Foye and Te-
Yang Soong describe some of the important design issues 
and applications in their article, “Growing Options for 
Geomembrane Cover Systems.”

In many coastal regions, large volumes of dredged 
material are landfilled because there is consideration or a 

program available to permit beneficial 
reuse. In “Recycling on the Waterfront,” 
Dennis Grubb describes a program 
demonstrated in Baltimore which could 
be used in other coastal cities with heavy 
industry where dredged materials can be 
blended with industrial wastes in large scale 
for applications such as landfill daily cover, 
mine reclamation, highway embankments, 
levees, brownfields redevelopment, and 
backlands fill for port expansion projects.

Green roofs are used to help abate 
stormwater discharges in urban areas by 
ensuring infiltration or evapotranspiration, 
as it would naturally, rather than being 
transported without reduction to a 
stormwater or sewer system. But where 
do geo’s come into the picture? In “Green 

Roofs: A Solution for Urban Stormwater Management?” 
Trish Culligan describes green roof technology, quantifying 
hydraulic performance, some example case histories, and 
the role of geoenvironmental engineers in this emerging 
technology.

The industrial use of chlorinated solvents over the 
past half century has resulted in widespread subsurface 
contamination due to inadvertent leaks, spills, and flawed 
disposal practices. Because subsurface soils are 

From the Editorial Board by Jim Withiam

lthough it seems like only yesterday that I began 
my geo-engineering career, more than 30 years 
have passed. And in that time there have been 
amazing technical advancements that have A

MSE embankment, nearing completion at 
Cherry Island Landfill in Delaware
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For approximately three decades, geotechnical 
engineers have worked to address environmental 
issues in the geological environment. Initially 
driven by the need to design engineered barriers to 

contain waste in the long term and by the need for en-
hanced site assessment and remediation of hazardous waste 
sites, geotechnical engineers fit naturally into the larger 
grouping of environmental engineering professionals that 
emerged to address contamination issues in the subsurface 
environment.

The geotechnical engineer’s experience with constructed 
earthen works, such as earthen dams, embankments, 
and levees, provides the inherent expertise required for 
designing and constructing clay barriers (e.g., compacted 
clay liners) for waste containment applications, such as 
landfills and waste impoundments. The geotechnical 
engineer’s fundamental understanding of soil formation 
and behavior, and its impact on groundwater flow and 
seepage through natural and constructed earthen barriers, 
respectively, continues to represent a critical role in 
understanding the movement of contaminants through the 
soil environment. Additionally, as materials technology 
advanced, geotechnical engineers led the waste containment 
field with incorporation of geosynthetic materials into 
engineered barriers and in the subsequent development of 
a comprehensive waste containment system with redundant 
components to limit the migration of contaminants into 
and through the natural environment.

This important subdiscipline of geotechnical 
engineering became known by a wide variety of names, 
with “environmental geotechnics” as one of the most 
enduring; however, as the profession has matured, the 
term “geoenvironmental engineering” has also emerged 
to describe geotechnical engineers who work with 
environmental issues. Which leads to the question, “What 
is geoenvironmental engineering, and how does it differ 
from environmental geotechnics?”

Perhaps not surprisingly, the study of the interfaces 
between geotechnical, hydraulic, and environmental 
engineering can be approached from many different 
directions. For example, a geotechnical engineer engaged 
in the design of earthen waste containment barriers is 
typically educated with fundamental, mechanics-based 
theory, with an emphasis on soil mechanics, soil behavior, 
and the advective (hydraulically driven) transport 
of water. However, their education in hydrogeology, 
diffusive transport, sorption, or chemical and biological 
transformation is limited. Consequently, when the 

emphasis of engineering practice focuses on mechanical 
and advective transport, the practice can be accurately 
described within the subdiscipline known as environmental 
geotechnics. Most notably, someone working in 
environmental geotechnics is focused on one portion of an 
environmental issue (waste containment using mechanical 
and advective control) and has been educated and works 
in a field that falls primarily within the discipline of 
geotechnical engineering.

While the containment of waste is one of the critical 
functions of a geoenvironmental engineer, it is only 
one of many subparts of the discipline. In additional 
to containment, geoenvironmental engineers are also 
tasked with understanding more wide-ranging aspects 
of environmental problems such as contaminant 
transport and contaminant remediation using biological, 
chemical, and physical treatment methods. As such, 
geoenvironmental engineering is a field that encompasses 
many disciplines. It draws on engineers who have 
been educated not only in the traditional discipline of 
geotechnical, but also in environmental and hydraulic 
engineering, as well as several science disciplines such as 
geology, geochemistry, and geophysics.

The geoenvironmental engineer’s role is to focus on 
all aspects of environmental issues that are related to 
contaminant transport in the soil environment, a definition 
which naturally excludes areas such as air pollution and 
water and wastewater treatment. Ultimately, the field of 
geoenvironmental engineering relies on engineers who 
have studied traditional mechanics (soil mechanics, 
soil behavior, hydraulic flow), contaminant transport 
(multi-phase fluid flow, sorption, transformation), waste 
treatment (biological, physical, and chemical), and 
environmental sciences (aqueous chemistry, geophysics, 
and microbiology). When viewed in this context, the 
expanded definition requires a student of geoenvironmental 
engineering to extend the scope of formal education 

Commentary by Susan E. Burns 

What is Geoenviromental Engineering?
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eomembrane cover systems, 
a common feature in waste 
containment facilities, have been 
successfully applied to other 
geoenvironmental problems. The 
growing array of geosynthetic 
products and the techniques 
for their use enables more 

diverse applications of this technology. In most cases, 
water infiltration and erosion control measures are 
essential to address both stability and environmental 
concerns, especially on steep slopes (inclinations steeper 
than 3H:1V). When properly installed and protected, 
geomembranes offer a nearly impervious barrier to water. 
Protecting geomembranes on steep slopes presents a 
number of challenges, including holding the cover system 
in-place on the slope. Therefore, the key to the successful 
implementation of steep slope geomembrane cover 
systems involves using the available array of geosynthetic 
technologies to prevent sliding of the overall cover system 
and protect the geomembrane.

Exposed Geomembrane Covers
Geomembrane barrier systems, as traditionally 

implemented in North American waste containment 
practice, involve the installation of geomembranes beneath 
soil cover systems. The soil cover system serves several 
functions, including hydraulic barrier, erosion control, 
geomembrane armor, geomembrane ballast, and vegetation 
support. Exposed geomembrane covers (EGCs), such 
as the one shown in Figure 1, also offer benefits such as 
lower construction and maintenance costs compared to 
geomembrane barriers overlain by soil cover. The EGC 
shown in Figure 1 was installed to prevent the infiltration 
of stormwater to the hazardous waste contained below it. 
Exposed geomembrane covers such as this one are especially 
attractive for temporary or interim (e.g., less than 20 years) 
cover applications.

Exposed geomembranes are, however, susceptible to 
dislocation by a number of forces, chief among which is 
wind uplift. A series of soil windrows, sized to resist uplift 
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through friction and gravity, can address this problem. A 
geomembrane cap welded over the ballasting windrow 
prevents erosion of the soil. Figure 1 shows the resulting 
pattern of regularly-spaced geomembrane-capped windrows. 
This ballasting system is typically sufficient for shallow slopes 
(usually flatter than 3H:1V) to support the cover system 
through friction. For steeper slopes, a support system is usu-
ally required to keep the geomembrane in place.

Exposed Geomembrane Protection
Because it is exposed, the geomembrane component of 

an EGC is naturally susceptible to damage from a variety 
of sources such as harsh climate, falling or blown debris, 
burrowing animals, human vandalism, and motorized 
vehicles. Fortunately, the risk of damage to steep exposed 
geomembrane systems from motorized vehicles is limited 
by the inability of most vehicles to climb 
slopes much steeper than 3H:1V. Harsh 
climate can be a major concern for 
exposed slope covers, particularly for cover 
systems that need to outlast the standard 

performance warranty period (typically 30 years) of 
exposed geomembranes. 

Falling debris is a major concern for exposed 
geomembrane cover systems where rocks, trees, and other 
debris may fall onto the slope face. Falling debris can also 
be a concern for slope covers installed below roadways, 
industrial facilities, or other inhabited areas. Risk of 
damage from these sources can be mitigated through 
the installation of embankments or mechanical barriers 
upslope of the geomembrane to capture debris before 
it can fall onto the geomembrane. Risk of damage from 
vandalism can be reduced by restricting access through 
fences – a typical precaution in environmental installations.

Armored Geomembrane Covers
On steep slopes where it is impractical to 

control the incidence of debris or other types 
of damage to the cover system, engineers have 
the option to design an armor system to protect 
the geomembrane. The cover system shown in 
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geomembrane cover (EGC) in a 
waste containment application.
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RECYCLING 

n 2007, the Maryland Port Administration 
(MPA) initiated a three-phase demonstration 
project to recycle upwards of 383,000 cubic 
meters of dredged material (DM) from the 
Cox Creek Dredged Material Containment 
Facility (DMCF) by 2023. This is a significant 

undertaking because MPA has never recycled DM from the 
Baltimore Harbor before and currently there is no beneficial 
use permit program in Maryland to allow such recycling. 
So, while the MPA researches possible large-scale DM 
beneficial use, none of the dredged material can leave Cox 
Creek until a series of individual permits or a beneficial use 
framework allowing multiple reuse options is agreed upon 
with the Maryland Department of the Environment.

What Can Be Done?
Various approaches to DM stabilization 

have been used. For example, the Port of New York and 
New Jersey uses cement and pozzolans to dewater and 
geotechnically stabilize DM for potential construction 
applications and for environmental treatment purposes, 
which is very expensive. In Philadelphia, large volumes 
of non-contaminated to mildly contaminated DM from 
a confined disposal facility was sent directly for mine 
reclamation. Significant geotechnical enhancement of this 
same DM was also demonstrated in the lab and the field via 
blending with curbside-collected crushed glass (CG).

Though very cost effective, CG could not be produced 
in sufficient quantities, compared to the DM, which 
prevented large-scale blending operations, nor did it impart 

any environmental polishing or treatment 
to the DM. For the Cox Creek project, the 
MPA employed a hybrid approach including 
research, development, and field testing 
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For the Cox Creek project, the MPA employed a hybrid approach 
including research, development, and field testing of an innovative 
recycling application that could be very synergistic for Baltimore 

and other coastal cities with heavy industry.
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of an innovative recycling application that could be very 
synergistic for Baltimore and other coastal cities with heavy 
industry.

Baltimore has a unique advantage in that the Sparrows 
Point Steel Mill complex is located directly across the main 
navigation channel from the Cox Creek DMCF (Figure 1). 
Specifically, steel slag fines (SSF) are produced from the 
bulk steel slag crushing and screening operations associated 
with the bulk iron recovery operations and the manufacture 
of construction-grade aggregates at the steel mill. The SSF 
media contains up to 10 percent residual lime and is a       
9.5-mm minus material, or AASHTO No. 9 aggregate, with 
a small fraction passing the No. 200 sieve. The key is that 
the SSF media is also produced in volumes consistent with 
DM management needs.

Accordingly, the project team proposed blending 
the SSF media with DM, which consists of organic silt 
(classified by USCS as OH soil). This approach provides 
geotechnical enhancements to the DM in the form of 
increased strength, drainage, and volumetric stability, and 
simultaneously results in environmental treatment of 
metals on the EPA’s priority pollutant list that are contained 
in the DM. Treatment of the metal contaminants, primarily 
arsenic, is facilitated by the residual lime content of the 
SSF media. While individual states regulate various metals 
concentrations differently, almost all states tightly control 
arsenic due to its toxicity.

DM Arsenic Concentrations
To assess the viability of blending DM with SSF, a test 

program was undertaken. Phase I of the Dredged Material-
Steel Slag Fines (DM-SSF) blend project had three main 
goals:

•	 to determine the environmental quality  
 of both media,

•	 to determine the ability of the SSF media  
 to immobilize arsenic (As) in the DM, and

•	 to quantify any potential swell behavior of  
 the DM-SSF blends.

Historic data provided by MPA indicated that arsenic 
concentrations in the harbor channels have averaged 
approximately 25 mg/kg with a maximum concentration 
of 75 mg/kg. When hydraulically placed in the Cox Creek 
DMCF, natural mixing and sedimentation effects lower the 
average and maximum arsenic concentrations to 22 and 56 
mg/kg, respectively.

Arsenic concentrations for the project DM had an 
average of 20.6 mg/kg, and a range of 17-32 mg/kg. 

The total concentrations of other metals on the priority 
pollutant list in the Baltimore Harbor DM were consistent 
with DM from other major ports in the northeastern U.S. 
Interestingly, the SSF media contained less than 1.4 mg/
kg arsenic, which is below the Maryland background 
concentrations of 4-11 mg/kg. The SSF media was also 
consistent with the trace heavy metals concentrations 
of East Coast soils in both average concentration and 
range, except for elevated levels of iron, manganese, and 
vanadium, all of which are non-leachable metals under 
both Toxicity Characteristic Leaching Procedure (TCLP) and 
Synthetic Precipitation Leaching Procedure (SPLP) tests.

Managing Materials Variability
The second part of Phase I dealt with the need to 

manage the variability of DM and its attendant arsenic 
concentrations, and to establish an upper threshold on 
the acceptable total As concentration from an operational 
perspective. A batch of DM was therefore individually 
spiked with the equivalent of an additional 100 mg/kg 
As(III) and As(V) using highly soluble arsenic salts in 
parallel experiments to determine the ability of the SSF 
media to immobilize each potential source of arsenic 
originating in the DM.

The arsenic-spiked DM was allowed to mellow 
(equilibriate) for 30 days prior to blending with the SSF 
media, followed by an additional 30 days of mellowing 
prior to environmental analytical testing. With total 
concentrations now on the order of 125-144 mg/kg in 
the DM, TCLP and SPLP extractions were subsequently 
performed on compacted samples of the 100 percent DM, 
100 percent SSF, and 80/20, 50/50, and 20/80 DM-SSF 
blends, where the dry content of DM is reported first.

The TCLP-arsenic concentrations for all media and 
both arsenic sources were below the detection limit (<0.25 
mg/L), and only the 80/20 DM-SSF blend had measurable 
SPLP-arsenic concentrations of 0.112 and 0.054 mg/L for 
As(III) and As(V), respectively, versus the detection limit 
of 0.05 mg/L. For comparison, the EPA TCLP and federal 
drinking water criteria for arsenic are respectively 5.0 mg/L 
and 0.01 mg/L. In separate arsenic-spiking experiments, 
the SSF media itself was able to immobilize approximately 
8,250 mg/kg As(III) and 9,000 mg/kg As(V) before 
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The project team proposed blending the SSF 
media with DM, which consists of organic 

silt. This approach provides increased 
strength, drainage, and volumetric stability, 

and simultaneously results in environmental 
treatment of metals on the EPA’s priority 

pollutant list that are contained in the DM.
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exceeding the TCLP-arsenic criteria. Under SPLP conditions, 
very likely due to pH considerations, the arsenic federal 
drinking water criteria was satisfied up to As(III) and As(V) 
total concentrations on the order of approximately 1,000 
mg/kg. The SSF media has since proven to immobilize 
elevated levels (1,000 to 100,000 mg/kg) of numerous 
heavy metals and still pass TCLP and other relevant water-
quality criteria.

Geotechnical Viability Assessment
The third part of Phase I included a preliminary 

assessment of the geotechnical viability of the DM-SSF 
blends based on six-month-long swell tests conducted 
under inundated and ambient (~25°C) conditions in CBR 

test molds under seating pressure of 14.4 kPa. The extended 
swell test results indicated that if expansion occurred 
(ranging from 0 percent swell in the 100 percent SSF to 
3 percent swell in the 100 percent DM), it was exhausted 
within the first 48 hours of testing. This suggested that 
any swell occurring in the DM-SSF blends could be easily 
accommodated during embankment/fill construction 
timelines.

Geotechnical Analysis
Phase II of the DM-SSF blending project featured a 

detailed geotechnical analysis of the source materials and 
blends, expanded to include 40/60 and 60/40 DM-SSF 
blends. Some test highlights include:
•	 The SSF media has a specific gravity of 

approximately 3.45, compared to the 2.58 
typical for the DM (organic silts).

•	 The respective loss on ignition values for the 
DM and SSF media were 11.8 (950° C) and 
4.4 (450° C), respectively, which reflect their 
carbonate and organic matter contents.

•	 For samples compacted to 95 percent of the 
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To manage the variability of DM and its 
attendant arsenic concentrations, and 
to establish an upper threshold on the 
acceptable total arsenic concentration,  

batch of DM was individually spiked with the 
equivalent of an additional 100 mg/kg As(III) 

and As(V) in parallel experiments.
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Modified Proctor maximum dry density, the 
effective friction angle of 27° for the DM was 
increased to 45° with 50 percent blending with 
SSF media, basically matching the effective 
friction angle of the SSF media itself.

•	 DM-SSF blends containing less than 20 
percent SSF had hydraulic conductivities less 
than 10-6 cm/s.

•	 Unconfined compressive strength samples 
of the DM-SSF blends aged for 360 days 
indicated that blends containing 60 percent 
and 80 percent SSF exhibited a two-to-three-
fold strength increase versus their respective 
0-day strengths. 

•	 Extractions performed on the unconfined 
compressive strength sample break materials 
through 360 days continuously produced 
non-detectable SPLP-arsenic concentrations 
(<0.056 mg/L) for all DM-SSF blends where 
the initial arsenic concentrations in the 100 
percent DM control were approximately     
44.9 mg/kg.
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Figure 2.  Pugmilling the 50/50 DM-SSF blend for trial 
embankment construction purposes.
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Field Testing the DM-SSF Blends
Phase III of the DM-SSF blending project was completed 

in September 2010. The blending of the DM and SSF 
media was successfully demonstrated in the field using 

conventional construction 
and pugmilling equipment at 
rates of greater than 181 metric 
tons/hr (Figure 2). The quality 
assurance data on the DM-SSF 
blending operation indicated 
that the DM-SSF blends could be 
reliably produced with a blending 
tolerance of ± 5 percent on the 
DM target content, and not a 
single 272- to 454-metric ton 
stockpile failed this criterion.

Five trial, single lane highway 
embankments were constructed 
using the 100 percent DM, 100 
percent SSF and the 80/20, 
50/50 and 20/80 DM-SSF 
blends employing conventional 
construction equipment. The 

compaction values for all media, with respect to Modified 
Proctor maximum dry density, ranged from 85 percent 
to 95 percent. The highway embankment compaction 
criterion in Maryland is 92 percent of the Modified Proctor 
maximum dry density.
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Figure 3.  CPT rig pushing 100% SSF embankment (CPT tip resistance peaked at 
72 MPa. mid-height).
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The Cone Penetration Test (CPT) tip resistance of the 
100 percent DM, 50/50 DM-SSF blend, and 100 percent 
SSF embankments were approximately 1.20 (avg.), 7.2 
(avg.) and 72 (peak) MPa, respectively (Figure 3). For 
comparison, the 50/50 CG-DM blend only had a CPT tip 
resistance of 1.4 MPa, so the switch from crushed glass 
to steel slag fines yielded a five-fold increase in strength 
for comparable DM source materials and compaction 
targets. The environmental and geotechnical aging 
of the embankments will be measured 360 days after 
construction (September 2011).

Thinking Outside the Box 
The Innovative Reuse of Dredged Material program 

that MPA has embarked upon, which in some cases 
partners the MPA with its neighbors on the waterfront, 
is an excellent example of public-private cooperation to 
solve an important societal challenge. All geotechnical 

and environmental project data collected thus far 
have shown excellent promise in terms of the DM-
SSF blends being viable for large-scale use in a variety 
of potential fill applications, including landfill daily 
cover, mine reclamation, highway embankments, levees, 
brownfields redevelopment, and backlands fill for port 
expansion projects. Hopefully, the project data sets 
will enable MPA to develop a rational and reasonable 
permit structure for regionally using the DM, SSF, 
and DM-SSF blends on a large scale for commercial/

industrial sites.

Dennis G. Grubb, Ph.D., P.E., M.ASCE, completed this 
project as a senior associate at Schnabel Engineering Consultants 
located in West Chester, PA, where he was the corporate lead 
for Sustainable Geotechnics. Dr Grubb is currently the director 
of environmental technology at CETCO and may be reached at 
dennis.grubb@cetco.com.
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The extended swell test results indicated that if expansion occurred, 

it was exhausted within the first 48 hours of testing.
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Using the ZVI-Clay Technology 
for Source Zone Remediation
By Charles D. Shackelford, Ph.D., P.E., M.ASCE, and Thomas C. Sale, Ph.D., P.G.

he industrial use of 
chlorinated solvents, such as 
tetrachloroethylene, also known 
as perchloroethylene (PCE), 
and trichloroethylene (TCE), 
has been widespread over the 
past half century. Unfortunately, 
inadvertent leaks, spills, and flawed 
disposal practices have resulted in 

widespread subsurface contamination with these solvents. 
Remediation technologies, such as pump-and-treat, have 
had limited success in cost-effectively restoring aquifers 
to typical cleanup levels.  This is due, in general, to the 
heterogeneous nature of subsurface soils and, in particular, 
to the solvents being present as nonaqueous phase liquids 
(NAPLs) and/or as sorbed and dissolved phases in low 
permeability zones (e.g., clay lenses).

ZVI-Clay Technology
Recent evidence indicates that the use of deep soil 

mixing to deliver a mixture of granular zero-valent iron 
(ZVI) suspended within a clay (typically bentonite) 
slurry represents a promising, efficient, and cost-effective 
technology for treatment of chlorinated solvent source 
zones. This approach to source zone remediation, 
commonly referred to as the ZVI-Clay technology, is 
illustrated schematically in Figure 1.

The underlying principle of the ZVI-Clay technology 
is to use standard geotechnical equipment for deep soil 
mixing to homogenize soils and contaminants and 
introduce a uniform mixture of ZVI particles (typically, 
0.15 mm to 0.35 mm in diameter) and clay. The particulate 
iron is a reactive media that treats chlorinated solvents by a 
chemical reaction known as reductive dechlorination.

The clay serves several purposes in addition to providing 
a medium (i.e., slurry) within which the 
granular ZVI can be suspended for injection 
into and mixing with the subsurface. First, 
injecting and mixing the clay within the soils 
encountered in the subsurface reduces the 

permeability of the mixed zone relative to the surrounding 
soils. As a result, any groundwater flow is diverted around, 
rather than through, the mixed zone, thereby limiting 
contaminant mass flux from the mixed zone. Second, 
the resulting lower permeability within the mixed zone 
increases the residence time available for the ZVI to react 
with the contaminants. Third, injection of the ZVI-clay 
slurry reduces the mechanical energy required to mix 

the soils. The amounts of ZVI and clay in 
suspension are dictated primarily by the 
amount of ZVI needed within the mixed zone 
for treatment and the amount of clay needed 
to provide the proper slurry properties.

T
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Figure 1.  Schematic illustrations of application of the 
ZVI-Clay remediation technology for treatment of source 
zones contaminated with chlorinated solvents.
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the increased cost associated with this approach. These 
problems include the potential effect of negative skin 
friction resulting from consolidation of the surrounding 
mixed zone and the potential for degradation/corrosion of 
foundation materials due to exposure to contaminated pore 
water in the mixed zone.

In cases where deep foundations are not considered 
viable, enhancing the rate of consolidation by surcharging 
the mixed zone with clean fill is possible. This approach 
has been used at two field sites. However, the addition 
of surcharge loading increases not only increases the 
rate of drainage from the mixed zone but also the rate of 
contaminant mass flux emanating from the mixed zone, 
because the pore water in the mixed zone is contaminated. 
The existence of contamination in the pore water also may 
necessitate the need to collect the drainage for removal and 
treatment.

In cases where a surcharge is not sufficient to accelerate 
consolidation to an acceptable rate, installation of wick 
drains may be considered either with or without surcharge 
loading. The installation of wick drains accelerates the 
rate of consolidation by providing for radial drainage 
in addition to vertical drainage. However, in addition to 
the problems associated with contaminated drainage, 
installation of the wick drains over large areas of relatively 
weak soils (e.g., Figure 2) may be problematic. Also, 

consideration must be given to the potential degradation of 
the wick material due to exposure to the contaminated pore 
water and, in cases where pure-phase DNAPLs are present, 
the likely problem of trying to inducing flow of an aqueous 
immiscible liquid through the wick drains.

Consolidation of ZVI-Clay Mixtures
To better understand the consolidation behavior of 

mixtures of sand, ZVI, and bentonite, a series of four large-
scale column tests was undertaken. The columns were 
constructed of PVC pipe with an inner diameter of 0.686 m 
and heights up to 1.94 m. Specimens of sand mixed with 
bentonite and clean tap water at water contents typical of 
those expected in the field were prepared in large cement 
mixers and poured into the columns (Figure 4a). Vertical 
drainage was provided through both the top and bottom 
of the columns, settlement was monitored via a settlement 
plate on the top of the specimen, and pore-water pressures 
were monitored via a nest of standpoints located along the 
sides of the column.

Four columns were prepared to study several variables, 
including self-weight consolidation, the effect of surcharge 
loading, the effect of a wick drain, and the effect of the 
addition of ZVI to the mixture (Figure 4b). A comparison 
of the results based on self-weight consolidation with a 
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Figure 4.  Large-scale consolidation studies of mixtures 
of sand, ZVI, and bentonite: (a) pouring of mixtures in 
columns; (b) four columns undergoing consolidation; and 
(c) comparison of results with and without a wick drain.

Figure 3.  Schematic illustrations of the use of (a) 
shallow cement stabilization and (b) deep foundations 
for post-treatment redevelopment of sites remediated 
with the ZVI-Clay technology.
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single wick drain installed vertically through the center of 
one column versus those based on only vertical drainage 
is shown in Figure 4c. As expected, the results indicate 
that the addition of the wick drain increased the rate of 
consolidation by a factor of about four. These results are 
limited by several factors relative to the field application, 
including the method of specimen preparation, the lack of 
contaminated pore water, and the scale of the tests.

In cases where deep foundations are not 
considered viable, enhancing the rate of 

consolidation by surcharging the mixed zone 
with clean fill is possible.

Future Advancements
The ZVI-Clay technology has proven to be an effective 

and efficient approach for remediating subsurface source 
zones contaminated with chlorinated solvents in terms 
of both time and cost. Unlike many other remediation 
technologies that are focused on treating contaminant 
plumes emanating from contaminated source zones, the 
ZVI-Clay technology is focused on removing the actual 
source of contamination such that spread of contamination 
is minimized or eliminated. In addition, the mixing 
employed by the ZVI-Clay technology effectively destroys 
the subsurface heterogeneities that plague the effectiveness 
of most other in situ remediation technologies.

Efforts are being made to advance the ZVI-Clay 
technology in terms of making the post treatment sites 
more amenable to rapid and economical redevelopment. 
These efforts have resulted in a better understanding of 
the consolidation behavior of the mixed zone. However, 
additional studies are required using conditions that 
are more relevant to actual field conditions in order to 
develop remedies that will enhance the use of the ZVI-
Clay technology at a greater number of sites. Successful 
development of such remedies may make preference for the 
ZVI-Clay technology a moot point.

     Charles D Shackelford, Ph.D., P.E., M.ASCE, is professor of Civil 
and Environmental Engineering at Colorado State University 
in Fort Collins, CO. His research interests include contaminant 
transport, waste containment systems, in-situ remediation, 
laboratory testing for flow and transport, and physico-chemical 
properties of soils. Chuck can be reached at shackel@engr.
colostate.edu

     Thomas C. Sale, Ph.D., P.G., is associate professor and 
director of the Center for Contaminant Hydrology in Civil and 
Environmental Engineering at Colorado State University. His 
research interests include ZVI-Clay, electrically induced redox 
barriers, benefits of remediation, and contaminant transport. 
Tom can be reached at tsale@engr.colostate.edu  
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Ever-Growing Options
Geomembrane cover systems have demonstrated 

capability to greatly limit infiltration into waste materials, 
addressing environmental problems routinely encountered 
in geoenvironmental practice. While geomembrane cover 
systems are not the only technology available to address 
these issues, they offer engineers flexibility to address 
them expeditiously and confidently where needed. They 
can be installed in a variety of configurations adapted to 
site requirements, including as an exposed geomembrane. 
Implementation of geomembrane cover systems on steep 
slopes presents additional challenges to engineers such as 
cover instability, damage from debris, and erosion. 

Many geosynthetic products and techniques are available 
to address these issues. The challenge is to recognize in 
individual projects where this technology offers suitable 
performance and value as well as to properly design and 
detail the cover system. Geomembranes are known to work 
as final covers, but they may have a variety of other slope 
cover uses where limiting infiltration is necessary, such as 
stormwater management and landslide mitigation. It is 
up to engineers to expand geomembrane applications to 
address new problems.

Kevin Foye, Ph.D., P.E., M.ASCE, is a project engineer 
with CTI and Associates, Inc. Kevin’s consulting, research, 
and teaching expertise includes geotechnical, geosynthetic, and 
waste containment engineering. He can be reached at kfoye@
cticompanies.com.

Te-Yang Soong, Ph.D., P.E., M.ASCE, is vice president of 
infrastructure for CTI and Associates, Inc. Te-Yang’s consulting, 
research, and teaching expertise includes geosynthetic and waste 
containment engineering. He can be reached at tsoong@
cticompanies.com.  
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n July 2010, after four years, construction of 
an 8,000-ft long, 70-ft high mechanically 
stabilized earth (MSE) berm was completed at 
the Cherry Island Landfill site. The completion 

of this two-million-cubic-yard MSE berm represents a 
significant engineering achievement considering the size of 
the embankment and the deep layer of very soft soils over 
which the berm was constructed. 

A central element of the design was the use of a novel 
design methodology, the Hybrid Drained-Undrained 

Design of High Soil 
Berms Over Soft Soils 

This article is a follow-up to a previous 
article, “Design Considerations for Expansion 

of an Existing Landfill Over Extremely 
Compressible Soils” by Espinoza, Lazarte, 

Houlihan and Germain published in the 
March/April 2008 issue of Geo-Strata 

magazine. 

I
AN UPDATE

By R. David Espinoza, Ph.D., P.E., Michael F. Houlihan, P.E., F.ASCE, 
and Thomas B. Ramsey, P.E.
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(HDU) Model, to analyze the strength characteristics of the soft 
foundation soils during construction. Located at the confluence 
of the Delaware and Christina Rivers, the site was partly 
reclaimed from the Delaware River in the early 1900’s and used 
as a dredge disposal site by the U.S. Army Corps of Engineers. 
The dredge and underlying alluvium deposit form a 60- to 
100-ft-thick foundation of extremely weak, low-permeability 
soils having undrained shear strengths as low as 200 psf.

Modeling Foundation Performance
Because of the low permeability of the dredge/alluvium,        

prefabricated vertical drains (PVDs) were installed at a 5-ft 
spacing to allow dissipation of the excess pore water pres-
sures generated during construction of the MSE berm. The 
shear strength of the PVD-improved foundation soils was 
modeled by assuming that the PVD-improved soils would 
approach a HDU condition during berm construction. The 
HDU condition, illustrated in Figure 1, exists because the 
soils adjacent to the PVDs drain more quickly than the soils 
further from the PVDs. As a result, the pore pressure in soils 
nearest to the PVDs will be significantly lower than those 
in soils located midway between the PVDs.  This model 

MSE embankment, designed 
using HDU approach,  nearing 

completion at the Cherry Island 
Landfill, Wilmington, DE.
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was field-verified by a pilot test performed in late in 2002, 
during which one piezometer was installed at the center of 
a PVD grid and one off-center at three different elevations 
to evaluate the distribution of pore pressures with distance 
from a PVD.  As expected, the piezometers closer to the 
PVDs showed less excess pore pressures during loading.

The use of PVDs at this site, using a design 
based on the HDU methodology, resulted in 

savings of over $150 million
when compared to conventional ground 

improvement techniques such as deep soil 
mixing or stone columns.

When PVDs are installed in soft soils, construction 
typically occurs in stages and foundation stability is 
analyzed for each stage assuming that the pore pressure 
is constant between the PVDs. For this project however, 
the HDU condition was hypothesized as resulting in two 
distinct drainage zones during loading: a drained zone near 
the PVDs, and an undrained zone further from the PVDs. 
For the rate of construction and site-specific soils at the site, 
the dredge/alluvium was calculated to be drained within a 
1.25-ft radius of the PVDs during each stage of MSE berm 
construction. Accordingly, the dredge/alluvium in this 
zone was considered to be drained, and the drained shear 
strength (φ´ = 34º) was used to analyze stability for this 
zone. Beyond a radius of 1.25 ft from the PVDs, the soil was 

assumed to be undrained and the undrained shear strength 
(S

u/σ´ = 0.29) was used to analyze stability for this zone.

The HDU methodology was also used to expedite the 
stability analysis during the design stage because it could be 
readily implemented using conventional limit equilibrium 
methods, taking into consideration the soil strengths in 
the drained and undrained zones. Finite element models, 
which were calibrated using the pilot-test data, were used to 
predict the settlements, horizontal displacements, and pore 
pressures in the foundation soils during each stage of berm 
construction. After each stage of construction, the predicted 
pore-pressure values were compared to measured values 
at 17 cross-section locations to verify that the foundation 
soils were behaving as expected. The measured maximum 
vertical and horizontal displacements were approximately 
14 ft and 5 ft, respectively.  These displacements, and the 
excess pore pressures measured during berm construction, 
were consistent with the predictions of the finite element 
model.

Outcomes
The use of this novel approach is not common in 

geotechnical practice.  The approach offers enhanced ability 
to understand the mechanisms influencing foundation 
stability during interim stages of foundation improvement 
using PVDs, as well as the potential for cost savings in 
materials and time associated with PVD installation.  The 
use of PVDs at this site, using a design based on the HDU 
methodology, resulted in savings of over $150 million 
when compared to conventional ground improvement 
techniques such as deep soil mixing or stone columns.

R. David Espinoza, Ph.D., P.E., is an associate with 
Geosyntec Consultants in Columbia, MD, where he provides 
engineering design, construction engineering, and economic 
feasibility services. David can be reached at despinoza@
geosyntec.com

Michael F. Houlihan, P.E., F.ASCE, is a principal with 
Geosyntec Consultants in Columbia, MD, where he provides 
engineering design, construction engineering, and litigation 
support services. Mike can be reached at mhoulihan@
geosyntec.com

 Thomas B. Ramsey, P.E., is an associate with Geosyntec 
Consultants in Columbia, MD, where he provides engineering 
design, construction engineering, and due diligence services.  
Tom can be reached at tramsey@geosyntec.com
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Figure 1.  Hybrid Drained-Undrained (HDU) approach 
conceptual model.
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Imagine America’s 250 
largest cities 40 years from 
now: Above-ground space 
will be at even more of 

a premium than it is today, if 
only because so much less of it 
will be available. How will we 
compensate? Well, if we can’t 
build from the ground up, we’ll 
have to build from the ground 
down. Unless things change, 
though, using subsurface space 
will be far more costly in 2050, 
given the huge number of 
new and replacement cables, 
water and sewer lines, tunnels, 
and more that will have been 
installed by then, creating what 
could be construed as underground “space junk,” unless we 
take action now.

What’s to be done? Well, given the inevitable, we need 
to immediately start treating subsurface space – especially 
urban subsurface space – as a resource we need to rely on 
without compromising future generations’ ability to rely on 
it, too. In other words, America needs to understand that 
the subsurface – long ignored and taken for granted, just 
like geoprofessionals – is a vitally important resource we 
must sustain.

The National Academy of Engineering agrees. That’s why 
it has established an “Underground Geoengineering for 
Sustainable Development” project whose goal is to study 
opportunities for underground urban development, identify 
the research needed to exploit the opportunities, and 
develop better public understanding of the geoprofessions’ 
importance to the sustainability of urban environments.

This new initiative could not come at a more opportune 
time for the “geo” community, which finally seems to be 
coalescing to achieve the common goal of maximizing the 
geoprofessions’ importance and value to the marketplace. 
Geoprofessionals need to achieve that goal if they are 
to slow if not reverse the growing marginalization and 
commoditization that threaten their professions’ future. 
The urgent need to preserve the underground presents a 
significant opportunity. Consider this…

The average physician is just that: average. Nonetheless, 
people generally treat even an average physician with 
deferential respect, given their assumptions about the 

professional’s knowledge and 
ethics and the undeniable 
importance of what the 
individual does.

The average geoprofessional 
is just that: average. But people 
generally do not treat even far-
above-average geoprofessionals 
with deferential respect, 
because people know little or 
nothing about geoprofessionals’ 
knowledge and ethics, and 
are wholly unaware of how 
important geoprofessional issues 
are.

Can geoprofessionals assert 
their intellectual and experiential authority to gain public 
recognition as masters of the underground? Yes, just by 
creating awareness of the underground-resource issue in 
communities nationwide, and by discussing new ideas, 
like subsurface property rights, subsurface urban planning, 
and subsurface zoning, along with new techniques for 
taking advantage of subsurface conditions, like subsurface 
roadways that create urban open space for people to enjoy 
and foundation piles that also function as conduits for 
geothermal heat. By implementing these new ideas and 
technologies, we will be able to derive far more value from 
the subsurface and keep it viable for generations to come. 
But we need to start now and we need geoprofessionals to 
lead the way. Because the longer we wait, the more daunting 
the challenge becomes, in terms of sustaining the resource 
and geoprofessionals gaining the respect and recognition 
that will be their reward.

How long would it take to get the job done to create 
the general awareness that will encourage the American 
public to regard geoprofessionals as one of the nation’s 
most important resources? For the sake of discussion, let’s 
say just a relatively few geoprofessionals – an average of 
200 per state, 10,000 overall – are excited enough by this 
opportunity to bring it to the attention of community 
business and civic groups, fraternal orders and clubs, PTAs, 
and high-school and college students, among others. 

Let’s say, further, that each of the 10,000 addresses 
100 persons 4 times a year, on average, and that each of 
the 100 directly or indirectly shares the new information 
with 5 others. In 5 years, 10,000 geoprofessionals will 
have reached 120 million people; about one-third of all 

The GeoCurmudgeon by John P. Bachner

Masters of the Underground
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The OMC Welcomes Its Newest 
Organizational Members

The G-I Organizational Member 
Council (OMC) welcomes Tencate 
Geosynthetics and Langan Engineering 
& Environmental Services, Inc. to its 
group of 55 prestigious Organizational 
Members. 

TenCate is a multi-national company 
that combines textile technology 
with related chemical processes. The 
company develops and manufactures 
advanced materials –  materials that 
‘make a difference’ – that are used for 
protective clothing, in the aerospace 
industry, in anti-ballistics, for civil 
engineering projects, in horticulture, 
in fish farming, for the manufacture 
of tents and awnings, and in the 
installation of artificial grass pitches. 
The company employs more than 
3,800 people in 19 countries.

Langan Engineering & 
Environmental Services, Inc.
founded in 1970 and headquartered in 
Elmwood Park, N.J., provides integrated 
site engineering and environmental 
consulting services for private  
developers, property owners, and public 
sector clients. Langan employs more 
than 500 professionals in 11 regional 
offices. With more than 125 LEED APs, 
the firm ranks among the top Green 
Design Firms by Engineering News-Record 
and has consistently ranked among the 
Best Engineering Firms to Work For by 
CE News.

News You Need to Know

More than 200 students and 
Organizational Members (OMs) 
packed the Sheraton Dallas ballroom 
on Sunday, March 13, 2011 to network 
and discuss the geo-profession across 
university classrooms. This second 
exclusive annual OM/Student Reception 
provided OMs the chance to meet 
potential employees and to learn what 
was on students’ minds. Students, in 
turn, had the opportunity to learn 
more about several Geo-Institute 
OM firms by viewing the continuous 
video that was put together by the 
Organizational Member Council 
from the slides submitted by the OMs. 
Additionally, all OMs received a PDF of 
the questionnaire forms that students 
submitted to hopefully obtain a stipend. 
The forms provided the students’ contact 
information and field of interest. Forty 
percent of OM 2011 dues helped to fund 
the reception and provided 50 students 
a $325 stipend to attend the conference. 
The lucky students’ names are posted 
on the Geo-Institute website at http://
content.geoinstitute.org/MC/Students/
StudentEvents.html. Watch the conference 
videos at www.geoinstitute.org and watch 
for conference  pictures soon available 
on the G-I website. Watch for outtakes 
of the event on the G-I website and in 
the May/June issue of Geo-Strata.

What We are Working On

•  The OM News section of          
Geo-Strata magazine. These pages are 
for you, our OM firms, to publicize 

your firm’s non-sales-oriented news such 
as achievements, promotions, etc. Send 
your information to lbayer@asce.org. As 
an Organizational Member, your firm 
gets the advantage of being listed in each 
Geo-Strata magazine.  

From left to right: Scott Mackiewicz, Ph.D., P.E., Kleinfelder; Randy Neuhaus, P.E., S&ME, Inc.; Michelle Bolding, P.E., LEED AP, Schnabel Engineering; Arthur G. Hoffmann, Jr., P.E., Hon.D.GE, Gannett 

Fleming, Inc.; Howard Thomas, P.Eng., P.E., F.ASCE, CH2M Hill Canada Ltd; Swaminathan Srinivasan, P.E., HC Nutting/Terracon; Kord Wissmann, Ph.D., P.E., D.GE, Geopier Foundation, Inc.

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

AECOM    

AMEC Geomatrix 

Anderson Drilling   

Ardaman & Associates, Inc. 

Bechtel

Bentley Systems  

Brayman Construction Corporation

CH2M Hill

Con-Tech Systems, Ltd. 

D’Appolonia

DBM Contractors, Inc.   

ECS Limited   

Envirocon, Inc.      

Fudo Construction, Inc.   

Fugro Consultants LP    

GRL Engineers, Inc./
Pile Dynamics 

Gannett Fleming, Inc.     

Geocon Incorporated

Geokon, Inc.    

Geopier Foundation Company  

Geo-Solutions, Inc. 

GeoStructures, Inc. 

Geosyntec Consultants    

Geotechnology, Inc.

GEOTEKNIK AS 

Golder Associates Inc.     

Haley & Aldrich, Inc. 

Hayes Drilling, Inc.    

Hayward Baker Inc.    

ORGANIZATIONAL  MEMBERS

Join us in standing behind the Geo-Institute. Become an Organizational Member. Download the 
application at http://content.geoinstitute.org/files/pdf/Organizationalbrochure12.6.10.pdf.
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Hayward Baker Uses Compaction 
Grouting for Seismic Mitigation 
at NY Hospital

The site for a new addition at New 
York City’s Harlem Hospital needed 
to be treated before construction 
to mitigate seismically induced 
settlements, as well as static 
settlements. Hayward Baker was 
the successful bidder to perform 
compaction grouting to densify the 
loose soils by injecting low slump 
grout under pressure. Two rigs were 
mobilized to the site to meet a 
stringent requirement of treating a 
48,000 square foot site to a depth of 

50’ in less than 4 months. Treatment 
was performed utilizing a stinger 
pipe advanced with a vibratory 
hammer without any affect on 
surrounding structures.

Kleinfelder’s 
Harpstead 
Elected EWB-
USA President

Kleinfelder 
announced that 
Daniel L. Harpstead, 

P.E., was elected president of Engineers 
Without Borders (EWB-USA). He will 
serve as president-elect throughout 

2011, transitioning into his term as 
president on January 1, 2012.

Harpstead, vice president and 
technical discipline lead for 
engineering and architecture and 
based out of the firm’s office in 
Exton, PA, has spent 34 years as 
an engineer and 20 years with 
Kleinfelder providing oversight of 
technical activities for challenging 
projects, with an emphasis on 
urban fill, risk management, and 
environmental remediation. He 
has been a long-time supporter of 
EWB-USA, serving several years 
on the board of directors and as 
treasurer for the past two years. 
As President, Harpstead will be 
responsible for guiding the strategic 
growth of the organization and 
leading EWB-USA’s transition to 
increased financial stability, enabling 
the implementation of important 
projects around the world.
 

“Being elected to serve as president 
of such a wonderful organization 
is quite an honor,” Harpstead 
said. “Throughout my time spent 
supporting this organization, I 
have witnessed EWB-USA grow 
and accomplish amazing things, 
all of which is made possible by 
thousands of dedicated volun-
teers. I’m looking forward to 
facilitating even more growth and 
organizational sustainability in the 
coming years.”

Langan Acquires Treadwell & 
Rollo

Langan Engineering & 
Environmental Services, a privately 
held consulting firm with 500 
employees in 14 offices around 
the world, acquired Treadwell & 
Rollo, a premier geotechnical and 
environmental engineering firm 
based in San Francisco, CA. The 
acquisition, the first in Langan’s 
40-year history, firmly establishes 
a nationwide footprint for the 
company by adding 70 high-caliber 
professionals from Treadwell & 
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Daniel L. Harpstead

Compaction grouting to densify the soils and mitigate liquefaction used at Harlem 
Hospital, NY.
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