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solution. Since you have requested for 
avant-garde concepts, I would suggest 
that for scour velocity, we should use 
Camp’s equation and let us assume 
coastal belt as an ark of centre feed 
clarifi er, a weir type outer launder may 
help in controlling fl ooding of coastal 
areas subject to pilot plant design and 
operation.

Vijay Chaudhry
Delhi, India

GEOTECHNICS

JANUARY/FEBRUARY   2012

GEOTECHNICS
Energy 
GEOTECHNICS
Will there be enough 
energy to sustain life 
in the future?  14

Geo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataJANUARY/FEBRUARY   Geo-StrataJANUARY/FEBRUARY   Geo-StrataJANUARY/FEBRUARY   Geo-StrataJANUARY/FEBRUARY   2012Geo-Strata2012Geo-Strata2012Geo-Strata2012Geo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-Strata

2012 
GEO-CONGRESS 
HIGHLIGHTS

ALSO     

     COASTAL 
  GEOTECHNICS

NOVEMBER   DECEMBER 2011NOVEMBER   DECEMBER 2011Geo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataNOVEMBER   DECEMBER 2011Geo-StrataNOVEMBER   DECEMBER 2011Geo-StrataNOVEMBER   DECEMBER 2011Geo-StrataNOVEMBER   DECEMBER 2011Geo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-StrataGeo-Strata

Letters
geo-strata@asce.org

6  Geo-Strata  l   geoinst i tute.org

As I read through the article “Site      
 Characterization for the Design of 

Foundations for Electric Transmission 
Line Structures,” it struck me as odd 
that a deformation moduli of 10 ksf is 
reported for very dense granular and  
very hard cohesive soils on page 32. I 
believe the units may be incorrect and 
should be ksf. 

Francis A Abreu Sr, P.E.
CH2M Hill
Chantilly, VA

The authors respond, “Thank you 
for bringing the “unit” error on the 
deformation moduli to our attention. The 
unit should be kips per square inch.”

On behalf of Mr. Ryszard Imiołek, 
I’d like to thank you for sending 

us  Geo-Strata magazines.  The articles 
are fantastically put together and nice 
to read.
   
Joanna Elder
Lacko, Poland

I ♥ the GeoCurmudgeon column!
 

E. Apgar Triano
Patterson, NY

I read with interest the recent article 
by Gray and DiGioia entitled “Site 

Characterization for the Design of 
Foundations for Electric Transmission 
Line Structures.”  I agree that these 
structures have characteristics that are 
somewhat different from building and 
bridge structures and that geotechnical 
engineering for these structures 
requires a somewhat different thought 
process. However, the authors imply 
that the actual site exploration is 
pretty low-grade and what is “generally 
used” is no more than SPT borings, 
unconfi ned compression tests on drive 
samples, and pocket penetrometer 
readings, which are all used in some 
way to “assign” geotechnical properties. 

I believe it is a disservice to characterize 
the geotechnical engineering in 
this way, which actually represents 
practices from many decades ago. 
In my experience, utilities and their 
consultants generally employ a pretty 
high level of geotechnical practice, but 
it is different from other structures 
and must serve the needs of optimal 
transmission line design. 

Fred H. Kulhawy, P.E., G.E., 
Dist.M.ASCE
Ithaca, NY

The Commentary article in the 
Nov. Dec. 2011 issue titled “Sea 

Level Rise and the Geo-Professional” 
was/is relevant in the context of 
anthropogenic impact of coastal 
development on sea level rise and 
coastal fl ooding. Adopting (an) inter- 
disciplinary approach may lead to (a) 
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Announcing the Geo-Strata Limerick    
Contest Winners!

We were dealing with soils (fragmental)
When the slope starts to move 
(accidental).
How were we to know,
When we cut out the toe,
That we’d have a lawsuit 
(monumental)?

David J. Elton, Ph.D., P.E.
Soils Magician, Auburn University, 
Auburn, AL

There was a contractor named Pound
Who dug a deep hole in the ground.
Since he’d skimped on the shoring,
The water came roaring
And all his equipment had drowned.

Joram M. Amir, Ph.D. C.E., D.GE., 
F.ASCE
President, Piletest.com Ltd.,           
Herzlia, Israel

Schist and Gneiss and plain Migmatite
For unit price drillers it gives quite a 
fright
The darn stuff’s so hard
If you’re paid by the yard
You’re drilling way into the night.

Larry H. Heflin, P.E., F.ASCE
Consultant, 
Cabin John, MD

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

AUTHOR

JULY/AUGUST 2012 UPCOMING ARTICLES

POST-DISASTER GEOTECHNICS

Perched on a Ledge: Nesbitt Dam 
Rehabilitation
By Cari R. Beenenga, P.E., M.ASCE 
and Anthony M. Nokovich, P.E., 
A.M.ASCE

Safety:  A Personal and Company 
Journey
By David R. Gaboury, P.E., M.ASCE

U.S.-Japan Geoenvironmental 
Engineering Workshop: 
Strengthening Ties, Sharing Ideas
By Jim Hanson, Ph.D., P.E., M.ASCE, 

Nazli Yesiller, Ph.D., M.ASCE, and 
Takeshi Katsumi, Ph.D.

Taking the Measure of Disaster 
with Terrestrial Laser Scanning
By Robert Kayen, Ph.D., P.E., 
M.ASCE and Brian D. Collins, Ph.D., 
P.E., M.ASCE

Geotechnical Engineering in an 
Active Earthquake Environment
By Mark A. Koelling, P.E., M.ASCE 
and Frederick J. Wentz, P.E., G.E., 
M.ASCE

What Happens After the Smoke 
Clears? Post-Wildfire Assessment 
and Stabilization Strategies
By Peter R. Robichaud, Ph.D., P.E., 
M.ASCE and Louise E. Ashmun, 
M.ASCE

Management of Disaster Debris 
and Waste
By Nazli Yesiller, Ph.D., M.ASCE

Commentary:  A Higher Purpose
By Leo J. Titus, Jr., P.E., M.ASCE

Thanks to the creative readers who submitted limericks for the contest announced 
in the May-June 2011 issue.  The top three submittals are published below.

Geo-Poem by Mary C. Nodine
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Who are we?  We are members of the Geo-
Profession, as defined by Wikipedia (see 

“Geoprofession”). We provide services that 
enhance human welfare.  And, based on our 

core canons when performing our services, we shall hold 
paramount the health, safety and welfare of the public. With 
this in mind, let me take a step back to bring us to the future.

As many of you know, I am from Texas. This coming year 
marks the 100th anniversary of ASCE in Texas. Many events are 
planned during the next year to celebrate this occasion, and 
both the state and national G-I hope to be part of many of 
these events.

The upcoming anniversary also brings to mind the creation 
of the licensing of professional engineers by the state of Texas. I 
believe it is important to remember the roots of our profession 
to remind us of our current responsibilities. Those roots in 
Texas go back to March 18, 1936, where sometime between 
3:05 and 3:20 p.m., Central (local) time, when the New 
London School in New London, Texas blew up. This event 
stands as the deadliest school disaster in American history and 
the third deadliest disaster in the history of Texas, after the 
Galveston Hurricane of 1900 and the 1947 Texas City Disaster.

The school was built in 1932 at a cost of $1 million, 
(approximately $16 million in 2012 dollars).  Even during this 
time of the Great Depression, New London was prosperous 
because of nearby oil exploration and production.  The school 
was the pride of the town and incorporated reinforced concrete 
structure and walls.

Investigations concluded that the explosion was caused by 
natural gas that had accumulated in the building’s subfloor 
space. The school was heated by gas furnaces, and natural gas 
was being supplied by tapping into vent gas from a nearby 
refinery. As you know, natural gas is colorless and odorless.  
Leaks in the supply lines and connections allowed the gas to 
accumulate in the sub-floor areas.  It is believed that when 
Lemmie R. Butler, an “instructor of manual training,” turned 
on an electric sander, the switch caused a spark that ignited the 
gas-air mixture.

Based on published accounts, estimates of the number dead 
vary from 296 to 319, but the actual number could be much 
higher. Approximately 600 students and 40 teachers were in 
the building at the time and only about 130 escaped without 
serious injury.

To reduce the danger of future leaks, the Texas Legislature 
met in emergency session to mandate that thiols/mercaptans 
be added to natural gas for odor detection – a practice that 

quickly spread worldwide.  The Legislature also enacted the 
Engineering Registration Act, which is now rewritten as the 
Texas Engineering Practice Act. Public pressure was on the 
government to regulate the practice of engineering due to the 
faulty installation of the natural gas connection.  Since that 
time, the use of the title “Engineer” in Texas remains legally 
restricted to those who have been professionally certified by the 
state to practice engineering. 

Another reminder from the past is the construction failure 
of the St. Lawrence River Bridge in Quebec in the early1900’s. 
Following several years of construction, and before its 
completion, the bridge collapsed on the morning of August 29, 
1907. It became an ugly tangle of structural steel entombing 
the bodies of 75 workmen.  Following an investigation and 
a revised design, building began again. Then on September 
11, 1916, as the center span was being raised, it fell, killing 13 
men.  Bridge construction was attempted a third time, this time 
without incident, and was finished in 1917 and is still in use 
today.

As a result of the failures, our engineering counterparts in 
Canada enacted The Order of the Calling of the Engineer in 
1926, which recognized those willing to subscribe to the code 
of ethics for engineering. Based on the Canadian Order of the 
Calling, the Order of the Engineer was established in the U.S. 
in 1970.  An outward symbol of both Orders is a steel ring 
worn on the little finger of the working hand. By wearing this 
ring, an engineer visually shows their acceptance of the special 
obligation of engineers to one another, the profession and to 
the public they serve.  The ring reminds the wearer: 1) of their 
obligation as an engineer every time they approve a set of plans, 
contract documents or design specifications, 2) that their work 
must be checked and rechecked prior to final approval and 
3) that the success of the engineering project and the lives of 
people may depend on their engineering work.

I encourage all engineering members of the Geo-Institute, 
student, academic and practitioner, to consider joining the 
Order.  I am a wearer of the Ring, as well as are most of the 
Board of Governors.  The newest Board member to join the 
Order is Dr. Barbara Luke, professor at the University of Nevada 
Las Vegas, who was inducted into the Order at the Order of 
the Engineer ceremony held during the 2012 Geo-Congress in 
Oakland, CA.

If the majority of engineers join the Order and wear the 
Ring, I believe that overtime this outward symbol will become 

The Geo-Professional Community

Thoughts from the President by Phil King

Continued on page 12
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When I was in the 8th grade, my school class 
took a trip to Yosemite. The focus of the trip 
was largely related to preserving the natural 
environment. As part of the trip, we visited 

the nearby O’Shaughnessy Dam, both touring the dam and 
learning about the struggles and protests of John Muir to 
preserve the natural wonder of the Hetch Hetchy Valley, 
which many have compared to the splendor of Yosemite 
Valley.

It’s clear to me now that I was destined to be an 
engineer, as what I recall most from this trip was not the 
environmental damage caused by the damming of the 
Tuolumne River or the political scrutiny and controversy 
the dam faced during construction and still faces today. 
What I recall most is the amazing fact that this reservoir 
supplied the City of San Francisco more than 150 miles 
away with water so clean it didn’t require filtration, and that 
only gravity was needed to transmit water over 150 miles to 
the city distribution system.

Most dams in the U.S are old (the O’Shaughnessy Dam 
was completed in 1923), with many in need of repair and 
rehabilitation. Although many of us have read ASCE’s 
infrastructure report card, this collection of articles provides 
excellent examples of the real-world challenges engineers 
face in dealing with an aging dam inventory. The collection 

of articles we are fortunate to publish in this Geo-Strata 
issue, “Dams: Managing an Aging Infrastructure,” cover 
dam engineering topics ranging from risk-informed dam 
portfolio management to emergency repairs to dam 
removal and environmental restoration.

I heard a speaker at the 2011 Army Corps of Engineers 
Infrastructure Conference describe society as squandering 
the infrastructure investment of previous generations due 
to lack of funding and the unwillingness to perform the 
necessary upkeep. It is often taken for granted, but clean 
water to drink, flood protection, and energy provided by 
the world’s dams create health and wealth. Perhaps civil 
engineers need a catchy slogan to help people realize 
the importance of our infrastructure and fund upkeep 
appropriately. I suggest a slogan, “Where’s your water come 
from?” My water travels 150 miles from the Sierra Nevada 
Mountains across the California Valley, across the coastal 
mountains, and across the San Francisco Bay to my tap.

Let us know your catchy slogan ideas.

This message was prepared by Geo-Strata Editorial Board 
member Brian Hubel, P.E., G.E., M.ASCE.

AUTHOR

Poor soil conditions can compromise the integrity of any project.
Expanded Shale, Clay and Slate Lightweight Aggregates are half the weight of
fills using common materials. This load reduction, coupled with the high angle
of internal friction (35 o to 45o+) can reduce vertical and lateral forces by more
than one-half. And since placement requires no special equipment and can be
done in any weather, you’ll save time, money and frustration.

Simply put, it’s the simplest, smartest, easiest geotechnical solution to unstable
soil available today.

Learn more at www.escsi.org/lwfill.htm

From the Editorial Board

by Brian Hubel
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recognized by the general public and therefore will impart to 
those inside and outside the profession the special knowledge 
and the obligation engineers have to serve humanity with 
complete sincerity, honesty and integrity. To members of the 
profession, it will remind us that we are honor bound to 
foresee all that we can to keep the public welfare foremost in 
our minds. 

As I have discussed in the past, the Core Purpose of the Geo-
Institute is to Advance the Geo-Professional Community.  And 
by geo-professionals, I mean all geo-professionals – not just 
consultants, but geo-constructors, and geo-professionals in 
industry, government, and academia.  Advancing the public’s 
image of the value of the geo-profession advances this Core 
Purpose.

I believe this positive image will be imparted to the 
public by members joining the Order and wearing the Ring, 
promoting Specialty Certification through the Academy of 

Thought From The President continued from page 10

Geo-Professional (APG) and becoming involved with 
the Geoprofessional Foundation, as well as participating 
in other current initiatives of the Geo-Institute.  These 
programs will encourage a new-found respect for geo-
professionals among our students, clients and those who 
influence our clients by creating more awareness of what 
the geo-professions comprise and how wise selection and 
employment of geo-professionals can create value.

Phil King, P.E., D.GE., F.ASCE
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Commentary by John W. France, P.E., M.ASCE

The 1970s was a sobering decade for dam engineers in 
the U.S. The Lower Van Norman Dam in California 
nearly failed after the San Fernando earthquake. 

Failure of a coal mine waste embankment in West Virginia 
resulted in 124 deaths. A dam failure near Rapid City, SD 
contributed to 238 flood fatalities. The 1976 Teton Dam 
in Idaho failed during first filling, causing 11 deaths and 
extensive direct property damage. The 1977 Laurel Run dam 
failure in Pennsylvania killed at least 40 people and a dam 
failure in Georgia resulted in another 39 fatalities.

The National Dam Inspection Act of 1972 ushered in 
the modern era of dam safety, but funding was limited to 
compiling an inventory of U.S. dams. In 1977, President 
Carter directed reviews of dam safety practices and 
inspections of non-federal dams. A new committee of 
federal dam safety experts was created to develop federal 
guidelines for dam safety and the U.S. Army Corps of 
Engineers (USACE) was directed to inspect all non-federal 
dams.

The USACE found that over 80 percent of U.S. dams 
were under state authority, that an unsettling number of 
these dams did not meet federal dam safety guidelines, 
and that state dam safety programs varied widely. Some 
states had no dam safety programs at all! In the mid-1980s, 
several states with strong dam safety programs created 
the Association of State Dam Safety Officials (ASDSO) to 

improve state dam safety programs and the safety of dams 
nationwide.

One of ASDSO’s activities is legislative advocacy, and the 
association’s efforts in conjunction with ASCE resulted in 
the National Dam Safety Act in 1996, which created the 
National Dam Safety Program. This program helps support 
and develop state dam safety programs and provide training 
and research in support of dam safety through relatively 
modest federal funding – approximately $1 0 million 
annually in the 2006 Act.

The effects of all of these activities have been profoundly 
positive. State dam safety programs have improved 
dramatically and Alabama is currently the only state 
without a state dam safety program. State dam safety 
personnel are far better trained and more knowledgeable 
than in the 1970s. High-hazard dams, those which would 
cause loss of life if they failed, are being regularly inspected. 
Dams are being repaired and upgraded to comply with 
safety guidelines. The number of high-hazard dams with 
emergency action plans (EAPs), which facilitate warning 
downstream residents and reduce loss of life in the event of 
dam failure, has increased from less than 40 percent to 50-
60 percent. During the 2000s, only one dam failure resulted 
in loss of life, with seven lives lost.

Despite this progress, the job is not yet done. The number 
of dams needing repair to meet safety standards is still 

increasing, due to both 
improved inspections and 
downstream development 
which has resulted 
in increased hazards 
and higher required 
standards. Approximately 
40 percent of high-hazard 
dams are still without an 
EAP. Many state programs 
are under-resourced 
and cannot keep up 
with the demands of 
inspection, oversight and 
enforcement.

Urge Your Legislators to Support Dam and Levee Safety 
Programs

Lake Delhi Dam, IA, July 
27, 2010. Lake Delhi 
Dam breach shows the 
force of the rushing 
water. FEMA/Josh 
deBerge.
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Unfortunately, the dam safety community may be a victim 
of its own success. The paucity of fatal dam failures seems to 
be leading to a loss of interest and complacency among our 
legislators. To wit, Congress has failed to: 1) reauthorize the 
National Dam Safety Act, which expired last September, 2) 
pass a modest $200 million National Dam Rehabilitation 
Act, which has been introduced with bipartisan sponsorship 
repeatedly for several years, and 3) adequately fund dam 
safety programs for federal agencies.

The USACE estimates that more than $25 billion will be 
required to address dam safety defi ciencies at USACE dams 
which will take over 50 years at the current investment 
rate. Despite a successful track record of more than 10 
years of modifying dams to improve safety, Congress is 
poised to substantially reduce or eliminate funding for the 
Department of Agriculture’s Small Watershed Rehabilitation 
Program. At the state level, many programs are experiencing 
reductions in resources because of current economic 
conditions.

During recent years, concerns over levee safety have been 
added to dam safety concerns. Yet more than six years after 

the failures of the New Orleans levees during Hurricane 
Katrina, there is no National Levee Safety Act or National 
Levee Safety Program responding to levee safety concerns 
in a manner similar to the response to dam safety concerns 
in the 1970s. We do not even have an accurate inventory 
of existing levees in the U.S., much less evaluations of the 
risks they pose.

Become involved — you have the knowledge necessary to 
educate our leaders. Urge your federal and state legislators 
to support dam and levee safety. Become an ASCE key 
contact and join in the annual ASCE legislative fl y-in which 
occurs every Spring. Next year’s fl y-in is March 19-21, 2013. 
Join ASDSO and become a part of its legislative advocacy 
program. It is a matter of public health and safety.

John W. France, P.E., M.ASCE, is vice president and national 
dam technology leader for URS Corporation in Denver, CO. He 
is a recognized expert in dam safety and an ASCE key contact. 
He can be reached at john.france@urs.com
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USING RISK-INFORMED 
DECISIONS TO 
PRIORITIZE LIMITED 
RESOURCES

By Gregg A. Scott, P.E., F.ASCE

T
he nation’s infrastructure is reaching a ripe old age at 
the same time that funding for major rehabilitation 
is becoming tighter and the population using, 
benefi tting from and exposed to the infrastructure is 

increasing. This is particularly evident in the dam safety 
arena. Of the nearly 600 dams in the U.S. Army Corps of 
Engineers (USACE) inventory, approximately 95 percent 
are more than 30 years old and more than half are more 
than 50 years old.

The methods used to design and construct these older 
structures may no longer meet current design guidelines 
and, in some cases, the materials used to construct them 
are deteriorating with time. Many of these structures were 
built in areas that were relatively rural at the time, but as 
the nation’s population grows, many of these population 
centers are now larger and closer to the structures. Funding 
and resources to bring dams up to modern standards 
quickly is diffi cult to obtain at any level, be it federal, state, 
local or private ownership.

A Path Forward
Most federal dam owners now view risk assessment as an 

effective way to make informed decisions regarding public 
safety and prioritization of resources. Risk, by defi nition, 
considers both the likelihood and consequences of failure. 
Risk-informed decisions attempt to balance the need for 
addressing the highest-risk structures fi rst with reducing risk 
across an inventory as quickly and effi ciently as possible. 
Balancing these needs requires a realistic, practical and 
effi cient assessment of the risks.

Risk Guidelines
Identifying relative risks between structures in an 

inventory is a great help in prioritizing resources. However, 
it is also helpful to understand when risks are low enough 
in practical terms that additional large expenditures are 
not warranted. To help with this determination, several 

organizations have developed their own risk guidelines 
for dam safety. This includes the USACE, Bureau of 
Reclamation, Canadian Dam Association, Australian 
National Committee on Large Dams, and the New South 
Wales Dam Safety Committee. While there are some 
differences between these guidelines, there are more 
similarities.

In general, society is averse to risk and the guidelines 
refl ect this concept. That is, as the severity of consequences 
(e.g., number of fatalities) increases, society generally 
expects the likelihood of those consequences to decrease. 
Thus, the societal risk guidelines require decreasing 
likelihood of failure as the consequences increase, 
represented by the diagonal line with negative slope in 
Figure 1. The various societal risk guidelines established 
are generally consistent, such that the annual likelihood of 
failure multiplied by the consequences of failure should not 
exceed 0.001 lives/year.

In addition to societal risk, risk guidelines suggest the 
annual failure probability, or risk to the most exposed 

Figure 1.  Risk guidelines for dams.
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individual, should be less than 1 in 10,000. This is intended 
to provide a minimum level of performance for any 
dam whose failure would release life-threatening flows, 
irrespective of the magnitude of the consequences. It is 
represented by the dashed horizontal line in Figure 1 at an 
annual failure probability of 0.0001. This would apply to 
cases where the most exposed individual is in harm’s way 
nearly all the time.

This guideline helps ensure that the chance of any dam 
failure is low and that the risk to any individual from dam 
failure is a small part of the total risk to which they are 
exposed. Finally, once the annual failure probability drops 
below about 1 in a million (10-6), the ability to evaluate 
the risks becomes more uncertain. Therefore, in cases 
where the annual failure probability is less than about 10-6 
and potential fatalities exceed 1,000, it is necessary to do 
everything that is reasonably practicable to ensure the risk is 
low. This is sometimes referred to as the ALARP (As Low As 
Reasonably Practicable) principle.

Potential Failure 
Mode Evaluation

The first and arguably most important step in assessing 
risks is to identify and evaluate a dam’s vulnerabilities 
and the associated potential failure modes. If this is not 
thorough and well-executed, the results could be of limited 
value or, worse, misleading. Therefore, it is important 
to think beyond traditional analyses when identifying 
potential failure modes. This requires a thorough review 
of all information related to design, analysis, construction, 
operations and performance, as well as an examination of 
current field conditions.

It is important to thoroughly describe the potential failure 
modes from initiation, through step-by-step progression, 
to breach. The potential failure mode for the arch dam 
abutment in Figure 2 was described by the following 
scenario:

• Due to high reservoir levels and   
 continuing increase in water pressures in  
 the right abutment because the   
 complicated piping of the drainage system  
 cannot be maintained, sliding of large  
 rock block initiates. (The rock block is  
 formed by a prominent near-vertical   
 bedding plane parting, the continuous low  
 angle joint seen downstream of the dam  
 and in construction photographs crossing  
 the foundation, and the high angle joint  
 sets mapped in the reservoir area.)

• The arch dam is unable to redistribute the  
 loads around the unstable block.

• Movement opens joints and increases  
 water pressures such that the rock block  
 continues to slide progressively.

• Rapid brittle failure of the rock block and  
 rupture of overlying dam blocks occurs,  
 followed by partial collapse of the upper  
 portion of the dam where arch action is  
 lost due to removal of the abutment   
 support. It is expected that most of the  
 upper third of the dam would be lost (the  
 breach characteristics).

Risk Screening
For any given dam or portfolio of dams, there may 

be a large number of potential failure modes identified. 
Therefore, it is important to screen the potential failure 
modes and identify the “risk-drivers” before embarking on 
more detailed, and costly, evaluations. This can be done by 
assigning a likelihood and consequence category to each 
using a matrix approach, as shown in Figure 3. Comparing 
Figure 3 to Figure 1, it can be seen that the matrix categories 
correspond roughly to order of magnitude divisions of the 
risk guidelines.

Descriptors are developed for use in assigning categories. 
The likelihood category descriptors are anchored to 
historical dam failure rates, which have been roughly 
1/10,000 per year over the past few decades, with a slight 
decreasing trend in recent times due to the implementation 
of modern dam safety programs. The adverse factors that 
make a potential failure mode more likely to initiate and 
the favorable factors that make it less likely to initiate are 
identified and listed.

Figure 2.  Arch dam abutment.
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This evaluation is then used to assign a likelihood 
category. For example, if the key factors are weighted on the 
favorable side, the annual failure probability is typically 
less than the average historical failure rate and a category 
in the lower portion of the matrix would be assigned. 
The frequency of floods or earthquakes that would likely 
trigger a failure mode can also be used to assign likelihood 
categories.

Categories are then assigned to the corresponding 
consequences for each potential failure mode. Factors such 
as the population at risk, their proximity to the dam, the 
likely flooding severity, potential warning time, strength 
of warning and evacuation plans, and evacuation routes 
are considered. Finally, the confidence in each assigned 
category is assessed. This is an important part of the 
evaluation. For example, if the risks are estimated to be 
high, but the confidence is low, additional study is probably 
warranted before taking action. However, if the confidence 
is high, direct action may be warranted.

Three elements must be addressed: (1) whether 
the estimated risk justifies action, (2) if so, the 
urgency of taking action, and (3) the confi-
dence in the estimates and whether additional 
information is likely to change the perception of 
the need and urgency to take action.

Figure 4 shows a screening evaluation for a portfolio 
of dams. Each color represents a different dam and each 
square represents a different potential failure mode. Those 

potential failure modes that contribute most to the risk 
are easily identifiable. The “low hanging fruit”, or those 
potential failure modes with high risk that can be easily 
addressed, would be dealt with first. After that, those 
potential failure modes with high failure probability and 
high consequences (upper right quadrant) might be dealt 
with followed by high risk potential failure modes with 
either high failure probability or high consequences.

Quantitative Risk      
Assessment

For high-risk potential failure modes, where risk-
reduction actions may be required, it is valuable to 
quantify the risks for the “risk-driver” potential failure 
modes. This is because risk assessment teams typically 
scrutinize the potential failure modes in more detail 
as they estimate probabilities for various events, which 
increases the thoroughness of the evaluation. Teams tend 
to examine evidence more closely, which may change 
their perception of risks. Risk-reduction actions can be 
systematically assessed when risks are quantified. In 
addition, it may be necessary to temporarily accept higher 

risk during construction of a structural alternative in order 
to secure long-term risk reduction benefits, and quantifying 
the risks can help indicate by how much.

Quantitative risk assessment will highlight these risks, 
may guide the construction methods to be used, and gives 
valuable insight into the effectiveness of each measure. 
Risks can be more easily combined to compare with risk 
guidelines using quantitative methods as well. Many tools 
are available for conducting quantitative assessments, 
including event trees, fault trees, loading hazard curves, 
structural response curves, relative frequency data, 
probabilistic analyses, subjective expert elicitation of 
probabilities and consequence models. When these are 
combined efficiently and effectively, important information 
can be learned and provided to the decision-makers.

Building the Case
The risk estimates for dam safety, regardless of the 

methods used to arrive at them, are only approximate. 
Therefore, additional rationale is needed to provide 
decision-makers with the appropriate information to 
make risk-informed decisions. Going through the process 
of developing the risk estimates, if done thoroughly and 
rigorously, will result in the learning needed to build a 
case for addressing the assessed risk. When making the 
case, it is usually helpful to demonstrate where the highest 
contributions to risk are coming from, and to highlight the 
strongest evidence to support these conclusions.

The case is convincing if the interpretation of the 
condition of the structures and their ability to withstand 
future loading, the risk estimates and the recommended 

Figure 3.  Risk matrix.
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actions are all coherent and make sense. As part of the 
case, three elements must be addressed: (1) whether the 
estimated risk justifies action, (2) if so, the urgency of taking 
action, and (3) the confidence in the estimates and whether 
additional information is likely to change the perception of 
the need and urgency to take action.

So What Does This 
Mean?

The general framework for making risk-informed 
decisions is to:

• thoroughly evaluate the vulnerabilities  
 and define the potential failure modes,

• perform a screening to identify those that  
 contribute most to the risk,

• quantify the risk for those “risk-driver”  
 potential failure modes,

• evaluate the results thoroughly, and

• provide recommendations to address  
 high risk or uncertain situations in the  
 most efficient manner.

If these tasks are accomplished in concert, the owner/
regulator will understand the risks and recommendations, 
and will understand the justification for the suggested 
course of action. 

Risk-informed decisions have been made for a variety of 
situations to make wise use of resources and expenditures, 
and to ensure that appropriate actions are taken. For 
example, it may not make sense to expend large sums of 
money to modify a dam to pass the Probable Maximum 
Flood if the frequency of the flood that can be passed 
without modification is sufficiently low that the risks 
are well below risk guidelines. In addition, if those 
modifications result in passing more flow for smaller floods, 
the downstream risks may actually increase.

When evaluating a portfolio of dams, the highest-
risk dams and potential failure modes can be identified. 
Risk-reduction actions to address those risks which can 
be accomplished with relative ease, such as changes to 
operations, emergency management, and monitoring, 
may then be pursued while other, more costly and time-
consuming actions are evaluated and programmed. The best 
approach to addressing the highest-risk dams and potential 
failure modes can be evaluated based on the relative risk 
reduction afforded by the various alternatives. This may 
result in a phased approach to reducing risks.

For example, it may be possible to drive overtopping 

flood risks to near guidelines by the addition of a parapet 
wall and minor spillway modifications. However, to reduce 
risks well below the guidelines may require the construction 
of an auxiliary spillway at 100 times the cost. In this case, 
it may make sense to postpone construction of an auxiliary 
spillway and pursue the parapet wall alternative first.

Making risk-reduction modifications to an existing 
dam can be considerably more risky than constructing 
a new dam. For example, if it is necessary to make an 
excavation at the toe of a dam in order to construct 
remedial measures while at the same time maintaining the 
benefits of the dam and reservoir, a risk assessment can 
help determine the best approach. It may be appropriate 
to incorporate more conservative construction methods, 
such as segmented excavation and backfilling over limited 
distances (at additional cost) so that the downstream public 
is not exposed to inordinate risk during the period of 
construction. 

Using a risk-informed decision process is becoming the 
norm to prioritize limited resources as the nation’s aging 
infrastructure is addressed. The process helps balance 
the need to address the highest-risk structures first with 
reducing risk across an inventory as quickly and efficiently 
as possible. The process is indeed the way forward.

Gregg A. Scott, P.E., F.ASCE, is a lead civil engineer in the 
Risk Management Center for the U.S. Army Corps of Engineers 
and a former member of Geo-Strata’s editorial board. He can be 
reached at Gregg.A.Scott@usace.army.mil

Figure 4.  Risk matrix for portfolio of dams.
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SEEPAGE REPAIRS AT 
HOWARD HANSON DAM

By Richard Smith, P.G.

Figure 1.  Dam features.

T he Howard A. Hanson Dam (HAHD) is a critical 
flood protection and water storage project on 
the Green River in western Washington. On 
January 11, 2009, inspectors observed seepage and 

significant soil loss at the dam while still retaining a record 
flood pool, indicating that a seepage and piping dam failure 
was possible. The Green River Valley is home to over 35,000 
people, is one of the nation’s largest contiguous warehousing 
districts and supports important manufacturers.

HAHD protects the valley from the upper watershed runoff, 
but not from local inflows, which were running high that 
January and predicted to go higher. This classic winter storm 
event was known locally as a “Pineapple Express,” which 
was characterized by a locally intense rain event that lasted 

several days. To prevent the river from overtopping levees, the 
outlet gates at HAHD were closed, storing all runoff from 
the upper watershed. The result was a rapidly rising pool and 
increasing saturation of the right abutment that had proven 
troublesome since the dam’s initial construction.

Dam Background
HAHD is an earth embankment structure (Figure 1) 

located at a narrow constriction known as Eagle Gorge on 
the Green River and both constructed and operated by the 
U.S. Army Corps of Engineers’ (USACE) Seattle District. The 
left abutment of the dam is founded on volcanic bedrock. 
The right abutment consists of a complex assemblage of 
glacial and river valley deposits buried under a massive 
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pre-historic landslide composed of huge blocks of broken 
volcanic rock and smaller debris derived from the collapse 
of the north valley wall. This landslide was responsible for 
diverting the river to the southern portion of the valley and 
the subsequent erosion of Eagle Gorge in a pre-existing    
bedrock notch.

During dam design, engineers realized that the right 
abutment had the potential for seepage problems, and 
constructed upstream and downstream slope treatment 
filter blankets to mitigate this concern (Figure 1). The 
right abutment began showing signs of significant seepage 
during the first major flood pool in 1965, just three years 
after construction was complete. To mitigate this seepage, a 
drainage tunnel approximately 640 ft long was constructed 
into the right abutment in 1969 to reduce pore pressures 
within the right abutment. Additionally, the abutment 
was instrumented with piezometers and weirs to monitor 
seepage pressures and flow rates to supplement visual 
inspection. Over the subsequent decades, inspectors 
observed that minor amounts of silty material would enter 
the tunnel through construction joints during certain high 
flood pool events.

During dam design, engineers realized that the 
right abutment had the potential for seepage 
problems, and constructed upstream and 
downstream slope treatment filter blankets to 
mitigate this concern.

Pool of Record
The pool of record was reached on Friday, January 9, 

2009. Two days later, diligent monitoring and inspection 
efforts allowed quick identification of a torrent of turbid 
water flowing from one of the drainage tunnel’s vertical 
drains (Figure 2). The observations indicated that the 
soil loss was more severe than the occasional silt loss 
previously observed. The drain was plugged temporarily 
to prevent continued erosion of abutment materials. 
Fortunately, by this time the rain had stopped and the pool 
was being slowly lowered to increase storage in advance 
of future storms. On Monday, January 13, a depression 
approximately 10 ft in diameter and 6 ft deep was 
discovered on the upstream face of the right abutment less 
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than 300 ft from the drain that was producing turbid water.
District engineers were concerned that additional flood 

pools of equal or greater magnitude could cause further 
piping and loss of the right abutment, leading to failure 
and a sudden and catastrophic loss of pool. Pool lowering 
continued at a pace that prevented downstream flooding. 
USACE began an investigation of the right abutment 
by drilling additional geotechnical borings to better 
understand the geology and installing piezometers to better 
understand the pore pressures within the abutment.

Investigation also included geophysical investigations 
and dye tests to determine the locations of preferential 
seepage pathways. The timing of dye injection and arrival 
at known seepage locations was used to measure the rate 
of groundwater flow through the abutment. In March 
2009, engineers excavated the depression and discovered 
that the depression formed not from piping/erosion of 
abutment materials but from the collapse of an exploration 
adit (tunnel) excavated into the abutment prior to dam 
construction that had not been properly backfilled. This 
was good news, but only lessened and did not eliminate the 
concern for a piping failure.

The drainage tunnel’s vertical drains consisted of 
unfiltered 6-in.-diameter steel pipe with ¼-in. cut slots. 
Additionally, the tunnel floor drain was constructed with 
gravel that did not meet the USACE’s current filter design 

criteria. Engineers also discovered that the downstream 
portion of the right abutment seepage filter blanket was, in 
one region, lacking a critical gravel layer between the sand 
and gravel filter and the rock shell (large-diameter angular 
rip-rap). This missing gravel layer would allow the filter 
blanket to be lost into the rock shell. Dye and geophysical 
testing indicated that preferential seepage pathways existed 

through the landside complex of the right abutment. 
The preferential paths connected the drainage tunnel 
and possibly the filter blanket, and very rapid flow was 
measured along these pathways.

Residents, businesses and elected officials of the Green 
River Valley were notified of the issues associated with 
HAHD. The public was advised of the possibility of 
increased flood risk should the USACE need to release 
unusually large quantities of water during a flood to keep 
pool levels low enough to prevent seepage and a piping 
failure. They were also warned that the risk of flooding 
would be greater than normal until repairs to the right 
abutment could be completed.

Risk Mitigation Measures
To mitigate risks for the following flood season, interim 

risk-reduction measures were needed. The USACE installed 
a 475-ft-long, 2-row grout curtain on the upstream face 
of the right abutment and 13 sub-horizontal drains with 
pre-packed filters were installed from inside the tunnel 
to drain the abutment downstream of the grout curtain. 
Construction of the grout curtain required a unique, hybrid 
method of grouting due to the mixed bedrock-like boulder 
and soil conditions of the landslide and glacial/river valley 
deposits, respectively.

The grouting was accomplished using a sonic drill rig 
to drill to the final depth of the grout curtain. Balanced, 
stabilized grouts were injected from a packer at the end of 
the casing after the casing was retracted in 20-ft increments. 
During grout curtain construction, crews worked 24 hours 
per day, 6 days per week to ensure the work was done prior 
to flood season. Subsequent dye testing and piezometer 
data indicated that the interim measures were successful 
at significantly reducing the rate of groundwater flow and 
lowering pore pressures in the right abutment.

 Risk analyses indicated construction of the rapid interim 

Figure 2.  Turbid water from vertical tunnel drain.

Figure 3.  Drilling of vertical tunnel drains.
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measures was justifi ed. Additionally, the risk remained so 
high that repair of the right abutment, as well as additional 
measures beyond the grout curtain and the additional 
horizontal drains, were needed to permanently reduce 
risk to tolerable levels. Risk-mitigation alternative designs 
including a concrete cutoff wall, extending the grout curtain, 
an extended fi lter blanket on the downstream side of the 
right abutment and a low permeability blanket on the 
upstream side of the abutment, were considered. 

The USACE chose to repair the drainage tunnel and 
install a vertical well dewatering system upstream of the 
downstream fi lter blanket with the goal of having all 
repairs complete in time for the 2011 fl ood season. Tunnel 
repairs consisted of installing 23 fi ltered horizontal drains 
on the upstream side of the tunnel and 25 fi ltered vertical 
drains above and below the tunnel, rehabilitating the 
existing vertical drains as well as abandoning the fl oor 
drain perforated pipe. Each design element had its own 

construction challenges, but the vertical drain construction 
was the most challenging.

Vertical Drain Construction
The tunnel is relatively small in diameter with a 5 ft x 

8.5 ft rectangular section and a 6 ft x 6 ft horseshoe-shaped 
section. Most of the new drains were located in the smaller 
horseshoe-shaped section. The vertical drains were drilled 
from the ground surface, with a maximum ground surface 
elevation of 1,280 ft, to hit the tunnel roof at approximately 
elevation 1,110 ft (Figure 3). Drilling continued though the 
tunnel to reach an aquitard approximately 50 ft beneath 
the tunnel fl oor. An under-drain was constructed in the 
borehole beneath the tunnel fl oor and a separate over-drain 
constructed from the ground surface to the tunnel roof. The 
vertical under- and over-drains required an 18-in.-diameter 
borehole with an 8-in.-diameter stainless steel v-wire-
wrapped screen.

The depression formed not from piping/erosion of abutment materials but from the collapse of an 
exploration adit (tunnel) excavated into the abutment prior to dam construction that had not been 
properly backfi lled.
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The annulus of the 
borings was fi lled with fi lter 
sand graded to meet fi lter 
compatibility requirements 
based on geotechnical 
data collected from pilot 
borings completed prior 
to drilling of the large 
diameter drains. Because 
steel sets embedded every 
three feet within the 
horseshoe-shaped concrete 
were considered essential 
to the tunnel’s structural 
stability, drilling of the 
large-diameter vertical 
drains between the steel 
sets had to be very precise, 
deviating less than 6 in. 
horizontally from the target 
location. The steel sets were 
located prior to drilling 
with ground penetrating 
radar and their locations 
marked on the ceiling of 
the tunnel.

A dual-rotary drill rig 
was used to minimize 
the amount of drill fl uids 
introduced into the 
formation and to ensure that 
a straight hole was drilled 
to hit the target zone at the 
tunnel ceiling. Additionally, two transits were used to keep 
the casing plumb at surface as each 20-ft section of casing 
was added until the drill bit made contact with the outer 
edge of the tunnel concrete liner. Inclinometer casing with 
centralizers was then lowered within the 18-in. casing to 
measure the deviation of the hole. Of the 25 vertical drains, 
all but three met the tolerance requirement. Two of these 
holes were barely out of tolerance and only nicked the steel 
sets and were thus accepted. The third hole was offset 11 in. 
from the center of the tunnel in the downstream direction, 
which required a structural analysis of the impact of this 
offset on the sidewall before it was accepted.

Upon acceptance, a smaller diameter bit was advanced 
through the ceiling as a fi nal verifi cation of the borehole’s 
accuracy. The concrete ceiling was cored by attaching an 
inverted 19-in. diamond-core barrel to the drill rod and 
pulling the rotating core barrel up from the surface with 
the drill rig at the surface. The fl oor was also cored from 
the surface in this manner (Figure 4). The 18-in.-diameter 
casing was then advanced through the fl oor to the fi nal 
depth approximately 50 ft below the bottom of the tunnel.

The under- and over-drains were completed by installing 

the well screen from the 
surface and installing fi lter 
pack with a tremie pipe 
where the formation was 
saturated and washed down 
with water while poured 
from above in unsaturated 
conditions. Since the 
over-drain section could 
not rest on the bottom 
of the borehole, it had to 
be hung in tension from 
the surface and supported 
inside the tunnel ceiling 
with a jacking stand as an 
extra safety precaution. A 
stainless steel retainer plate 
with neoprene packer was 
used to keep the sand fi lter 
pack for the over-drain 
from entering the tunnel.

Risk Reduced
All seepage repairs 

were completed on 
schedule prior to the 
2011-2012 winter fl ood 
season, thus completing 
all anticipated repairs to 
the right abutment less 
than two years after the 
2009 fl ood. The residents 
and businesses of the 

Green River Valley were notifi ed that once again Howard 
A. Hanson dam was providing its design fl ood protection 
level. USACE used a combination of seepage barriers (grout 
curtain) and fi ltered drainage (tunnel drain improvements 
and short path dewatering wells) to mitigate seepage risk. 

Of these two methods, the fi ltered drainage option 
was found to be far less expensive than barriers such as 
grout curtains, concrete cutoff walls, and low permeability 
blankets and may be more effective. As part of its 
comprehensive risk assessment of HAHD, USACE identifi ed 
other signifi cant and credible failure modes associated with 
the yet-to-be-tested-and-utilized spillway. Repairs for the 
spillway failure modes are currently under construction or 
in design.

Richard Smith, P.G., is the chief geologist for the Seattle 
District of the U.S. Army Corps of Engineers. Richard has 
B.S. and M.S. degrees in geology and 12 years of dam safety 
experience in the Pacifi c Northwest. He can be reached at 
richard.e.smith@usace.army.mil
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Figure 4.  Concrete core barrel coring through floor.  Ceiling 
core bit in background and 18-in. casing drilling below tunnel 
in far background.
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S an Pablo Dam is located three miles southeast 
of El Sobrante, CA and is owned by the East Bay 
Municipal Utility District (EBMUD). EBMUD is a 
publicly owned utility that provides water to about 

1.3 million people in Northern California. The dam is a key 
component of the San Francisco Bay area’s water supply. 
This hydraulic fill dam was built in 1920 using state-of-the-
art construction techniques at that time.

However, as the fields of civil and geotechnical 
engineering continued to evolve, updated analyses indicated 
that improvements to the dam were required. In 1967, a 
downstream buttress was placed to improve stability. In 
the mid-1970s, the seismic stability of San Pablo Dam was 
reevaluated and, as a result, the reservoir was drained and 
a buttress fill was placed at the upstream face of the dam 
in 1980. The historic dam configurations are shown in        
Figure 1.

The dam is 170 ft high, 1,200 ft long and the spillway 
provides 15 ft of freeboard. Placement of the upstream 
buttress fill in 1980 increased the crest width from 50 ft 
to 125 ft. The upstream slope is inclined at 4H:1V and the 
downstream slope is about 2H:1V. San Pablo Reservoir has 
a capacity of 38,600 acre-ft, a surface area of 834 acres, and 
a shoreline length of about 14 miles.

Recent Seismic Issues
In 2002, the U.S. Geological Survey established a 62 

percent probability of a strong earthquake with a magnitude 
greater than 6.7 striking the greater San Francisco Bay 
Region within the next 30 years (Figure 2). California’s 
Division of Safety of Dams (DSOD) requested that EBMUD 
again reanalyze the seismic stability of San Pablo Dam. 
The new analysis found that the dam’s embankment and 
foundation were subject to liquefaction and that up to 35 
ft of downstream slumping of the dam crest might occur. A 
key assumption of the analysis was that the hydraulically-
placed shells on each side of the core would liquefy – a 
common problem in typical hydraulic fill dams. In response, 
EBMUD immediately lowered the maximum water level by 
20 ft to provide at least 35 ft of freeboard and remove the 
seismic-induced hazard to the 50,000 residents downstream. 

CDSM is an in-situ ground improvement 
technique where cement slurry is injected 
through large-diameter multi-augers and 
mixed with existing soils. 

Retrofit Design
Lowering the reservoir coincided with a severe drought, 

requiring EBMUD to place restrictions on water use to 
cut down on consumption. Thus, EBMUD decided to 
focus on an alternative that would allow the reservoir to 
be operational while constructing the improvements. The 
selected alternative consisted of construction of a larger 
buttress fill at the downstream shell and cement deep soil 
mixing (CDSM) for in-place improvement of the very thick 
liquefiable alluvium/colluvium foundation soils.

CDSM is an in-situ ground improvement technique 
where cement slurry is injected through large-diameter 
multi-augers and mixed with existing soils. Even though 
CDSM in-place improvement methods have been used 
for many projects, this was the largest application of the 
CDSM technology for an embankment dam in the U.S. The 
project required improvement of the alluvial foundation 
soils that were up to 120 ft thick, making most other in-
place improvement methods impractical. After completing 
a comprehensive supplemental field and laboratory testing 
program, including a full-scale CDSM pilot test, the design 
team developed a final design of a smaller, optimized 
CDSM treatment zone and a smaller benched buttress.

Key Innovations
The seismic upgrades of San Pablo Dam stand out as 

an innovative rehabilitation project largely because of 
the approach to the engineering evaluation, design, and 
construction phases of the project.

Evaluation. It is generally assumed that hydraulically-
placed materials are loosely deposited and therefore 
liquefiable. However, the project team developed a 
detailed and innovative approach to geotechnical 
investigations of the dam shell materials, revealing that the               

Seismic Upgrades 
of San Pablo Dam

By Atta B. Yiadom, P.E., M.ASCE and Guilaine L. Roussel, P.E., M.ASCE
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hydraulically-placed embankment materials were 
comprised of stiff clay and thus were not liquefiable. This 
finding significantly reduced the deformation estimates, 
the scale of the remedial work necessary to upgrade the 
seismic stability of the dam and its foundation, and the 
environmental impacts associated with a larger buttress. 
The cost savings was on the order of $40 million, a 
significant savings on a project with a construction cost 
that totaled approximately $60 million. Figure 3 shows 
the initial remedial concept during the Environmental 
Impact Report (EIR) process and the final remedial design. 

Design. Three key steps enabled a final design that 
was cost effective, innovative, and appropriate. First, 
the final design involved an extensive CDSM field and 
laboratory testing program that significantly reduced the 
amount of cement required, saving costs and reducing 
the project’s carbon footprint. Test results showed that 
the strength of the CDSM would be twice the 28-day 
strength approximately one year after mixing; i.e., towards 
the end of construction. This allowed the design to use 
a lower CDSM design strength at the beginning with 
the expectation of a higher design strength at contract 
completion time, and reduced the size of the CDSM-
treated zone and the overall cost.

Second, the specifications allowed consideration 
during bidding of competing methods for completion 
of the CDSM work to make the bids more competitive. 
Third, the plans allowed the contractor to choose from a 
range of acceptable combinations of shear wall spacing 
and strength provided in the specifications to optimize 
the contractor’s operation. These flexibilities allowed 
for construction of a robust CDSM foundation that 
exceeded the contract strength requirements and allowed 
the reservoir to become fully operational earlier than 
projected.

Another innovative feature of the design was the 
installation of a remotely-monitored automated survey 
system to respond to DSOD’s requirements for daily 
monitoring during construction to ensure adequate 
warning in the event of dam movement. The automated 
system reduced the construction monitoring costs and 
also eliminated the need for the semi-annual manual 
survey as part of the dam safety surveillance program.

Construction. In May 2008, a contract for construction 
of the seismic retrofit was awarded for a cost of $55 
million. The major components of the upgrade work 
consisted of approximately 140,000 cubic yards of CDSM 
walls and approximately 600,000 cubic yards of materials 
moved to build the buttress fill. The CDSM subcontractor 
used two multi-auger rigs capable of mixing soil at depths 
up to 120 ft to produce three overlapping 3-ft-diameter 
CDSM columns with a center-to-center spacing of 2 ft.

Final design plans required the CDSM walls to be 
embedded in bedrock and a construction-phase CDSM 
test section was installed to establish a relationship 

Figure 1. Top: Cross-section of San Pablo Dam showing 
history of construction and improvements.  Bottom:  Aerial 
photo of San Pablo Dam and Reservoir; current construction 
project area is highlighted.  
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between drilling energy and 
bedrock embedment. Because 
of the diffi culty associated 
with penetration into rock 
observed during the design-
phase CDSM test section, and 
in order to improve CDSM 
production, the contractor pre-
drilled into rock at each CDSM 
element using 3-ft-diameter 
continuous fl ight auger 
equipment. The pre-drilling 
was performed by a drill rig 
that was instrumented to 
provide continuous readings 
of torque and drill resistance 
with depth. The drill resistance 
was used as an indicator of the 
top of rock.

Pre-drilling for the CDSM 
installation began near the 
left abutment of the dam 
(Figure 4). The drilling quickly 
revealed that the rock beneath 
the dam was softer and more 
deeply weathered than at 
the CDSM test sections and 
thus, the top of rock was 
not as clearly defi ned by an 
increase in drill resistance. 
This discovery led to drilling 
additional borings in the 
CDSM treatment area to better 
defi ne the top of rock. Then, 
modifi ed procedures were 
developed for combining the 
drill resistance results with 
the data on top of bedrock 
elevation from borings to 
control the fi nal depth of 
pre-drilling and the required 
embedment of the CDSM 
walls into the more weathered 
bedrock.

The quality of the CDSM 
work was evaluated by the completion of 65 full-depth 
continuous core borings to assess the uniformity of 
mixing and to collect samples for strength testing. The 
requirements for core recovery were a minimum of 85 
percent over any 4-ft core run and a minimum of 90 
percent when averaged over all core runs within a single 
boring. Also, lumps of unimproved soil could not amount 
to more than 15 percent of the total volume of any core 
run. These requirements were met in all the borings. The 
average unconfi ned compressive strengths from the 28-day 
test results at all borings exceeded the minimum average 

required shear strength. The volume of CDSM material 
actually built increased by approximately 5 percent over the 
pre-construction estimate due primarily to the increased 
embedment into bedrock.

These fl exibilities allowed for construction of 
a robust CDSM foundation that exceeded the 
contract strength requirements and allowed 
the reservoir to become fully operational earlier 
than projected.

Figure 2. Map showing project location and surrounding seismic hazards. 
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Another innovation was the development of a method 
specification for the CDSM spoils used as buttress fill after 
finding that the target dry density could not be achieved 
due to the unusual characteristics of the CDSM spoil 
material. The cement-treated spoil materials were more 
lightweight than expected, they easily degraded during 
laboratory compaction and they had unusually high field 
optimum water content characteristics compared to the 
moisture content determined by oven drying. This resulted 
in conventional compaction testing techniques giving 
erroneous results. Use of imported fill instead of the waste 
material would have been very costly, required a major 
change to the environmental permits, and delayed project 
completion.

Environmental and Sustainability 
Considerations

Environmental sustainability was promoted through the 
reduced volume of the new buttress fill and the CDSM-
treated foundation, and through the use of CDSM spoils as 
buttress fill. The reduced buttress size and the use of spoils 
as fill significantly reduced the environmental impacts of 
the project by reducing the encroachment of the buttress 
fill on environmentally sensitive areas such as wetlands and 
riparian habitat below the toe of the dam. It also eliminated 

the need to obtain soil from a borrow area that was located 
more than a mile from the dam site and was only accessible 
using a steep and winding haul road that traversed 
environmentally sensitive areas.

Environmental sustainability was promoted 
through the reduced volume of the new but-
tress fill and the CDSM-treated foundation, and 
through the use of CDSM spoils as buttress fill.

Removing the borrow area and haul road from the 
project avoided impacts to federal and state jurisdictional 
drainages as well as a critical Alameda Whipsnake habitat, 
and eliminated the need for transporting approximately 
550,000 cubic yards of material. Environmental and 
economic sustainability were also promoted by maintaining 
the reservoir, albeit at a reduced level, during construction, 
significantly limiting the impact on biological resources and 
allowing for economically productive use of the reservoir 
water during construction.

Lessons Learned
Several actions proved to be critical to the success of the 

project and are important lessons learned:

Figure 3. The initial remedial concept during the Environmental Impact Report (EIR) process and the final remedial design.
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1. Question and validate all key preliminary design  
 decisions. The assumption made during preliminary  
 design that the hydraulic-fill shells of the dam were  
 liquefiable was found to be incorrect and   
 significantly changed the scope of the required   
 seismic upgrades.

2. Develop specifications for soil improvement that  
 achieve required results while maintaining   
 flexibility of construction methods and equipment.  
 The CDSM specifications allowed the use of a range  
 of CDSM equipment and defined acceptable   
 combinations of shear wall width, strength and  
 spacing that provided the contractor with options  
 and increased competition during bidding.

3. Truly work together to solve problems during   
 construction. Variation in rock quality between the  
 test section locations and production locations   
 made the definition of the top of rock and the   
 required embedment into rock more difficult. The  
 unusual compaction characteristics of the CDSM  
 spoil materials also presented a challenge during  
 construction. Developing solutions to these   
 problems could only be achieved by    
 the owner, engineer, construction    

 manager, regulator and contractor working   
 cooperatively and being open to new approaches  
 based on experience, sound engineering, and   
 common sense.

The innovations in engineering evaluation, design, and 
construction resulted in an improved degree of reliability 
and seismic safety while minimizing environmental 
impacts and reducing project costs.

Atta B. Yiadom, P.E., M.ASCE, is a senior civil engineer 
with East Bay Municipal Utility District in  Oakland, 
CA, with over 25 years of civil/geotechnical engineering 
experience. He manages EBMUD’s Dam Safety Program 
and was EBMUD’s project manager for the San Pablo Dam 
Modifications project. He can be reached at ayiadom@
ebmud.com 

Guilaine L. Roussel, P.E., M.ASCE, is a principal at Terra 
Engineers, Inc. in San Francisco, CA. She has over 30 
years of engineering and senior management experience 
and was the design team project manager for the San 
Pablo Dam Modifications project. She can be reached at 
GuilaineRoussel@terraengineers.com

Figure 4. Pre-drilling and CDSM installation.
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Figure 1. Failure of slope stability test levee (courtesy 
of Robert Meijer, TNO). 

L
evees that protect the low lands against flooding are of 
vital importance in the Netherlands. Without its 3,200 
km of main levees, about two-thirds of the country 
would be flooded. The U.S. has over 160,000 km of 

levees, primarily along the Mississippi River and in the 
California Delta. In general, levees are the most affordable 
way to create a flood barrier. However, an existing levee 
may not be adequately reliable, or it may be oversized. In 
contrast, a ‘smart levee’ provides intelligence about its past, 
current and expected condition to those who depend on 
them, to help make informed decisions in maintaining 
flood protection levels. A smart levee combines modern 
sensor technology with relevant knowledge on the levee’s 
potential failure mechanisms.

The evacuation of over 200,000 people in the middle 
of the Netherlands in early 1995 because of a threatening 

flood would have been better supported had a proper 
monitoring system been in place at the weakest links in the 
levee system. This non-failure event started a nationwide 
levee safety assessment program which has evolved 
over time. After the sudden failure of a levee during the 
dry summer of 2003, efforts were made by the Dutch 
government and research institutes to investigate the use 
of sensor systems for the inspection of levees on a large 
scale. These efforts have led to the IJkdijk (‘ike-dike’ - Dutch 
for ‘calibration levee’), a research program where full-scale 
levees are brought to failure both to test a variety of sensor 
systems under the most extreme field conditions and to 
increase the knowledge on various failure mechanisms.

SMART LEVEES – 
GETTING THE MOST OUT 

OF FLOOD BARRIERS
By André Koelewijn, Ph.D., Marcel Visschedijk and Ton Peters

A smart levee combines modern sensor tech-
nology with relevant knowledge on the levee’s 
potential failure mechanisms.
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Full-Scale Tests to Failure
The IJkdijk test program started 

in 2007 with a wave overtopping test 
on a 4-m-high levee. This levee was 
destroyed using a wave overtopping 
simulator, releasing up to 14 m3 of 
water at a time over a width of 4 m. 
The levee was equipped with sensors 
to record pore pressures, humidity, 
temperature (as a proxy of groundwater 
flow) and acoustic measurements. 
Results indicated a much higher 
resistance to erosion than could be 
expected from the existing design 
guidelines.

In 2008, a larger experiment was 
conducted devoted to slope stability. A 
6-m-high, 100-m-long test levee was 
built with a large number of sensors 
installed. These sensors included 
pore pressure piezometers; infrared 
cameras; three different fiber optics 
systems to measure temperature, strain 
and acceleration; two types of inclinometers; extensometers; 
geophones; hydrophones; inverted pendulums; liquid level 
settlement sensors; laser scanning equipment and humidity 
sensors. On the third day of the test, a rapid failure occurred 
(Figure 1). From some of the measurements made on the 
first day, a clear prediction of the location of the failure 
could be made. The critical load level became clear on the 
third day, well before imminent failure could be detected by 
visual inspection.

A year later, a series of four tests on seepage erosion 
(piping) was conducted. A 15-m-wide, 15-m-long clay 
levee was built on top of a 3-m-thick sand layer. On one 
side of the levee, the water level was increased until piping 
occurred, usually after 4 to 6 days of testing. These full-scale 
field tests were preceded by an extensive laboratory test 
program. The lab testing involved 75 small-scale tests with 
a seepage length of 30 cm; 11 medium-scale tests with a 
seepage length of 1.43 m; and 4 geocentrifuge tests at 30g 
with a seepage length of 34 cm, corresponding to a seepage 
length of 10.2 m in full scale. Each of the field tests had a 
seepage length of 15 m and a levee height of 3.5 m. Failure 
typically occurred at a net head difference of 2.13 m. Figure 
2 shows the first seepage erosion test shortly after failure.

At the sand-clay interface, a grid of 8 x 15 pore pressure 
meters was installed, together with glass fibre optic 
cables to measure temperature and deformations. In 
addition, infrared cameras, self-potential measurements, 

hydrophones and flow meters were installed and regular 
visual inspections were carried out. Some of these 
instruments were still under development, but the field tests 
clearly showed their robustness and added value for the 
detection of seepage erosion.

The growth of the piping channels from downstream to 
the upstream side and subsequent enlarging of the pipes 
until failure occurred could well be monitored by the pore 
pressure meters. It appeared that the passage of the erosion 
front resulted in a typical ‘signature’ in the measurements. A 
more important conclusion for practical applications is that 
almost similar findings were obtained from the temperature 
measurements by fibre optics. Although the interpretation 
is more complex, installing fibre optic cables under existing 
levees prone to piping is a viable option, also from a cost 
perspective, while large-scale application of pore pressure 
meters will be far too expensive.  

Future Tests
In 2012, a new field test will be carried out to test 

several failure mechanisms simultaneously. A new levee 
will connect the side wall of the first piping experiment to 
the remaining part of the stability test levee over a length 
of about 90 m. This new test levee will consist of four 
segments, enabling another two piping tests, a smaller 
slope stability test and a fluidization test. If failure does not 
occur by the desired failure mechanism, an overtopping 

Figure 2. First seepage erosion test after failure (courtesy of André Koelewijn, 
Deltares). 

After the sudden failure of a levee, efforts were made to investigate the large-scale use of sensor 
systems for levee inspection.
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Figure 3. Smart levee in 
Boston, UK (courtesy of 
EU-funded UrbanFlood 
project).

erosion failure test may be performed on each section. The 
tests will be conducted in three separate test weeks during 
August and September. During these weeks, an increasing 
load level will be applied until finally failure will occur. 

The main purpose of this new experiment is to test the 
predictive power of full-service levee sensor systems, i.e. 
sensors combined with data processing and an information 
system to produce timely, reliable warning should failure 
occur. The application of such systems, validated under 
extreme field conditions including failure, into practice 
would be a major improvement to the current state-of-the-
art regarding levee management in the Netherlands. It 
would also form the answer to the public needs expressed 
after the evacuation of 1995 and the failure in 2003.

In the final test of the IJkdijk program in 2013, another 
field test devoted to a single failure mechanism, static 
liquefaction of loosely packed sand, will be performed with 
the dual aim of increasing the knowledge on liquefaction 
and testing sensor equipment under field conditions. The 
processes leading to liquefaction and its effects on a levee 
will be studied. The details of this test are yet to be 
determined, but from earlier levee failures caused by 
liquefaction, it is clear that this test will surpass the 
previous ones in size with a failure size of 100-600 m.

Testing an Existing Levee Section
Meanwhile, tests are being conducted to better determine 

the actual strength of the main levee system along Lake 

Marken, north of Amsterdam. Until the closure of the 
Southern Sea (northeast of Amsterdam) in 1932, the 
hydraulic boundary conditions seemed to be more severe 
than at present. Although the design load is considered 
to last longer, the peak level is much lower than the 
survived historical level. According to the latest safety 
assessment, about 90 percent of these levees are unsafe 
and rehabilitation would cost over $500 million. Because 
of these excessive costs, the safety assessment procedure 
has been reviewed and the conclusions showed that the 
strength of the peat layers under these levees might be 
severely underestimated. Field trial tests should provide 
more reliable indication of the strength. These trials cost 
about $7 million but the positive intermediate results 
indicate that over $100 million may be saved.

Applications in Practice
Soon after the first experiments, the developed 

knowledge was put into practice by monitoring existing 
levees which should not fail. Applications in the 
Netherlands so far include a large levee at the Groningen 
Sea Port with four intensively instrumented cross-sections 
connected by a glass fibre optic cable, several small levees 
around Amsterdam with two or three instrumented 
cross-sections each, and a few cross-sections in the once-
evacuated area in the middle of the country. Elsewhere in 
Europe, similar levee monitoring locations have been set 
up along the Rhine River at Rees, Germany and in the town 
centre of Boston, UK.

UrbanFlood monitoring site Boston, UK
Embankment near Grand Sluice Tidal Lock
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Although the interpretation 
is more complex, installing 
fi bre optic cables under 
existing levees prone to 
piping is a viable option, 
also from a cost perspective.

In Boston, the outward slope of 
a levee along a tidal river is subject 
to repeated sliding as shown at 
the bottom-left corner of Figure 
3. The daily tidal difference here 
amounts to 4-6 m. As part of a 
research project funded by the 
European Union, this levee has 
been instrumented to determine 
the danger in this situation. In 
three cross-sections, a number of 
pore pressuremeters, tiltmeters 
and inclinometers have been 
placed, and at two levels along 
the slope a fi bre optic cable 
woven in a geotextile mat has 
been installed in a shallow trench 
(Figure 3). After a few months of 
measurements, analyses indicate 
that the superfi cial sliding is likely 
to continue, but a deep sliding 
plane which would immediately 
endanger the houses and the 
area behind the levee seems very 
unlikely to occur.

Large-Scale Application
So far, the applications in 

practice have been confi ned to a 
few interconnected cross-sections, 
covering only a small part of a 
levee. From 2012 onward, the 
smart levee concept will be applied 
on a wider scale when the weak 
parts of the levee protecting the 
northeast of the Netherlands from 
the sea will be instrumented over 
a length of more than 16 km. The 
levee safety assessment determined 
that these parts are unsafe with 
respect to slope stability and 
seepage erosion. The aims of this 
project are to:

• reduce the uncertainties  
 regarding time-dependent  
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 parameters like pore pressures  
 inside the levee,

• obtain more detailed   
 information for the design of  
 rehabilitation works (as far as  
 these works are still necessary  
 after reduction of   
 the uncertainties) and

• have a proper data and warning  
 system for both daily   
 maintenance  and inspection  
 and in case of calamities.

A Framework for Smart 
Levees

The detailed design of a smart 
levee sensor system requires a close 
interaction with the modeling 
and calculation tools applied to 
process the measured data and 
to assess the current and future 
safety of the levee. If sensor data 
cannot be processed and evaluated 
in a timely manner, its usefulness 
should be seriously questioned. 
Therefore, the applicability and 
functionality of each instrument 
should be evaluated as part of the 
system design. Using the knowledge 
from the models applied to assess 
the safety of the levee beforehand, 
the uncertainties and how these 
can be reduced by monitoring at 
or near optimal locations may be 
established. Once received, the 
data can be handled by tools such 
as the FEWS-DAM levee strength 
forecasting system. This tool can be 
used in an operational context, both 
under daily conditions and in times 
of crisis, as illustrated in Figure 4, to 
support the right decisions related 
to flood safety.

Creating integral decision support 
systems like these is only possible 
through large-scale field testing of 
both sensor systems and levees unto 
failure, and diverse long-term field 
pilots to ensure reliable application 
of such tools. The resulting detailed 
knowledge on the condition of 
levees will reduce the costs of levee 
maintenance and improvement, 
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balancing the costs of this monitoring and surveillance 
system. In addition, mass evacuations as in 1995 or even 
flood disasters will become less frequent, which results in 
further savings and improvement of the quality of life in 
delta areas.

André Koelewijn, Ph.D., is researcher & scientific leader 
of the IJkdijk test program at Deltares. He can be contacted 
at Andre.Koelewijn@deltares.nl

Marcel Visschedijk is R&D manager of the FEWS-DAM 
software suite for real-time forecasting of flood risks 
at Deltares. He can be contacted at Marcel.Visschedijk@       
deltares.nl

Ton Peters is a specialist on instrumentation and project 
manager for the IJkdijk foundation at Deltares. He can be 
contacted at Ton.Peters@deltares.nl

Figure 4. FEWS-
DAM levee strength 
forecasting system.
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Across our industry the battle cry has been raised. 
We must improve how our clients perceive the 
value of our services or fall victim to continued 
commoditization and marginalization. 

Organizations such as ASFE/The Geoprofessional 
Business Association and the Geo-Institute have identified 
this concern as the most pressing issue facing the geo-
professional industry and are devoting significant resources 
to try to improve the perception of our industry.

Good News/Bad News
The good news: one of the most effective weapons in this 
fight lies right under our nose. Even better, it is inexpensive, 
can be implemented with our current resources and will 
result in immediate dividends. What’s this secret weapon? 
It’s the simple act of improved consulting with clients about 
project risk. Project risk is the very reason why clients need 
geo-professionals. As a result, clients assess us on project 
risk interactions to determine why they should hire us, what 
they should pay us and how much they will listen to us. 

MAXIMIZE OUR VALUE
By Being Active 
Consultants
 By Michael J. Yost, Esq.
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Ultimately, these interactions 
will determine whether we are 
viewed by the client as value-
added or just like everyone 
else. Now, here’s the bad news 
(you knew there had to be a 
catch!)  We, as an industry, 
have historically struggled 
with the act of consulting, 
especially on smaller or 
less complex projects, and 
must improve if we are to be 
successful.

The Struggle
Why have we struggled with consulting with clients 

on our typical projects? Some would fall back on the 
simplistic theory that engineers by nature are not effective 
at communicating with their clients. It’s simply not true. 
We have all the expertise and ability necessary to effectively 
communicate risk issues. The real reason we have struggled 
with consulting lies in a fundamental flaw in our industry 
mindset and process that has limited the effectiveness of 
how we interact with clients. 

Specifically, the flaw lies in our overconfidence on the 
impact of the holy grail of our industry, the all-important 
report, deliverable or instrument of service. Whatever we 
call it, we devote significant time and energy in creating 
this final document. You’ve probably created committees 
to study its formatting and standard templates and worked 
very hard to brand it. Why is emphasizing the final report 
considered a flawed process? Because a simple fact must be 
acknowledged: nobody reads it!

What usually happens when we deliver a report to our 
client on a typical project? It gets handed off to someone 
else to use for their own specific purposes without the client 
ever looking at it. Even the person who uses it typically flips 
through the report, ignoring everything but the specific 
section or table with the particular information they’re 
looking for. All the other information that we spend hours 
creating and wordsmithing is largely ignored and important 
advice is not acknowledged or heeded. 

Admittedly, this is a fault of our clients and their 
consultants/contractors, and it is neither wise nor 
defensible on their part. But we must recognize this reality 
if we are to improve how we consult with our clients. The 
reality is that language in our reports does not effectively 
influence client decision-making or prevent problems from 
occurring in the first place. Worse, because the client pays 
little attention to our reports, our efforts and warnings are 
viewed as defensive language, not as increasing our value to 
the client.

Active Consulting
Simply put, without the 

additional step of actively 
consulting with the client about 
the information our report 
contains, from the client’s 
perspective it is just a piece of 
paper. How often does our client 
hear from us? If it’s primarily 
limited to chasing new work or 
asking for payment, our client 
interaction is focused on the 
report, or just another piece of 
paper they must obtain. If all we 

are to our client is a piece of paper, why wouldn’t the client 
pick the cheapest piece of paper? It’s neither fair nor just, 
as our reports are the conclusion of a great deal of time, 
expertise, effort and energy on our part. But, if we don’t 
recognize this problem and correct our process, we then fall 
into Albert Einstein’s definition of insanity: Doing the same 
thing over and over again and expecting a different result.

The best way to prevent problems and improve the 
success of our projects is to effectively consult with our 
clients about the risk of those projects. To start, recognize 
that clients view our role differently than we do. Clients 
believe they are hiring a driver – “just get me where I need 
to go and keep me safe along the way.” In reality, we are 
providing them with a GPS system – “follow my directions 
and you’ll get there.” 

Through the act of consulting, we will allow the client 
to better understand our role and perspective. However, 
we will better understand the client’s mindset as well. No 
client ever intends to make a bad decision. They make bad 
decisions because they’ve decided to listen to the wrong 
advice or their own flawed understanding of the issue. 
Through consulting, we have the best opportunity to correct 
bad advice and improve their understanding of the issues, 
thus preventing bad decisions from occurring, making 
projects more successful and showing the value that we are 
providing.

 “Consulting” is a buzzword used across many industries, 
but have we actually thought what it actually entails? For 
our business, consulting on project risk breaks down into 
four separate but equally important tasks:

1. understand risk from the client’s perspective,

2. anticipate changes outside of our control that will  
  impact the success of our recommendations,

3. communicate with the client the impact of those  
  changes, and

4. influence client decision-making.
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Follow these four steps consistently 
on every project and we will see 
dramatically increased project success.

Understand Project 
Risk from the Clients 
Perspective

Clients don’t view risk in the same 
way we do. They don’t care about how 
soils shrink or swell. They care about 
three primary concerns: money, time 
and not looking bad to their superiors 
or stakeholders. When we look at the 
specific geoprofessional risks the client 
may face with their decisions, we must 
be able to view and communicate about 
the issue in a way that motivates client 
action. The issue is not about shrinking 
or swelling, but about how shrinking 
and swelling may cost the client money, 
time or embarrassment. 

Anticipate Changes Outside of Our 
Control. Most problems that will 
develop on a project are not due to 
errors by geoprofessionals, but by 
changes in the project or deficiencies in 
the services of others that have changed 
the result of our recommendations. 
We must be able to anticipate how 
changes or deficiencies may impact our 
recommendations and be prepared to 
advise the client accordingly to prevent 
them from happening.

Communicate With Clients About 
Those Changes. It does neither us nor 

our client any good to identify the 
potential changes/deficiencies that may 
impact our recommendations and not 
share those concerns with the client. We 
must make the client aware of how those 
issues could impact the value-added 
recommendations we have given so 
that they can take the necessary steps to 
prevent them from occurring. Otherwise, 
our perfectly valid recommendation 
will remain at the risk of others. The key 
is to communicate the risk using our 
understanding of the client’s perspective 
of risk.

Influencing Client-Decision Making. 
This is the most important stage in the 
consulting process, in which we use our 
expertise to convince the client to move 
the project in a positive direction, rather 
than simply hope others do the same. 
The key to success is that we influence 
the decision based on a sincere desire to 
improve the success of the project, and 
not as an attempt to sell more services, 
increase fees or appear to avoid liability. 

 After all, isn’t this how the client 
really assesses the value of his/her 
team? What good is our expertise if it 
ultimately is not put to use to maximize 
the project’s chance of success? Worse, 
what if the client doesn’t recognize that 
our expertise results in a better chance 
of project success? This crucial step of 
influencing the client’s decision-making 
to avoid problems can both improve 
project success and educate the client 
on the role we played in maximizing its 
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success. In other words, maximize 
our value.

It’s Your Funeral
Too many times we take the “it’s 

your funeral” approach: either 
sitting passively on the sidelines, 
relying on our report language 
and watching the client making 
poor decisions or, worse, not being 
engaged enough in the project to 
even know what the client does after 
our recommendations have been 
made. Not only does this approach 
squander a great opportunity to 
show the value of our contribution 
to the project, it’s also poor risk 
management. 

When we take the “it’s your 
funeral” approach, we assume 
that we’re off the hook as it’s the 
client’s problem to address. But 
experience tells us that clients 
rarely take responsibility for their 
poor decisions after a problem 
develops. They act like a guided 
missile looking for a target, and if 
the problem touches in any way our 
services, we can be assured the client 
will attempt to hold us responsible 
for their decision, asking us, “Why 
did you let me do this?”

Actively Consulting 
Is Simple

Here’s the best part: actively 
consulting is simple, quick, costs us 
very little and can be implemented 
immediately. The specific process 
will vary depending on the size of 
the project and the complexity of 
the issues involved. For the most 
part, the four-step active consulting 
process can be done in a simple 
five-minute phone call.

Here’s a basic example: We have 
a project where we’ve come up 
with a great, cost-effective solution, 
but that solution has particular 
sensitivity to water infiltration. Our 
traditional approach would have us 
put language in our report advising 
positive drainage and warning 
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about the impact of water infiltration and its impact on 
our recommendations. Necessary, but not likely to impact 
positive decision-making. 

What if we were to call our client just after the report was 
issued and actually discussed the water infiltration issue 
directly with him/her, convincing them to make sure the 
landscape architect properly assesses the issue? What if 
we suggested that we’d be happy to call or meet with the 
landscape architect and civil engineer to discuss further? 
This sounds simple, because it is. 

But look at how that simple conversation drew the 
client’s attention to an important issue he/she may have 
otherwise missed and instituted a process to prevent water-
infiltration from occurring, resulting in a more successful 
project. More importantly, look at how the client now views 
how we approached the problem. We weren’t just a piece 
of paper. We didn’t call him/her just to sell extra services 
or to seek a change order. We called him/her to make sure 
that we maximized the project’s chance of success. That’s 
consulting! That is why our client will value us and the 
services we provide. 

Look at it another way – what’s the worst that can 
happen? Maybe the client doesn’t listen to us initially. We 
will see, however, that the positive impact of consulting 

is cumulative, meaning that if we consistently take this 
approach, our client will ultimately realize that we are 
looking out for their best interests. They will listen and they 
will act accordingly. Finally, they’ll worry less about what we 
charge for our services because the value we bring will be 
worth it.

We Have Two Choices
At the end of the day, we have two options: Keep doing 

what we are doing and continue to battle commoditization 
(we are the same as everyone else) and marginalization (our 
opinion is less important than others), or do something 
different. Imagine instead the impact of actively embracing 
effective consulting – separating ourselves from the pack 
and having our opinion valued by our clients. What a world 
that could be!

Michael J. Yost is a senior principal and general counsel for 
Terracon, working out of company headquarters in Olathe, KS. 
He can be reached at mjyost@terracon.com
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The GeoCurmudgeon by John P. Bachner

I call geoprofessionals more than I call any other 
professionals, so it’s probably unfair for me to single 
out stewards of Earth as having created some of the 
planet’s worst voice-mail greetings, like…

“Hello. You’ve reached the desk of Doug Downs.” 
Forgetting for the moment that the Smithsonian may have 
papyrus memo pads imprinted with “From the Desk of 
Ramses II,” reaching someone’s desk makes no sense, Doug, 
unless that someone 
has a talking desk. 
[“Did you leave a 
message for Doug 
Downs?” “Nope. I 
tried to, but I had 
to leave it with his 
desk.” “Why couldn’t 
the desk come to the 
phone?” “I dunno. 
Maybe it didn’t have 
its drawers on.”] 

“I’m either away 
from my desk or on 
another line.” Who 
cares why you can’t 
answer the phone, 
Doug? What matters 
is, you can’t. Besides, 
other reasons may 
exist. [“I’m here at 
my desk and not on 
another line. I have 
caller I.D. That’s why 
I’m not answering.”] 

“I’ll be on vacation through the end of the month.” 
That’s always an important heads-up, Doug, especially if the 
caller’s brother-in-law robs houses for a living.

“Your call is important to me.” But Doug, you say 
that to anyone who calls! [“Una mimba mbuzi wangu, 
Downs Doug. I have exciting news. You have won Nigerian 
lottery.”]    

“I’ll get back to you as soon as possible.” Why say 
that when everyone knows “as soon as possible” means 
“whenever it’s convenient for me, which may be never.” 

“If you need assistance immediately, speak with my 
executive assistant, Susan Kazmierczezinski-Futzmacher, 

by dialing 96438 and then 2319402” or words and 
numbers to that effect, all related so fast it’s impossible to 
recall the information or write it down. Committed callers 
will call back five or six times so they can follow up, but 
Susan’s name will remain impossible, because, Doug, you 
forgot to say things like “N as in never” or “B as in bog.” 
And when you finally reach Susan’s line, what does she say? 
“Hello. You’ve reached the desk of Susan Kazmierczezinski-

Futzmacher. I’m away 
from my desk or on 
another line. Your 
call is important to 
me. Leave me your 
number and a brief 
message at the sound 
of the tone, and I’ll get 
back to you as soon as 
possible.”  

“Leave me a 
message at the sound 
of the tone” because 
maybe the caller is 
a zombie who’s has 
just been reanimated 
after a 500-year nap 
and doesn’t know to 
do this. 

“Why does any of 
this really matter?” 
one might ask, 
thereby displaying 
little knowledge 
about professional 

image, how it’s formed, and why it’s important. Realize this: 
Geoprofessionals are part of the service industry. Because 
client representatives assume all geoprofessionals have 
technical skills, you need relational skills to create and keep 
client representatives, each one of which could become 
a client representative for life worth $5 million to $25 
million or more to you and your company. But you have 
few opportunities to apply relational skills, because about 
90 to 95 percent of what you and other geoprofessionals 
spend your time on is invisible to “outsiders.” As such, the 
“little things” outsiders see or hear don’t mean “a lot”; they 
mean everything, because reality is what it appears to be. 

YOUR CALL IS IMPORTANT TO ME
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And just as people use the little things 
to form their image of you, they use 
that image to form an image of your 
firm. 

Stated simply, you’d be wise 
to regard every image-forming 
opportunity – including your voice-
mail greeting – as precious. Do you 
want to be perceived as a semi-
mindless twit who thoughtlessly 
uses worn-out, meaningless clichés? 
If not, think about what and how 
you do and say. Consider having two 
voice-mail messages; a short version 
for when you can call back quickly 
and a longer one for when you 
cannot. An example of the former 
might be, “You’ve reached my voice 
mail. Hi, this is Doug Downs. Leave 
me a message.” And of the latter: 
“You’ve reached my voice mail. Hi, 
this is Doug Downs. I won’t be able 
to respond as quickly as we’d both 
like. Call me on my cell, text me, 
or e-mail. I’ll give you a moment to 
find a pen.....[pause].....[then slowly] 
My cell is 3  0  1  5  6  5  2  7  3  3. 
That’s 3  0  1  5  6  5  2  7  3  3. Leave 
me a message or send me a text. My 
e-mail address is doug@asfe.org; 
that’s doug@ A as in apple, S as in 
Sam, F as in Fred, and E as in Edward 
dot org.” (And FYI, the correct 
pronunciation of the digit between 
the 3 and the 1 is “zero,” not “oh.”)

John P. Bachner is the executive vice 
president of ASFE/The Geoprofessional 
Business Association, 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). 
ASFE develops programs, services, and 
materials that its members apply to 
achieve excellence in their business and 
professional practices. Contact john@
asfe.org

AUTHOR



56  Geo-Strata  l   geoinst i tute.org

A 
long-standing 
member of the civil, 
environmental and 

sustainable engineering 
faculty at Arizona State 
University, Houston’s 
contributions to the field of 
geotechnical engineering have 
been largely in unsaturated 
soils. In particular, she has 
focused on the advancement 
of methodologies for dealing 

with arid region problem soils, including collapsible and 
expansive soils. In addition to teaching unsaturated soil 
mechanics, she is the regular instructor of undergraduate 
and graduate level foundation engineering classes. 

Houston has demonstrated a long history of leadership 
and participation in professional organizations, particularly 
in the American Society of Civil Engineers (ASCE), 
the Geo-Institute of ASCE (where she was the former 
president), and the International Society of Soil Mechanics 
and Geotechnical Engineering (ISSMGE). Houston is a 
recipient of the William H. Wisely American Civil Engineer 
Award, and currently serves as the chair of the Unsaturated 
Soils Committee of the Geo-Institute, chair of the ASCE 
Committee on Diversity and Inclusion and is a member of 
the ISSMGE Committee on Unsaturated Soils. 

Her strong emphasis on the advancement of unsaturated 
soil mechanics into the practice of geotechnical engineering 
has been clearly evident by her professional service activities, 
research, and publications.

What was your most fun class in school?
 I’ll never forget my high school advanced biology class 

taught by Mrs. Wahlstrom. With only five students, we 
pursued whatever special projects we wanted. I learned 
about Jane Goodall’s work with chimpanzees and 
interviewed scientists at the University of Oklahoma who 
were working with primates. My research paper was the 
longest paper I had ever written – something like 15 to 20 
pages. I couldn’t believe that I had so much to say about 
chimpanzees. 

 

What was the most memorable project you 
worked on?

It was a litigation case. I know that may sound strange, 
but it was one in which I first became truly convinced that 
unsaturated soil mechanics theory was key to understanding 
most geotechnical engineering puzzles. It was also a 
great team project which added to the fun and learning 
experience.  

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

I was a sophomore in college when I switched my major 
from pharmacy to civil engineering. I’d say that having a 
father who was an electrical engineer and a brother-in-law 
in civil engineering influenced my decision to even consider 
engineering as a profession. Engineering wasn’t a profession 
of choice for many women when I started college.  

 

What is your message to professional 
engineers regarding specialty certification? 

Because many states do not have specialty area 
professional registration, specialty certification is one way of 
distinguishing yourself as an expert in one of the many sub-
disciplines of civil engineering.  

 

Why are you certified as a D.GE and what 
made you choose to become a Diplomate in 
the Academy?

I believe that the certification initiative was started, in 
part, as a statement about the importance of specialty area 
knowledge and quality of work in civil engineering practice.  
I joined primarily to support the profession in its efforts to 
improve the quality of practice.  

 

How do you feel about the current state of 
Civil Engineering and the profession?  

To me, the greatest thing about the civil engineering 
profession is its focus on societal issues, such as provision 
of clean water, creation of equitable and safe transportation 
infrastructure and safe disposal or use of wastes. There is 
perhaps no other engineering discipline that has more 
direct impact on social equity and community. Sometimes 
we get focused on our little part of the puzzle and don’t see 
the big picture, but as a group, civil engineers really get big 
things done!

 

What do you feel are the biggest challenges 
that are on the horizon for the profession? 

Civil engineers apply a wide range of skill sets in serving 
people, and the profession requires a diverse workforce to 
function sustainably, effectively, efficiently and equitably.  
Diversity and inclusion, in every respect, is a critical part 
of the fabric of the civil engineering profession, yet the 
profession still struggles to create and maintain a diverse 
workforce.  

LOOK WHO’S A D.GE 
Sandra Houston, Ph.D., D.GE, M.ASCE

Sandra Houston
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T wenty-four geotechnical engineers were inducted as 
D.GEs (Diplomate, Geotechnical Engineering) into 
the Academy of Geo-Professionals (AGP) on March 

26, 2012 in Oakland, CA as part of the 2012 Geo-Institute 
Congress. This was AGP’s sixth induction ceremony since it 
was founded in October 2008. The ceremony, now hosted 
annually, has inducted more than 235 Diplomates. 

 The Academy is a certification body offering a post-
licensure credential that is bestowed upon geotechnical 
engineers who have been practicing as licensed engineers 
for at least eight years since earning their license, have a 
master’s degree or equivalent, have attained the requisite 
Body of Knowledge in their area of practice and agree to the 
Academy Code of Ethics.

The goal of the Academy is to ‘raise the bar’ in the 
geotechnical profession, as well as to de-commoditize 
geotechnical engineers. As the Academy grows, the benefits 
of certification are certain to grow along with it. 

AGP President Steven Thorne, PE, D.GE, M.ASCE, 
encouraged the new class of Diplomates to become 
involved in the Academy by volunteering to help with the 
Academy’s upcoming strategic plan. 

 For information about the Academy and the D.GE 
credential:  www.geoprofessionals.org.

Front row (L to R): Krishna Reddy, Christopher Trumbull, 
Scott Huntsman, Guoming Lin, John Turner, Joseph Francis 
Callanan, Jose Clement, Faiz Makdisi, Satya Varadhi. 
Back Row (L to R): Maurice Power, Pradeep Kurup, Jorge 
Meneses, Francis Leathers, Andrew Walker, Arturo Ressi 
di Cervia, Dakshana Murthy, John Sutton, John Wallace, 
Craig Denny, Franciscus Hardianto, Narendra Verma. Not 
pictured: Van Komurka, Joseph Waxse, Manoochehr Zoghi

24 GEOTECHNICAL ENGINEERS BECOME D.GE’S
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CORE BITS

Start twittering at http://twitter.com/GeoInstitute where 
you can check for updates or follow us using a Twitter 
account, an RSS reader, or one of the many other web 
applications that work with Twitter. Access the G-I 
Facebook’s page at http://www.facebook.com/GeoInstitute.

Do You Like the New G-I Website and Geo-Strata’s New 
Page-Turning Format?

The G-I website and Geo-Strata online have a new look 
which should make your visits more informative, helpful 
and easier to navigate. All the information you are looking 
for has been categorized into “buckets.”  Those buckets, fol-
lowing the ASCE website template, include:  Knowledge & 
Learning, Leadership & Management, Issues & Advocacy and 
Membership & Community. In addition, there are fi ve new 
categories of information: Companies, Geo-Professionals, 
Members, Students and Young Professionals.  Take a look 
for yourself at www.asce.org/geo. Send your opinions to geo-
strata.org.
ASCE/G-I members or G-I only members can access Geo-

Strata magazine online with its new page-turning format at 
www.asce.org/geo/Members-Only/View-Geo-Strata-Magazine/. 

Full-Scale Testing and Foundation 
Design Honoring Bengt H. 
Fellenius GSP 227

Edited by Mohamad H. Hussein; K. 
Rainer Massarsch; Garland E. Likins; 
Robert D. Holtz

This 784-paged GSP contains 
technical and practical information 
that is valuable to geotechnical 

engineers, foundation specialists, researchers and 
construction engineers. Throughout his 50-year career as 
a geotechnical engineer and civil engineering professor, 
Dr. Fellenius has made outstanding contributions in the 
international arena to the development and advancement 
of innovative approaches and practical methods for 
incorporating full-scale testing in foundation design, 
especially for deep foundations. 
This book contains 51 papers about the use of full-scale 

testing to enhance the design of foundations. Eighteen 
papers are reprints of landmark articles authored or co-
authored by Dr. Fellenius and 33 additional peer-reviewed 
papers were written especially for this collection. 
To order:  www.asce.org/Books-and-Journals/Books/Book-

Ordering/

Call for Abstracts: Deadline June 30, 2012

Principles and Practices in Geotechnical Engineering,
A Geotechnical Special Publication Honoring Roy Olson, 
Ph.D., P.E., NAE, Dist. M.ASCE

Sponsored by the Geo-Institute, ASCE will be publishing a 
Geotechnical Special Publication volume titled “Principles 
and Practices in Geotechnical Engineering, A Geotechnical 

G-I NEWS

Cross-Country Lecture Tour Winners

The Geo-Institute Board of Governors (BOG) recently 
announced the fi ve selected host sites and one alternate site 
for the Geo-Institute 2012-2013 Cross Country Lecture Tour. 
John T. Christian, Ph.D., P.E., D.GE, NAE, Dist.M.ASCE, 
was selected by the BOG as the 2012-2013 lecturer. 
The Geo-Institute received application packages from 

6 Geo-Institute Chapters and 7 Geo-Institute Graduate 
Student Organizations (GSO).
Congratulations to the Arizona State University GSO 

and Arizona Geo-Institute Chapter, the Los Angeles Geo-
Institute Chapter, the Oklahoma Geo-Institute Chapter, 
the Seattle Geo-Institute Chapter and the University of 
Washington GSO, the Virginia Tech GSO and the Central 
New York (CNY) Geo-Institute Chapter as the alternate.
John T. Christian, a consulting engineer in the Boston 

area, has extensive experience in geotechnical engineering, 
soil dynamics, earthquake engineering, geotechnical 
reliability, computer applications, fi nite element analysis 
and engineering management. His expertise includes 
earthquake engineering, dynamic analysis, evaluation of 
soil liquefaction, seismic wave amplifi cation, slope stability, 
dynamic soil-structure interaction and probabilistic seismic 
hazard assessments.
John is a Distinguished Member of ASCE and an elected 

member of the National Academy of Engineering, where 
he currently serves as the chairman of the Civil Engineering 
Section. He also delivered the Terzaghi Lecture of the ASCE 
in 2003, and has held numerous other honored positions.
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Special Publication Honoring Roy Olson,” to be released 
at the 2014 Geo-Congress. The volume will include a 
selection of Olson’s published papers, papers written by 
special invitation and papers selected from a general call 
for abstracts. Selected papers will be presented at a specialty 
symposium during the 2014 Geo-Congress. Magued 
Iskander, Mohamad H. Hussein, and John E. Garlanger 
will serve as editors.
Previous recipients of this honor include: Lymon 

Reese (1999 – GSP 88), Chuck Ladd (2003 – GSP 119),         
George G. Goble (2004 – GSP 125), Mike O’Neill 
(2005 – GSP 129), Mehmet Tumay (2006 – GSP 149),                   
John Schmertmann (2008 – GSP 180), Clyde N. Baker 
(2010 – GSP 198), Bengt Fellenius (2012 – GSP 227),      
Robert Holtz and Fred Kulhawy (to be published in 2013).
The eminent career of Roy Olson, Ph.D., P.E., NAE, Dist. 

M.ASCE, has primarily been in the areas of soil behavior 
and foundation engineering. Abstracts for proposed papers 
dealing with topics related to this theme are now being 
accepted. Please join the ASCE and the Geo-Institute in 
honoring Professor Roy Olson by contributing a paper and 
attending the special session, if possible.

Submit your 300-word (max.) abstract by June 30, 2012. 
Finished manuscripts are due March 1, 2013. The target 
maximum paper length is 10 pages. All papers will be 
subjected to ASCE’s standard technical paper review 
process. Please e-mail your abstract to Magued Iskander at                 
Iskander@poly.edu.

P.E. Structural Exam Review Course 
Mid-August 2012 
Save $100. Register by June 30, 2012

“The course definitely helped me. The biggest help was to 
identify the topics I need to spend more time on and those 
in which I have a great comfort level.”

“Overall, the course helped get me in the ‘studying’ frame 
of mind again and helped refresh old topics.”

This course references codes specified by NCEES for the 
exam, including effects of wind loads and seismic loads 
for building and bridge structures. You will refine your 
skills for the comprehensive, essay-like design questions. 
To save $100, use Promotion Code PEF12 when register-
ing. For information or to register, https://remote.asce.org/
pereviewlive/,DanaInfo=www.asce.org+#Structural.   Email: 
webinars@asce.org
Learn how your organization can assist your staff prepare 

for the P.E. Exam. Play video at https://remote.asce.org/Con-
tinuing-Education/P-E--Review-Courses/Live-P-E--Exam-Review-
Courses-for-Businesses/Organizations/,DanaInfo=www.asce.org+.

Order Your G-I Monogrammed Products Now 

You asked. We listened. You can now order everything G-I 
from Land’s End. Have the G-I logo stitched on everything 
from baseball caps and shirts to towels and coolers. Shop 
the Land’s End website at www.ces.landsend.com/Geo and 
ask that the G-I logo added to most items. Be sure to pro-
vide the Geo-Institute customer # 3575516 and the logo 
#1011214.  

Geotechnical Professional Development Corner

This summer, hone your skills and add to your working 
knowledge online or in person. 

ASCE/G-I CO-SPONSORED ONLINE WEBINARS

Load and Resistance Factor Design (LRFD) for 
Geotechnical Engineering Features: Drilled Shaft 
Foundations 
July 9, 2012
Noon - 1:30 p.m. (ET)

An Overview of Geosynthetics and Their Major 
Applications 
July 16, 2012
Noon - 1:30 p.m. (ET)

Load and Resistance Factor Design (LRFD) for 
Geotechnical Engineering Features: Micropile 
Foundations 
Aug 9, 2012
Noon - 1:30 p.m. (ET)

LRFD for Geotechnical Engineering Features - Earth 
Retaining Structures: Mechanically Stabilized Earth (MSE) 
Walls 
Aug 27, 2012
Noon - 1:30 p.m. (ET)

For more webinars:  http://www.asce.org/events/Default.aspx?fc
=1&from=11/09/2011&topic=2147483862
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CORE BITS
ASCE/G-I CO-SPONSORED SEMINARS

Introduction to Tunnel Design and Construction  
July 18-20, 2012  
Portland, ME

Earthquake-Induced Ground Motions (Newly Updated) 
July 26-27, 2012  
San Diego, CA

Deep Foundations: Design, Construction and Quality 
Control 
August 16-17, 2012  
New York, NY

Earth Retaining Structures Selection, Design, 
Construction and Inspection: Now in an LRFD Design 
Platform 
September 6-7, 2012 
Boston, MA

Soil and Rock Slope Stability 
September 13-14, 2012  
Houston, TX

Design and Construction of Microtunneling Projects 
September 19-21, 2012  
San Diego, CA

Earthquake-Induced Ground Motions (Newly Updated) 
September 27-28, 2012  
Washington, D.C. Metro Area

Introduction to Dam and Levee Safety, Evaluation and 
Rehabilitation 
September 27-28, 2012  
Manchester, NH

For seminar information: https://secure.asce.org/ASCEWeb-
Site/Webinar/ListSeminar.aspx?CatCode=CED-GEOT

myASCE.  The Newest Member Connection Tool for You

Welcome to myASCE, an 
exciting new tool through 
which members can easily 

connect with other members and interact virtually with 
groups and committees.
This new member benefit is now available for all 

ASCE members. myASCE makes online communication, 
collaboration, and networking easier than ever, bringing 
a variety of tools and features into a single community 
for ASCE members. Features include a personal profile for 

all members which includes spaces for photos as well as 
documents. You can post status updates, blog posts and on 
your message board for virtual conversations. Watch the 
brief tutorial video to help you navigate your way through 
your profile at www.asce.org/Member-Benefits/myASCE-Video-
Tutorial/.
Access myASCE at www.asce.org/myasce or from the 

“myASCE” link at the top of most pages on the website. Once 
you have logged in, you can begin editing your profile by 
adding a profile picture or updating your status. 

MEMBERS

Zornberg and McCartney Receive 
Croes Medal

This year’s winners of the Croes 
Medal from ASCE are Jorge G. 
Zornberg, Ph.D., P.E., M.ASCE,  
from the University of Texas at 
Austin, and John S. McCartney, 
Ph.D., P.E., M.ASCE, from 
the University of Colorado at 
Boulder.  Their paper, “Centrifuge 
Permeameter for Unsaturated 
Soils. 1:  Theoretical Basis and 
Experimental Developments,” was 
published in the August 2010 
issue of Journal of Geotechnical and 
Geoenvironmental Engineering. The 
Croes Medal recognizes a paper that 
makes a definitive contribution to 
engineering science.

Withiam, Lourie and Martin Named ASFE Fellows

W. Jerrold Samford, P.G., chair of ASFE’s Council of 
Fellows, announced the appointments of James L. “Jim” 
Withiam, Ph.D., P.E., D.GE, M.ASCE, David E. Lourie, P.E., 
D.GE, M.ASCE and James W. “Jay” Martin, P.E., to Fellows 
of ASFE/The Geoprofessional Business Association. 
   Jim Withiam, editor of Geo-Strata magazine, is a principal 
of D’Appolonia in Monroeville, PA. He is responsible 
for management and technical direction of geotechnical 
projects and research studies. Some of his areas of 
expertise include tunnels, embankments and dams, soil 
and rock slopes, foundations and retaining structures, 
and remediation design. Withiam received his Bachelor 
of Science, Master of Science, and Doctor of Philosophy 
degrees – all in civil engineering – from Syracuse University. 
The author of dozens of papers, Withiam holds the 
Academy of Geo-Professionals’ Diplomate in Geotechnical 

Jorge G. Zornberg

John S. McCartney
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Engineering designation.
David  Lourie is CEO of Lourie 

Consultants, a New Orleans, LA 
geotechnical and geoenvironmental 
consultancy he established in 
1992. The firm serves commercial, 
governmental and industrial clients. 
A licensed professional engineer 
in Louisiana and Mississippi, 
Lourie earned BSCE and MSCE 
degrees from the Illinois Institute 
of Technology in Chicago. A 
published author, he is recognized 
as a Diplomate in Geotechnical 
Engineering by the Academy of Geo-
Professionals. Active in numerous 
professional, business and 
community associations, Lourie is a 
past president of ASFE.
James Martin is a vice president 

and principal of AMEC Environment 
& Infrastructure, Inc. in Nashville, 
TN. He leads the rail services group 
of AMEC’s Transportation Sector 
and serves as one of the principals 
who guide the firm’s geotechnical 
practice. The holder of BSCE and 
Master of Engineering degrees from 
the University of Louisville, Martin is 
a published author with more than 
33 years’ experience as an engineer, 
project manager or principal-
in-charge. Active in professional 
societies, Martin is an ASFE past 
president. 

Dennis Boehm Promoted to Vice President

Dennis W. Boehm, A.M.ASCE, was 
recently promoted to vice president 
of Hayward Baker Inc. Boehm 
continues in his role as the chief 
engineer for the company’s Central 
Region, where he heads up a team 
of specialists responsible for the 
design and estimating of various 
ground modification projects in the 
region’s challenging soil profiles. He 
is based out of the company’s Gulf 
Coast Area Office in Houston, TX. 
Boehm has over 25 years of 

engineering design, supervision 
and onsite project management 
experience. He has been with 

Hayward Baker since 1990. Prior to his most recent 
promotion, he served as a chief engineer, as well as an area 
manager for, the company’s Central Region, where he has 
been involved in many noteworthy ground modification 
initiatives. These include projects for Houston International 
Airport, Corpus Christi TX Naval Air Station, Cottonwood 
Power in Beaumont, Tex., and Kraft Foods in Russellville, AR, 
to name a few. 
Prior to joining Hayward Baker in 1990, Boehm worked 

for PRESCON Corporation in the heavy construction 
industry. He holds a B.S. degree in civil engineering from 
Texas A&M University.
Commenting on the promotion of Boehm, Steve Scherer, 

P.E., M.ASCE, senior vice president for the Central Region, 
stated, “Dennis’s strong history with Hayward Baker, as 
evidenced by his long resume of managing successful 
projects, is noteworthy. He is a specialist in jet grouting, 
soil mixing and most other Hayward Baker services, and 
his expertise makes him a key resource for other Hayward 
Baker engineers in dealing with the challenges involving 
these services – both in the Central Region, as well as 
companywide. He is a tremendous asset to the company.”

ISSMGE NEWS

Keep Up With Geotechnical World News…

Join ISSMGE or Renew Your 2012 Membership

ASCE members: Your $15 ISSMGE membership is in ad-
dition to your ASCE and G-I membership.  Log in to your 
member account at https://secure.asce.org/ASCEWebsite/
Secure/SignIn/SignIn.aspx?utm_campaign=GEO-20120528-
ISSMGENews&utm_medium=email&utm_source=Eloqua or 
contact ASCE Member Services at 1.800.548.2723 to renew 
your ISSMGE membership. 
Geo-Institute member, but not an ASCE member? Your 

ISSMGE membership is included in your G-I member-
ship.  If you haven’t renewed your G-I membership for 
2012, contact ASCE Member Services at www.asce.org/Contact.
aspx?utm_campaign=GEO-20120528 ISSMGENews&utm_
medium=email&utm_source=Eloqua or call: 1.800.548.2723
Not a member of the Geo-Institute?  This is also a good 

time to join. ASCE members can add the G-I as a primary or 
secondary Institute of Interest. Discover the benefits of G-I 
membership on the G-I website at www.asce.org/geo.

James L. Withiam              

David E. Lourie, 
 

James W. Martin

Dennis W. Boehm
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CORE BITS
STUDENTS

Student Numbers Break Record at 2012 Geo-Congress

The G-I thanks all 432 students who made their way to 
Oakland, CA to attend the 2012 Geo-Congress.  You broke 
all previous attendee records. Your numbers represented 
almost 30 percent of the total 1,453 attendees. Your 
enthusiasm and participation in the numerous student 
events were truly inspiring.   

Interesting facts from the post-2012 Congress student 
survey: 

     The top 3 reasons for attending the conference: 
 

1.  Gaining knowledge from technical sessions
2.  Developing professional network
3.  Listening to keynote lectures, e.g. Terzaghi   
     Lecture 

More than 65% of survey respondents introduced 
themselves to10+ students from other schools.

More than 76% of survey respondents introduced 
themselves to10 + non-student attendees.

The largest number of students attending from one 
school was 31, followed by 20, 15, and 12.

 
A Great Idea! Form a GSO at Your School

Enhance your education as you prepare to become a geo-
professional. And, have a lot of fun by forming a local GSO 
(Graduate Student Organization) at your school. You’ll be 
able to network with any of the Geo-Institute’s 16 GSOs 
and engage in activities of your GSO’s choice, provided the 
activities are in compliance with the Geo-Institute’s Code of 
Ethics.
All GSO members must also be active Geo-Institute mem-

bers. There are no dues requirements for the GSO. For infor-
mation and an application:  http://www.asce.org/geo/Student-
Organizations/Student-Organizations/

Student  Internship Opportunities  

Looking for as internship opportunity?  Then explore the 
positions listed on the ASCE website at http://careers.asce.org/
jobs#/results/keywords=internship&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

Utah Becomes the 30th Geo-Institute Chapter

The Utah Geo-Institute Chapter joined 29 other Chapters 
effective May 3, 2012. As with other G-I Chapters, the Utah 
G-I Chapter agrees to advance the geo-professional commu-
nity in a manner consistent with the purpose of the Ameri-
can Society of Civil Engineers and the Geo-Institute. Contact 
Ryan Maw at ryanbmaw@yahoo.com to find out more infor-
mation about its chapter activities.
Check the G-I website for upcoming other chapter meet-

ings and events at http://www.asce.org/geo/Conferences/Chap-
ter-Events/ 
 

San Francisco G-I Chapter Hosts Cross Country Speaker

The San Francisco Geo-Institute  (SFGI) Chapter hosted 
Robert D. Holtz’s presentation of  the 46th Terzaghi Lecture 

“Geosynthetic Reinforced Soil: From the Experimental to the 
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Familiar” on April 19 as part of the 2011-2012 Cross Coun-
try Lecture Tour series. Robert D. Holtz, Ph.D, P.E., D.GE, 
is Professor Emeritus, University of Washington in Seattle, 
WA. The lecture began with a historical review of reinforced 
soil technology from the ancients, the developments by H. 
Vidal and K. Lee on Terre Armée and Reinforced Earth, the 
early uses of geosynthetics for soil reinforcement in France 
(Bidim), Sweden (Wager and Broms), and the U.S. (USFS, 
FHWA, J. R. Bell, T. A. Haliburton, B. R. Christopher and 
others). The advantages and basic behavior of geosynthetic 
reinforced soil (GRS) were presented along with an over-
view of current design procedures, and with reference to 
analytical research results. Practical suggestions were given 
for dealing with creep, pullout and backfill drainage. Geo-
synthetic properties were then discussed again with refer-
ence to UW research results. Although GRS is quite a mature 
development, a few technical and professional issues re-
main; primarily, too many failures of these structures occur.  
Reasons for these failures and some suggestions as to what 
the profession can do about them were presented.  The lec-
ture ended with several examples of successful applications 
of GRS and reinforced soil technology.
 

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 Memorandum of Understanding 
(MOU) that is needed. You can increase your membership 
recruitment efforts and event marketing by converting your 
ASCE Geotechnical Group to a G-I Chapter or by forming 
a new G-I Chapter. Download the MOU from the G-I Web 

site at http://www.asce.org/geo/Chapters/How-to-Become-a-G-I-
Chapter/.  Discover the benefits of affiliation.

ALLIED ORGANIZATIONS

ASFE Elects   
David Schoenwolf   
President 
 
David A. Schoenwolf, P.E., 
became the 42nd president 
of ASFE/The Geoprofessional 
Business Association. Schoen-
wolf is a senior vice president/
principal consultant of Haley 
& Aldrich, Inc., located in 
the firm’s McLean, VA office. 
Schoenwolf, who has been 
with Haley & Aldrich, Inc. for 

more than 34 years, serves as the firm’s water/wastewater 
market segment leader and is also the client leader for sev-
eral major, national infrastructure clients. He has been the 
designer of record for the geotechnical-engineering aspects 
of numerous Mid-Atlantic and East Coast projects, including 
several of the firm’s largest Washington, D.C.-area infrastruc-
ture projects. 

Other officers and directors-at-large who will serve during 
ASFE’s 2012-13 fiscal year are: 

• President-Elect Kurt R. Fraese, L.G. (GeoEngineers, 
Inc., Seattle, WA); 

• Secretary/Treasurer Steven D. Thorne, P.E., D.GE, 
M.ASCE (GEI Consultants, Inc., Montclair, NJ); 

• Joel G. Carson (Kleinfelder Group, Omaha, NE); 
• Mark K. Kramer, P.E., M.ASCE (Soil and Materials 

Engineers, Inc., Plymouth, MI); 
• Gordon M. Matheson, Ph.D., P.E., P.G., M.ASCE 

(Schnabel Engineering, Glen Allen, VA); 
• Laura R. Reinbold, P.E., A.M.ASCE (TTL, Inc., 

Nashville, TN) and 
• Woodward L. Vogt, P.E., F.ASCE (Paradigm 

Consultants, Inc., Houston, TX). 

ASDSO Dam Safety 2012 Career Fair and Free Student 
Admission 
September 16-20, 2012 
Denver, CO 
www.damsafety.org
Stop by the Geo-Institute booth #32.

Undergraduate and graduate students, faculty and staff 
involved in fields related to dam safety—including 

 (L to R):  Elena Ayers, Eng Sew Aw (chairman of SFGI), Dr. Robert 
Holtz, Brian Fleck, Cristiano Melo (past chairman of SFGI), and 
Timothy Wong. 

David Schoenwolf
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engineering, geology, hydrology, environmental and 
agricultural sciences, construction, risk assessment and 
more—are invited to attend Dam Safety 2012, ASDSO’s 
national conference. 
The conference is expected to attract more than 1,000 

attendees from the U.S. and several nations. Fees for 
students presenting valid IDs from North American colleges 
and universities have been waived for the conference.

There will be a special Career Fair for students, to be held 
prior to the evening reception on Monday, September 
17. Students are invited to bring copies of their resumes 
to leave with prospective employers. Event details and 
registration instructions will be posted on the ASDSO 
website in early summer.

INDUSTRY NEWS

Mystery 144:  Mystery of Mass Podcast

Mass spectrometry: what is it and how does it work? Many 
of us have heard about this practice, but even experts have a 
hard time explaining what it means. Luckily, the Chemical 
Heritage Foundation recently created an online exhibit 
about mass spec that demystifies it and reveals its uses in 
everything from infant genetic testing to the development 
of the atomic bomb. You can take a look at these everyday 
applications and reach into their oral history vaults to learn 
more about the development of mass spec in the words of 
one of its pioneering scientists.

To access this podcast and others:
www.chemheritage.org/discover/media/distillations/index.aspx

ASTM Committee D18 on Soil and Rock Meeting 
June 25-27, 2012 
Sheraton San Diego Hotel & Marina 
San Diego, CA  
www.astm.org

 At this meeting, Committee D18 will be celebrating 
its 75th anniversary.  In addition to the standards 
development meetings, there will be a workshop on ASTM 
Geotechnical Testing Journal: Innovations in Characterizing 
the Mechanical and Hydrological Properties of Unsaturated 
Soils held on Monday, June 25. 
A symposium on Dynamic Testing of Soil and Rock: 

Field and Laboratory is scheduled for June 28-29, also at 
the Sheraton.  The symposium will feature presentations 
dealing with laboratory testing using the following 
equipment: Bender Elements, Resonant Column Torsional 
Shear, Cyclic Direct Simple Shear, Piezoelectric Crystals 
and Cyclic Triaxial. This testing was performed on a variety 

of materials such as marine sediments, sand, gravel, rock, 
cemented sand, polymer, fly ash, unsaturated materials 
and electro-osmosis chemically treated clay. There also will 
be presentations on field tests using a downhole seismic, 
lightweight deflectometer. The interpretation of the data will 
be discussed and comparisons will be made to laboratory 
test results.

Disputed Flood Project Bidding Restarted

May 15, 2012 ENR Reports. A federal judge ruled that the 
Army Corps of Engineers can resume its rebid of a large 
flood control project contract in New Orleans. The rebid 
process was interrupted last November when the original 
winner of the $675-million design-build contract, the CBY 
joint venture, filed suit in U.S. Court of Claims. The joint 
venture includes firms CDM, Brasfield & Gorrie and Yates 
Construction.

The Corps had begun the reprocurement process last fall 
after two losing bidders successfully protested CBY’s April 
2011 contract award to the U.S. Government Accountability 
Office. They had challenged various aspects of the winning 
proposal and terms in bid documents, which GAO upheld.
In the rebid, the Corps revised some technical and 

financial terms in bid documents to meet GAO 
recommendations and asked the five original contract 
finalists to resubmit proposals.
A Corps spokesman in New Orleans did not comment on 

the ruling or on how and when the contract reprocurement 
would resume. “The Corps will consult with the attorneys at 
the Dept. of Justice this week and determine the appropriate 
course of action,” he told ENR.
Bechtel Infrastructure Corp., another original losing 

bidder that successfully protested, did not comment on the 
ruling but a spokeswoman says the firm remains “interested” 
in pursuing the project contract.

New ICE Manual of Geotechnical Engineering

The UK Institution of 
Civil Engineers recently 
published the new ICE 
Manual of Geotechnical 
Engineering. Written and 
edited by John Burland, 
Tim Chapman, Hilary 
Skinner and Michael 
Brown, the manual 
is an authoritative 
and comprehensive 
two-volume reference 
manual providing core 
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geotechnical engineering principles, practical techniques 
and the major questions engineers should keep in mind 
when dealing with real-world engineering challenges.  
The layout of the 100-chapter, 1,500-page text and figures 

is clear and visually appealing, with numerous cross-
references among chapters. Though written for the UK scene, 
this in no way diminishes its value elsewhere. Originally 
intended for people in their early careers, the manual 
should also prove valuable to all geo-professionals.  For 
information: www.icevirtuallibrary.com/icemanuals/MOGE.  

Latinos “Breathe Easier” Thanks to EPA’s Proposed 
Carbon Pollution Standard

Recently, Voces Verdes, Presente, the National Hispanic 
Medical Association, their allies and members applauded 
the Environmental Protection Agency’s and Obama 
Administration’s release of a proposal to limit industrial 
carbon pollution from new power plants, which is critical 
to protecting public health. 

“Power plants release more than two billion tons of 
dangerous carbon pollution and other pollutants into the 
air every year. This new standard announced by the Obama 
Administration and the EPA will establish the first national 
limits on carbon pollution from new power plants and 
move our country forward toward protecting public health, 
particularly children’s health, from the harmful effects of 
climate change, including air pollution,” said Dr. Elena Rios, 
President of the National Hispanic Medical Association 
(NHMA). “As doctors, nurses and health professionals, we 
know that carbon pollution is particularly dangerous for 
children because it makes smog pollution worse, which 
triggers asthma attacks and permanently damages and 
reduces the function of children’s lungs.” 
The standard announced in March 2012 will limit carbon 

pollution from new power plants. While existing power 
plants are not covered by this standard, the Clean Air Act 
requires the EPA to follow up with requirements for those 
sources too and the proposal today acknowledges this 
responsibility.  For information:  www.vocesverdes.org/

GEO-INSTITUTE ANNUAL CONGRESS CALENDAR

Geo-Congress 2013 
“Stability and Performance of Slopes and Embankments” 
March 3-6, 2013 

Town & Country Resort 
San Diego, CA
www.asce.org/geocongress

To submit information for Geo-Strata magazine, or
possible posting on the Geo-Institute web site at
www.geoinstitute.org, send us brief news about
your recent honors, awards, special appointments,
promotions, etc. High-resolution photos must be
sent as separate files. Send to geo-strata@asce.org.
Sales-oriented content should be directed to Dianne
Vance, Director of Advertising at dvance@asce.org or
(703) 295-6234.
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