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EDITOR’S CORNER

Some readers begin with the cover page and read 
every single word in a periodical, including the fine 
print. This may be overkill, but these readers can 
garner all of the information presented in a publica-
tion. Other readers scan parts of a periodical, read-
ing bits and pieces to get the flavor of the articles. 
But these readers often overlook a lot of pertinent 
information presented in a publication. Yet other 
readers are selective, picking articles with catchy 
titles, or those that seem to fit into their particular 
niche of the discipline, or those that are “not too 
long.” And of course, many folks (notice that I did 
not use the term ‘readers’ here) just look at the 
cover and perhaps check a few articles in the Table 
of Contents to read, but then assign the periodical 
to the to-be-read-later pile, where it gathers dust 
before being buried under issues of other periodi-
cals, newspapers, reports, or papers that “might be 
needed sometime,” until being transferred to yet 
another pile or to the circular file.

There are a great many nuggets of useful infor-
mation in this issue of The Professional Geologist, 
nuggets which are oh so applicable, and deserve 
much more than just a ‘scan,’ or a ‘selective read’ 
of a piece with a catchy title, or the “oh I will read 
this later” approach.” I have read nearly all of these 
articles, at least once. As I read the articles in this 
issue, I could not help thinking about how lucky I 
was as an undergraduate to have met and become 
friends with an individual who shared many of these 
same nuggets with me. He had learned much of what 
he shared during his military service. That was 47 
years ago. We remain fast friends today, still dis-
cussing geology, the success of those we have men-
tored, as well as methods of teaching and guiding 
individuals toward being successful and productive 
in their disciplines, and in their lives.

Some things in one’s life should just come 
naturally, but often are ignored. Take another 
look at the things you have come to ignore, as they 
may be important to your future and success as a 
geologist. This past weekend my wife and I (part 
of the “we” aspect of a relationship and a career) 
attended the annual meeting and field conference 
of the Carolina Geological Society (CGS). The field 
conference was hosted by PCS Phosphate at the 
Aurora North Carolina Mining Operation, but most 

particularly by AIPG member, Tex Gilmore, CPG-
06039, Superintendent of Mine Planning and Chief 
Geologist for PCS. Check out Google Earth to view 
the size and extent of the mining operation. Tex is 
a 26-year employee of the company, where his rise 
through the ranks reflects work ethic, imagina-
tion, initiative, knowledge, continuing professional 
development in his discipline, interpersonal skills, 
and a caring nature. Outside of the responsibilities 
of his position, he works with K-12 students, where 
the local Science Olympiad team he works with has 
consistently placed at the top in state-level competi-
tions. And, oh yes, Tex received the AIPG Service 
Award at the annual conference in Traverse City.

Attendees at the CGS conference included folks 
from academia, governmental agencies, private 
sector professionals, undergraduates and graduated 
students, just interested individuals, and at least 
eight (8) K-12 teachers. The observation I made 
was that undergraduate and graduate students, 
and not a few professionals, were talking with these 
teachers about fossils being collected and other 
topics related to geology and their classrooms and 
students. Why? Because these teachers wanted to 
learn and many of the undergraduate and gradu-
ate students have significant knowledge about this 
part of the Tertiary stratigraphic column and its 
paleontology, and were willing to share. There is 
no better way to solidify information in one’s mind 
than to share it with others.

Academic and professional integrity or honesty? 
These attributes were abundantly evident at this 
field conference, especially when sharing with oth-
ers. No egos here. Comments like, “I didn’t directly 
work on this fauna, let’s walk over there and I will 
introduce you to a person who has worked this area 
and fauna” were heard. Or, “I don’t know enough 
about fossils to feel comfortable teaching this part 
of Earth history in my elementary grades class…” 
elicited the response “……if we can meet at such 
and such a place, which is about half way between 
us [where we live], perhaps we can spend a couple 
of hours answering your questions and organizing 
the material you are collecting.” Or, “…here take 
these sharks teeth for your class…”

Students, this is our discipline, and these are 
examples of things that help you succeed. 

Students — Do Read 
Every Article in 

This Issue!
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STUDENT ARTICLES

My Opportunity
One hundred days working in the 

Alaskan bush exploring for gold and 
base metal deposits almost sounds like 
a job too good to be true. Well, this 
past summer the opportunity was pre-
sented to me, and I worked for Northern 
Associates, Inc. as a field geologist 
with a helicopter-supported reconnais-
sance exploration crew doing just that! 

Northern Associates, Inc. (http://www.
alaskaexploration.com) is a geologic con-
sulting firm based in Fairbanks, Alaska 
who serves the needs of clients in the 
mining and mineral exploration busi-
ness and regularly employs students 
on a contract basis. The duration of my 
time was spent assisting Talon Gold 
Alaska, Inc., a wholly owned subsid-
iary of International Tower Hill Mines 
Limited with their Alaska based explora-
tion program.

Fairbanks North Star Borough was 
my home base with travel through-
out Interior Alaska where I worked 
a nominal 10-hour day, seven days a 

week for the duration 
of my contract. Once 
I arrived and began 
working at a com-
petitive day rate, my 
housing, meals and 
transportation were 
provided as well.

Boot Leather 
and Rock 
Hammers

Grassroots explora-
tion and prospecting is 
the first step to finding 
the next major discov-
ery. This is how areas 
of interest are iden-
tified and work pro-
grams developed for 
geochemical sampling 
ranging from regional 
to prospect to anomaly specific. As a 
field geologist, you are the one spending 
quality time on the outcrop describing 
rocks and collecting samples of what 
could very well be the next major deposit. 

Assay values along with your detailed 
field descriptions and well-labeled field 
sketches will be the basis for the senior 
geologist as well as management to 
decide on whether to expand the explora-
tion program with additional geochemi-
cal surveys, trenching or identification of 
drill locations for this area. Your qual-
ity sampling techniques and descrip-
tions will be an important contribution 
to the future of this prospect as are 
daily updates with the senior geologist 
regarding those field observations and 
the kinds of samples you are collect-
ing. You may even be asked to assist 
with constructing a geologic map of the 
prospect area as well as writing up your 
observations to be included in the final 
report, depending on your background 
and skill level.

Bush Skills
Safely working in the Alaskan wilder-

ness requires specific knowledge, skills 
and above all, common sense. You will 
need to be able to navigate by map, com-

Student Opportunities: Student Opportunities: 
Geologic Reconnaissance for Geologic Reconnaissance for 

Metals in Alaska’s InteriorMetals in Alaska’s Interior
Christopher J. Pellowski, SA-0119

Chris and Mike getting picked up after a long day 
of sampling at the Chisna SE prospect. Photo 
submitted by Mike Breese, Field Geologist, 
Northern Associates, Inc.

Chris Puchner, CPG-07048, Chief Geologist, 
Talon Gold demonstrating the finer points of 
stream sediment sampling. Photo submitted 
by author.

Recon crew examining drill core and comparing assay values at the 
Nyac prospect. Photo submitted by Jeff Foley, Senior Exploration 
Geologist, Calista Corporation.
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pass and GPS as well as have some expe-
rience working in mountainous terrain 
and constantly changing weather condi-
tions. Additional skills and proficiencies 
that are helpful include training in first 
aid, firearms, operating all-terrain and 
four-wheel drive vehicles and chainsaws 
as well as troubleshooting for electrical 
and mechanical problems. 

Camp Life
Exploration base camps will become 

your home away from home and can be 
quite comfortable in my opinion. You 
may find yourself staying in a canvas 
wall tent, or a weatherport or even an 
ATCO trailer. In the kitchen tent, the 
cook will be serving up food that is 
plentiful and of excellent quality for even 

the most discerning gastronome. The 
shower tent will provide a place for you 
to get cleaned up, dry out your clothes 
and field gear as well as do your laundry 
and maybe even enjoy a DVD movie. The 
office tent will likely have a computer 
with satellite Internet service so you can 
stay in touch with your friends and fam-
ily. On Saturday evenings you may even 
find a friendly game of cribbage or poker 
being played somewhere in camp.

Definitely Not a 9-5 Job!
If you are a geology student consider-

ing summer work in exploration, you 
will need to ask yourself a few questions 
before you apply and commit to a job 
such as this one: Are you in good physi-
cal condition? Are you willing to work in 

remote and sometimes isolated 
field areas for days to weeks 
at a time without a break? Are 
you easy to get along with and 
able to work in a dynamic group 
environment? Are you willing 
and able to work in inclement 
weather with the possibilities of 
rain, snow, and sleet or even hail 
all occurring in a single day? 

Just so you know, the days can 
be long, the traverses steep and 

rugged and the samples in your pack will 
seem to grow heavier as the day goes 
on. The ever-changing weather as well 
as the swarms of mosquitoes and black 
flies may test your patience and resil-
ience. Base camps and field areas may 
be remote and sometimes isolated with 
access only by bush plane or helicopter.

If working in this challenging environ-
ment is appealing and you feel you have 
the skills and aptitude along with a good 
work ethic and a willingness to learn, 
there may be a position for you during 
the upcoming exploration season.

Christopher J. Pellowski, SA-0119, 
Ph.D. Candidate, Economic/Exploration 
Geology, Department of Geology and 
Geological Engineering, South Dakota 
School of Mines and Technology, Rapid 
City, SD 57701, Christopher.Pellowski@
mines.sdsmt.edu

Chris Puchner, CPG-07048, Chief Geologist, Talon Gold crossing a snowfield at the Shoeshine 
prospect, western Alaska Range. Photo submitted by author.

STUDENT ARTICLES

Chris standing next to a Robinson R44 helicop-
ter at the Shoeshine prospect, western Alaska 
Range. Photo submitted by Chris Maurer, Pilot, 
Quicksilver Air, Inc.

Students....

Watch for Part II 
of the AIPG 

Student Issue in 
the March/April 

2008 TPG
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Even though I may not yet be a 
geologist, the massive spread of red 
rock before me told exactly where I had 
arrived. Our group (Figure 1) had finally 
made it to the Nevada field study area, 
where our professors handed us the 

assignment for the week ahead. I looked 
down at a large, empty topographic map, 
on which we were to plot the geologic 
aspects found in the field area. I already 
had my luggage lost (and thankfully 
found), and it can be said that geologists 
not only deal with rocks, but also have to 
be able to live in the middle of nowhere 
with just a courtesy pouch from Delta. 
So, now I was supposed to completely 
cover this map with outcrop patterns, 
contacts, faults, strikes and dips? If there 
was a geology God, I might have said a 
prayer for myself that night. Instead, I 
reviewed the literature about the area 
and fell asleep to the wind flailing my 
rain flap.

The first day started out great, until 
our field party of three realized how 
hard it was going to be to find a contact 
between a cherty limestone and a ‘cherti-
er’ limestone. Almost two hours later, the 
three of us were in moods to be reckoned 
with as we sat down for lunch, frustrated 
and hot… very hot. After re-applying 

sunscreen and replacing my glasses with 
sunglasses, we pushed on and finished 
out the day that could barely be termed 
a “geologic success.” How did this kind 
of work come so naturally to our profes-
sors? Being in the middle of a ‘Structural 

Geology and 
Tectonics’ class 
and feeling like 
I had failed the 
first day in the 
field, I was get-
ting doubtful 
thoughts. The 
first day was 
over and all I had 
to show was sun-
burn and the side 
effects of being 
poisoned by a 
cactus… twice. 
Our professor 
said we had done 
fine, although 
we would have 
to cover a lot of 
ground over the 
next few days.

By the end of 
the third day, we 

lost one of our field party to a rash and 
sun poisoning, and the other two of us 
seemed to have also lost ourselves. I 
had taken to keeping my eyeglasses in 
my bag, because the sun was so bright 
that I wanted to keep my sunglasses on. 
Of course, this didn’t help my vision or 
visibility much. 

“That high ridge looks higher than 
that high ridge (lots of arm waving 
here).” “So we must be next to this high 
point on the map.” “But, see where this 
road comes through on the map, we’re 
right next to it, which isn’t anywhere 
near that ridge.”

Our map was less than half finished 
with two days left in the field. I looked 
down at the map; we did have some 
contacts with scattered strikes and dips, 
so we knew we weren’t completely inca-
pable. We just needed more time than 
was given. Since that wasn’t exactly an 
option, the two of us buckled down that 
night and planned out the next two days. 

What we needed to cover, and where 
would we be going in the remaining time 
we had. The next day, our third partner 
was off to the hospital while my partner 
and I were off to not get lost… or discour-
aged… or frustrated.

We realized that covering more ground 
and staying positive really wasn’t just a 
cheesy saying, it actually helped. We 
were getting more work done and stay-
ing energetic… and I hate to admit it, 
but we were even singing. We found a 
high peak where we could see the whole 
field area and everything seemed to just 
fall into place.

We woke up after our last day in the 
field and although my glasses had finally 
broken in my bag, I felt surprisingly good 
about what we had accomplished. The 
two of us weren’t really sure how we got 
there, but we did. I looked down at my 
map for the last time before handing it in 
and saw that I really did fill in all those 
rock types, all those contacts (Figure 2), 
all those faults and every single strike and 
dip. It turned out to be this great feeling 

of getting through something that seemed 
like it would keep me there forever. 

I sat at the airport that night apply-
ing super glue to my glasses. The glue 
finally dried and I set them down next 
to me while I looked over my field notes 
from the week past. What better way to 
end off the week with a pair of glasses 
without tape in the middle while remi-
niscing? My long-suffering field partner 
saw me and excitedly came to sit down 
with me. Instead, she sat on my just-
renewed glasses.

Figure 1. The entire field group, smiling before receiving the blank topo-
graphic maps.

Figure 2. Is this the contact?

“Getting into the Rock Groove”
An Experience Very Much Worth the Effort

Courtnie Ciapciak, SA-1110
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Every month at least one natural 
hazard makes the newspaper headlines. 
Many more affect countless people every 
day, and are a continual threat to popula-
tions worldwide. Natural hazards pose 
risks around the world to infrastructure, 
personal property, resources, and lives. 
It is one of the few hazards that affect 
people universally, without regard to 
country boundaries, political ties, social 
class, or culture. Between flooding, vol-
canoes, earthquakes, fires, hurricanes, 
and landsliding there is no place to 
live that is entirely safe from natural 
hazards. However, I believe that these 
natural hazards do not have to become 
the disasters shown in the news. If they 
are better understood, people are bet-
ter educated about the processes, and 
thorough planning and smart response 
programs are put in place the risks can be 
minimized. Slope failures in particular 
are global phenomena that cause mil-
lions of dollars of damage each year in the 
United States alone. With more research 
on the landslide hazards, we can better 
understand where the highest risks exist 
and how to prevent the most damage to 
people and structures.

Introduction
The current hillslope 

research lacks enough 
firm conclusions sur-
rounding slope stability 
and processes for appli-
cation to all hillslopes. 
While soil properties and 
erosion due to a variety 
of factors including cli-
mate and vegetation have 
been studied extensively, 
they have mostly been 
case studies modeling a 
unique set of conditions. 
These results are also 
mainly theoretical, and 

still being tested. Applying the findings 
from these studies more universally 
would require completing more case 
studies to check the hypotheses. The 
data would then have to be compiled 
to find the trends for given sets of 
conditions. At this point there is not a 
clear understanding of how most slopes 
behave, especially when heavily influ-
enced by humans. Without any firm 
conclusions, it is hard to help educate 
people about the subject. 

In general, the public likes to hear 
results and they listen better to people 
they trust. The general populus relies 
on scientists to produce accurate infor-
mation, but usually do not want to be 
bothered too much with how scientists 
arrived at that answer. They just want 
to know how the results will affect their 
lives personally. In the case of landslides, 
people need a trusted source to turn to 
in order to know what is happening and 
what to do. Ambiguity does not work in 
this situation, and the current results do 
not lend themselves well to giving people 
a clear breakdown of the risks. More 
research is needed to gain a better under-
standing so as to better pass the infor-
mation along constructively. Scientists 
should also take the social aspects of 
natural phenomena and disasters into 
account during their research. Peoples’ 
religious beliefs, cultural practices, and 
even economic status are contributing 
factors to how receptive people are as 
well as how they respond to hazards. 

Maximizing Awareness 
and Minimizing Risk

I am interested in studying natural 
hazards in order to better prepare people 
and limit the damage to lives and proper-
ty that they cause. I have been fortunate 
enough to be able to travel to Bhutan 
and Sikkim, where I witnessed firsthand 

HAZARDSHAZARDS: Minimizing Risk, 
Maximizing Awareness

Corina Rose Cerovski-Darriau

Miss Corina Cerovski-Darriau from the University of California, Berkeley was selected, based on her essay, to be the US 
student representative at the International Year of Planet Earth (IYPE) launch to be held in Paris in February, 2008. She 
will be joined by 300 other students from around the world that were also contest winners.

“Floods drive thousand from homes in 
Mexico” 

http://news.bbc.co.uk/2/hi/americas 
/7074271

“Strong cyclone kills 1,784 in Bangladesh”  
http://www.katu.com/news/national 

/11545046.html

“‘Slow avalanche’ gobbles road, homes in San Diego” 
 http://www.nytimes.com
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the effects of the monsoon rains and 
road development on the destabilizing 
the landscape. I am currently study-
ing geology in school in order to gain a 
better understanding of science behind 
natural hazards. However, it is not just 
the science that needs to be understood. 
I feel these are natural processes that 
are being exacerbated by humans, but do 
not necessarily have to become disasters 
with good policies and education. 

Now instead of continuing to point out 
problems, it is time to find a solution. 
To better address the risk of landslides 
I propose more localized monitoring 
of slope movement. Local monitoring 
can be more applicable than trying to 
do regional, national, or global assess-
ments of slope stability. Localizing the 
research will also incorporate more peo-
ple, spreading knowledge of both the 
processes involved and the risks. The 
local research can then build off of or 
contribute to quantitative standards for 
analyzing slope failures. Quantitative 
standards can then lead to policies to 
better protect homes and lives. 

Current Research
Currently there are several classifica-

tion schemes, methods for mapping and 
evaluating landslides, and theories sur-
rounding slope processes. There is no set 
way to evaluate slopes. What would be 
helpful is developing a universal system 
for classifying, mapping, and identifying 
landslides and risk areas. I think even 
establishing a widely accepted method of 
identifying risk areas could improve risk 
management. For one, it could lead to 
better education of homeowners as well 
as landslide insurance. In the United 
States, insurance companies generally 
do not offer landslide insurance because 
they do not feel they can sufficiently 
quantify the risk. Even trivial improve-
ments, like agreeing on one method 
of analysis, could help inform people 
purchasing homes near hillslopes and 
people building in high-risk areas. This 
is a very complex undertaking, but local 
monitoring and education could elimi-
nate some of the difficulties.

Future Research
The advantages of local monitoring 

are evaluating slopes regionally in real 
time and including people locally. In 
order to achieve local monitoring, I pro-
pose following the idea of the company 
Weather Underground, Inc. Weather 
Underground (or Wunderground) is a 

commercial, web-based weather service 
that reports from stations across the US. 
To improve their coverage they started 
the “Personal Weather Station Project”. 
The project allows people to purchase 
low-cost weather stations and report 
back to Wunderground. This improves 
the data Wunderground can distribute to 
the public as well as incorporates people 
using a bottom up approach. Applying 
this idea to slope stability stations and/or 
people monitoring soil creep, biogenic 
activity, precipitation, etc. could be set 
up to report back to a larger agency. 
Granted, some rural areas may not be 
able to afford stations individually, but 
using human observation or subsidizing 
a few stations could expand the monitor-
ing area worldwide.

I think this could improve modeling 
and help create individual solutions, 
instead of trying to apply a “one size 
fits all” model to hillslopes. If ground 
movement can be monitored locally and 
then coupled with precipitation data and 
basic information about the hillslope 
processes, it could create an advanced 
warning system. 

In conjunction with this proposal, 
more research could be done to evaluate 
the human impact on slopes. It is known 
that roads, agriculture, deforestation, 
and grazing all have a profound effect 
on slope stability. However, the effects 
of development have not been quanti-
fied. The timescale and magnitude to 
which these human changes play a role, 
though, should be explored as develop-
ment progresses. Improving monitoring, 
reporting, education, and response will 
help minimize the risk to the growing 
number of people.

Education
Education is key for both policymak-

ers and citizens. Policymakers need to 
know how humans and development 
interact with slope stability in order to 
make informed decisions to help the pub-
lic. Building permits and codes need to 
take into account the surrounding slopes 
to minimize risk to inhabitants and 
property. As well as being made aware if 
they are living in a hazard zone, citizens 
could learn about the processes behind 
slope failure. Then they know the signs 
of impending failure. Knowing the signs 
adds to the local and real-time monitor-
ing and can contribute qualitative data 
to future research. More observation of 
slopes could lead to improved theories 
and clearer answers for the public. 
Locals could then also be influential in 

formulating better policies and becoming 
a trusted source for information along 
with scientists.

Social Aspect
Tied to education and response is 

the social aspect of disasters. It is the 
side often forgotten by scientists that 
needs be counted as well. To be the 
most effective in raising awareness and 
in responding to disasters, policymak-
ers, scientists, and educators should 
be aware of the behavior, beliefs, and 
cultures of the people at risk. Different 
approaches are needed for those who 
believe natural hazards are acts of God 
that cannot be stopped versus those 
who look at it from a purely scientific 
approach. The information presented 
to the public needs to be tailored so 
people can relate, and therefore best 
understand and retain it, without being 
unnecessarily worried.

Studying the social aspect also address-
es why a natural hazard becomes a disas-
ter. Disasters happen because of human 
vulnerability due to lack of preparedness 
and inability to cope. Disasters do not 
occur on their own, they are linked to the 
political, economic, and social structures. 
For example, the fact that economic dis-
parity can force people to build in higher 
risk areas needs to be acknowledged in 
order to minimize risk. 

More developed nations should 
also not discount the practices of non-
Western communities. Applying a purely 
high-tech solution ignores the fact that 
many rural communities have been 
successfully coping with the threat of 
landsliding. One simple example is the 
practice of rural people in the Himalayan 
foothills, like the Bhutanese, who terrace 
their rice patties in order to reduce the 
risk of slope failure. 

Possible Solutions
I believe what is needed first is a more 

universal system of landslide evalua-
tion. Next, people need to be clearly and 
consciously educated of the risks, what 
causes the risks, and potential mitiga-
tion techniques. Education can then lead 
to policies to protect people as well as 
preparing local peoples to help with slope 
monitoring. This proposal can be applied 
in rural areas, urban areas, developing 
nations, and countries like the United 
States to ultimately maximize aware-
ness and hopefully minimize risk world-
wide as a consequence of education and 
research. 

STUDENT ARTICLES
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STUDENT ARTICLES

As our country seeks to become self 
sufficient in meeting our energy require-
ments and balancing this demand with 
a need to preserve the environment 
Geosciences are stepping forward and 
carrying the torch as the pathfinder. 
Not only is Geoscience a growing disci-
pline, it is a science which is not being 
outsourced. As Geoscience students, it 
is difficult to know what to be prepared 
for, academically and professionally in 
the future.

I am graduating fall ’07 with dual 
degrees, geology and scientific techni-
cal communications with an emphasis 
in physics. I have found that technical 
writing skills are highly desired in all 
fields of science.

I can go on endlessly about how fas-
cinating the Geoscience subject area is 
but I would like to share some things I 
learned along the path to graduation. 
There are alligators and patches of 
quicksand in the path, but you can avoid 

them if you plan ahead. Your background 
in physics, chemistry, and mathematics 
will be invaluable. Try to have these sub-
jects under your belt prior to taking your 
Geoscience classes. If your curriculum 
allows, try to take a technical writing 
class. You will find that your credibility 
will often depend on your ability to pres-
ent, communicate, and write, as well as 
the veracity of your research.

The bachelor’s degree won’t make you 
an expert on anything. It means you’re 
trainable and it’s designed to get your 
feet wet and introduce you to the many 
various fields in the career path you 
are choosing. In saying this, Geoscience 
is a very diverse subject ranging from 
Geology, Geological Engineering, and 
Geophysics. Whichever discipline you 
approach you will find a multitude 
of subject areas that you can special-
ize in. Mentioning just few, there are 
petroleum, petrology, sedimentology, 
mineralogy, crystallography, hydrology, 
tectonics, volcanology, and structural 
geology. It can be confusing for a new 
student—old students too. 

When choosing your discipline, try to 
find a career field that you have a passion 
for and one which has potential for eco-
nomic growth and expansion; research 
it a lot. The Bureau of Labor Statistics 
Occupational Handbook which can be 
found online stays abreast of future 
career field demands and job trends; this 
is a great reference tool. Go out and find 
people who work in those jobs on a daily 
basis to get their input—what they know 
can’t be learned in a classroom. Join pro-
fessional societies such as the American 
Institute of Professional Geologists and 
read their publication. Inquire about 
internship possibilities from your profes-
sors. I say this because what you believe 
the job consists of may not be reality. 
Would your first impression of a volca-
nologist be a person who rarely steps 
out of their office while spending their 
days and weekends importing data from 
remote sensors and creating computer 

models of possible volcanic events? Not 
every job in Geosciences can be truly rep-
resented by that one glamorous picture 
or screen capture applied to a poster or 
website. Really get to know the career 
field you are interested in so there are 
no surprises.

When you look at academic institu-
tions there are a lot of factors which 
need your attention. One consideration 
is being competitive in the market place 
after graduation, which frequently 
requires the new geoscientist to have a 
Master’s degree. When you look at the 
school, take time to look at their courses. 
Ensure the courses you are interested in 
are offered on a regular basis. Look to 
see that the school has frequent COOP 
activities with the ground organizations 
that give you real experience before 
you have a diploma in hand. Take the 
time to ensure that what you learn and 
the classes you take will rollover into 
a research field for a Master’s degree. 
Look at the faculty members and their 
research interest. If you find that you 
are enthralled by crystallography, don’t 
choose a school where most research 
interest is in structural geology or paleo-
magnetism. Also of importance is loca-
tion. If you are interested in igneous 
petrology you probably shouldn’t go to 
school in Florida. 

Situations can change or you may 
simply change your mind—it happens—
sometimes repeatedly. Because of this 
you should have a backup plan that 
allows you to change your subject of 
interest and still use all or most of the 
courses you have previously taken. Be 
prepared to gracefully roll with a punch 
and step off in a new direction like you 
meant it.

Now that you know where the alliga-
tors and quicksand pits are, I hope you 
can plan and execute a degree program 
that’s right for you leading to a fun and 
fulfilling career in Geosciences. See you 
out there.

Are You a New Student to 
Geosciences?

Rex A. Crouch, SA-1223



www.aipg.org JANUARY/FEBRUARY 2008 • TPG 9

LETTERS TO THE EDITOR
Dear Editor,

You will be pleased to know that we 
have compiled a complete list of out-
standing earth science teachers receiving 
awards through the National Association 
of Geoscience Teachers (NAGT) OETS 
program for 2007. Photographs and nar-
ratives will appear in the January issue 
of the Journal of Geoscience Education, 
along with the mention of your organi-
zation’s involvement in the program. 
On behalf of NAGT, I want to sincerely 
thank you and your organization for 
bringing additional visibility and stature 
to geoscience education through your 
support of NAGT’s award program. 

John R. Wagner
Professor of Geology, 

Clemson University & 
OEST Committee Chair, NAGT

The American Institute of Professional 
Geologists has agreed to provide a one-
year subscription of The Professional 
Geologist to the following winners:

Michelle Brand-Buchanan
Alexandria Middle Magnet School

Patti Brooks
D’Iberville Middle School

Tonya Camaratta
Buchholz High School

Julio DeJesus
Radians School

Ina Eaton
Sangaree Middle School

David Eatough
Revere High School

Mike Emory
Woodland Middle School

Debra Faulkner
Halifax County High School

Sam Fuerst
Northern High School

Clay Good 
Juneau-Douglas High School

Sheila Guard
Canyon Park Junior High

Tiffany Hays
The Baldwin School

Diane Kelsey
Schurr High School

Natalie Lane
Mountain Gap Middle School

Chris Loewen
W.J. Mouat Secondary

Sue Merrill
Hartland High School

Linda Murphy
Sykesville Middle School

David Robison
Wilson High School

Chantelle M. Rose
Graham High School

Patricia Royle
Camden Junior High School

Amanda Rae Schiller
Van Buren Middle School

Cheryl Sill
Coon Rapids Middle School

Stefan Smolski
Oak Glenn High School

Michael Smith
Wilmington Friends School

Carol Ticho
Arcadia High School

Paul Varsho
Menomonie Middle School

William Witherspoon
Fernbank Science Center

Dear Executive Committee and Staff 
of AIPG,

I wish to express my sincere grati-
tude for the opportunity to join you for 
the AIPG annual meeting recently in 
Traverse City. It was truly a great honor 
and a privilege to be present for the busi-
ness proceedings of the organization dur-
ing my time there. I acquired from the 
meeting a greatly enhanced perspective 
of the situation our field and our organi-
zation face, including the ongoing battle 
to preserve the content and integrity of 
geologic education and simultaneously 
recruiting new students into the science 
and organization. With the information I 
gathered from you all, combined with the 
data presented by AGI, I have already 
made strides to re-establish the Geology 
major at my university, and re-energize 
my department in the grater scheme of 
the University.

Beyond the experience and informa-
tion I gained during the business ses-
sions, I came away from the meeting with 
much more. I had the chance to meet and 
converse with a number of brilliant and 
accomplished individuals and leaders 
in our field, all of whom were kind and 
helpful people, and people I respect very 
much. On top of all this, I truly had a 
fantastic time at the various events of the 

meeting, and will look back fondly on the 
occasion for the rest of my life.

The most exciting aspect of the trip 
was coming away with ideas and energy 
to help all of you in your push to advance 
this institution. I am very much looking 
forward to working in the coming year to 
facilitate involvement on the part of my 
generation in our organization, and fight 
on a larger scale to ensure the important 
foundations of our field remain pure and 
central in geo-science education. I plan 
to be highly involved and to contribute 
as much as I can to the endeavors of the 
institute, and hope to have some results 
from preliminary investigations and 
programs I intend to debut before the 
February meeting. Until then, thank 
you again very much for this incredible 
opportunity and welcoming me into the 
organization. I am looking forward to 
seeing you all again in Tucson.

Respectfully Yours,
Joey Fiore

Northeastern University 
Student BodyPresident

Dear Editor, 
Robert Corbett and Gary Dannemiller 

deserve thanks for their objective exami-
nation of the global warming issue. As 
fellow geologists, they perform a valu-
able service to us all in addressing this 
“hot topic” within an analytical, not fiscal 
and political, framework. 

No one wishes to destroy our beautiful 
planet, least of all, we who have devoted 
a major portion of our lives to unravelling 
its complexities. Politics are publicly at 
play in the arena of earth science today 
as perhaps never before. Clear heads are 
needed if the doomsday preachers are not 
to prevail and destroy rationality in their 
zealous desire to control science.

Anyone who states “the debate is 
over,” is either a preacher or a politi-
cian. I’m afraid the public is presently 
being led by a prominent spokesperson 
who is both.

The Professional Geologist deserves 
thanks for providing a forum in which 
earth scientists can read logic rather 
than alarmist scripture.

Charles Barnett, PhD., 
CPG-02107

Dear Editor,
The article in the November/December 

2007 issue of TPG titled “Causes of 
Global Warming, Are We Certain?” was 
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very enlightening. I was aware of the 
three longest cycles and the sunspot 
cycle, but I had no idea there were other 
cycles that could affect global tempera-
tures. As the authors state, this article 
is not the definitive explanation of the 
certainty or uncertainty of the causes of 
global warming, but it does give us a lot 
of “food for thought.” 

A lot of time and energy is being 
spent by scientists, bureaucrats, politi-
cians, and the media on the idea that 
the earth is in for increasingly higher 
temperatures. Peoples’ reactions to glob-
al warming has fostered the creation 
of the IPCC and other organizations 
and institutions from local to global to 
address the issue. Billions of dollars 
have been spent with little hesitation 
on the study of global warming, design-
ing remedial measures, implementing 
programs, exploring related issues, and 
presenting information.

However, I wonder what the earth will 
be like at the height of the next sun spot 
cycle. Sun spot cycles, themselves, can 
vary in intensity. The one that occurred 
during the sixteenth and seventeenth 
centuries was particularly intense and 
caused a little ice age where glaciers over 
ran towns in the Alps. If the peak of the 

next sun spot cycle is at least strong, 
then we will see global temperatures fall 
quickly. We will also look back on the 
actions of people during the early part of 
this century as one of the largest histori-
cal wasted efforts of mankind!

Raphael Ketani, CPG-09003

Dear Editor,
The article on global warming (TPG 

Nov-Dec 2007) by Bob Corbett and Gary 
Dannemiller set me to thinking and 
triggered this opinion. I am not going to 
cite any literature as the authors have 
done for their work. Rather, I invite 
any reader to scan recent literature in 
major scientific journals for the scores 
of articles that relate to global climate 
change.

It is a good idea to maintain a skeptical 
outlook on scientific issues that interface 
with politics, such as anthropogenic 
global warming. We want to be cautious 
that the science drives the politics, and 
not the other way around.

I agree with the authors that geolo-
gists, of all people, have the advantage 
of taking both a global and long term 
view of temporal changes on earth. There 
are arguments on warming (from both 

sides) that cite temperature records in 
the United States in support of their 
case. The lower 48 states comprise only 
2 percent of the land areas of the world, 
not a good basis for generalizations about 
global climate changes.

We also can’t go back a few hundred, 
or even a few thousand years for evidence 
on major natural cycles of warming 
and cooling. Rather we have to look at 
the entire sweep of geologic history, a 
perspective that S. Fred Singer sadly 
lacks. The last time the Arctic Ocean 
was totally ice-free was in the Eocene, 
50 million years ago and yes, that was 
way before humans came on the scene. 
The Eocene warming was attributed to 
an abrupt release of methane hydrates 
from below the ocean floors, something 
that is still going on today, but at a much 
lower level.

When I was a geology grad student 
in the 60’s, I remember the skepticism 
many of my Professors had toward 
pre-Cambrian tillites and Gondwana 
glaciations. Now we know that those 
glacial events were real and are now sup-
ported by the plate tectonics paradigm. 
Advances in the last 50 years allow us 
to get late Pleistocene and Holocene 
ocean temperatures using ?18O ratios 

LETTERS TO THE EDITOR
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and radiocarbon dating on the shells of 
foraminifera. These tools allow us to map 
out world-wide ocean temperatures, as 
well as the dates of those temperature 
regimes. That is evidence you can’t argue 
against and it forms the framework for 
cyclical global warming and cooling 
changes over the last 60,000 years.

The other important element in any 
discussion of global climate change is 
the record of the gas content trapped 
in Greenland and Antarctic ice sheets. 
We now have a continuous log of atmo-
spheric changes going back almost a 
million years. In large snowfields, the 
weight of fresh snow compresses the 
lower snow layers into a more dense 
snow, and eventually into ice. That ice 
contains a sample of the atmosphere that 
it fell through, including carbon dioxide 
and methane, among other gases. There 
is an unambiguous correlation between 
high levels of CO2 and warm tempera-
tures, and low levels of CO2 and cool 
temperatures.

That’s the technical overview. I want 
to address two statements made by the 

authors. One is the argument that solar 
fluctuations are the cause of global 
climate change. The problem with that 
claim is that the earth’s orbital varia-
tions, such as ellipticity, precession, and 
axial tilt are already incorporated into 
global climate change models. To pull 
them out (or ignore them) and then put 
them back in as a new argument against 
CO2 as a cause of global warming is flat 
wrong. Tree-ring data already provides 
us with evidence of sunspot cycles, in 
addition to providing data on moist and 
dry periods with all of the data consistent 
with global climatic models. 

My second critique is the statement: 
“In short, a number of scientific analyses 
indicate, but cannot prove, [italics in 
original] that rising levels of greenhouse 
gases in the atmosphere are contributing 
to climate change (as theory predicts).” 
One cannot prove anything in science. 
There is only disproof. If a theory sur-
vives continual attempts at disproof, 
it has to be accepted as true or fac-
tual, until the next attempt at disproof. 
Anthropogenic global warming has yet 
to be disproven. That’s the acid test of 
a good theory. 

Cordially, 
James S. Mellett, PhD., 

CPG-07406

Dear Editor,
It would be easy to feel whiplash 

while leafing through the November/
December 2007 TPG. 

First comes the stimulating article by 
Robert Corbett and Gary Dannemiller, 
Causes of Global Warming, Are We 
Certain?. It actually appears, finally, 
that AIPG may have decided to take part 
in this most important, fundamentally 
geologic, debate of our time. Our society 
has been doing its best to ignore it for 
years. Now, here we go! 

But wait......., on the very next page 
we find in the President’s Message that 
the Executive Committee has decided, 
bravely, that AIPG will once again duck 
this critical issue, an issue that has 
major social and economic implications, 
saying that “there were already position 
statements from other scientific organi-
zations (AAPG, AGU, etc.) and one more 
position paper would not add a great deal 
to the debate.” How profound!

Never mind that AIPG, as one of its 
reasons for being, has set for itself the 
responsibility of strengthening aware-
ness of the importance of geology in 
formulating public policy. We’ll just 
keep our heads down here. No need 
to annoy anyone by taking a stand on 
what may be seen as controversial by 
some of our aggressive members. Just 
allow us to continue our slumber while 
atmospheric scientists, journalists and 
politicians settle these geologic issues for 
us. Maybe someone will nudge us when 
those non-geologists finish proving that 
we’re irrelevant anyway.

James R. Muhm, 
CPG-02598

Have You 
Paid Your 

Dues?

In accordance with 
Article 8, Section 8.2.1, 
of the Bylaws, Annual 
membership dues are 
due and payable January 
1, 2008. Those Members 
whose dues are not paid 
by February 15, 2008, will 
be suspended.

A twenty-dollar late fee 
is required for dues paid 
after February 15, 2008.

LETTERS TO THE EDITOR
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I read with interest the recent opin-
ion piece Causes of global warming, are 
we certain? by Bob Corbett and Gary 
Dannemiller (TPG, Nov/Dec 2007). That 
article confirmed a suspicion I have 
harbored over the past year that senior 
members of AIPG are actively promoting 
an agenda to undermine the “inconve-
nient” theory of anthropogenic global 
warming. I have realized regretfully 
that it is time to call out that motive and 
respond to the challenge. Otherwise our 
student, adjunct, and junior professional 
readership may leave with the false 
impression that AIPG is out of touch 
on one of the preeminent scientific and 
policy matters of our day.

In my observations, it is striking 
how opinion on climate change is split 
between more senior AIPG members 
(anti-) and the younger professionals 
(pro-). I suspect this bimodal distribu-
tion results mainly from evolving career 
tracks; geology used to be primarily a 
resource extraction profession, but it 
has diversified to include environmental 
management. This distinction is impor-
tant because experience has a direct 
effect on knowledge base, motivations, 
and conclusions. Those who profit from 
drilling and mining will naturally feel 
the pull to limit interference, while those 
who make their living mitigating envi-
ronmental risks will feel a similar pull 
to be more proactive – even when they 
cannot acknowledge this to themselves. 
However impersonal scientists attempt 
to be, personal bias colors most science.

That said, the bias is glaring in the 
article by Corbett and Dannemiller, who 
seem to have discovered the conclusions 
they were hoping to find: namely that 
the current global warming – grudg-
ingly accepted – is a natural process and 
human greenhouse gas emissions have 
nothing to do with the matter. Among the 
sources cited, the authors relied heavily 
on the book Unstoppable global warm-
ing: every 1500 years by Fred Singer 
and Dennis Avery. When considering 
Singer & Avery, I must unfortunately 
invoke one of the by-lines of our time: 

“Follow the money.” They have a long 
history with conservative think tanks 
and have received considerable financial 
support from oil, tobacco, and chemi-
cal industries throughout their careers. 
Highlights include “Second-hand smoke 
is harmless” and “Pesticides are good for 
you.” Is it surprising they would attempt 
to undermine the scientific consensus on 
climate change? [To be accurate, they 
argue there is no such consensus among 
climate scientists.]

Yet we cannot hastily give in to 
the triumph of style over substance as 
so many skeptics seem to have done. 
However dubious the motivations of the 
primary sources, it remains necessary 
to consider whether the message itself 
contains any scientific merit. It was 
helpful of the authors to point out for 
the less attuned that the Earth’s climate 
has varied in the past, even in historical 
times. To those more acquainted with 
paleoclimate studies, Singer & Avery’s 
focal reliance on a perceived periodic-
ity of Dansgaard-Oeschger (D-O) fluc-
tuations in ocean temperatures, loosely 
correlated to historical climates and 
unverifiable solar cycles, does not bear 
up to scrutiny. Unfortunately, episodic-
ity is not the same as periodicity and is 
most often considered a result of internal 
feedback rather than external forcing. 
Nor is it all that clear that D-O events, 
a glacial-era phenomenon, correspond 
directly to postglacial climate changes 
(e.g., Mid-Holocene Optimum, Medieval 
Warming, and Little Ice Age) as pro-
posed. Furthermore, changes in the sun 
are not needed to explain the observed 
record; alternative mechanisms within 
the ocean system can explain differential 
sea surface temperatures during D-O 
events and variable ice-rafting during 
Heinrich events.

For these reasons and more, Singer 
& Avery’s suppositions fall flat. When 
internal system factors fit the data, the 
simplest interpretation – usually correct 
– is that external factors are extraneous. 
It is clear the Earth has experienced 
differential solar insolation sufficient to 

drive ice ages, but scientists generally 
agree that was due largely to changes 
in the Earth’s orbit rather than the 
sun itself. Ironically, the carbon dioxide 
humans have added to the atmosphere 
over the past century provides sufficient 
heat trapping capability – on its own – to 
rival the net insolation changes at the 
end of the last ice age. That’s an internal 
factor that is not insignificant.

The above points may sound arcane. 
It is important that people realize some 
aspects of the climate system are simple 
and others more complex. At its sim-
plest, climate is the transfer of heat in 
an attempt to equilibrate the Earth’s 
surface temperature. Any basic physical 
change will have an effect, whether it is 
carbon dioxide, methane, water vapor, 
or indeed solar input. [It is not clear 
from ice cores and other paleoclimate 
data that solar inputs have changed in 
the manner argued by Singer & Avery.] 
However, the Earth employs myriad 
internal processes in air, land, sea, ice, 
and biota that provide complex feed-
backs which drive the manifestations 
of climate (i.e., weather). Therefore, it 
is inappropriate to oversimplify climate 
change and blame it for every unusual 
weather event that comes along; it is 
likewise shortsighted to pooh-pooh those 
who take the potential for abrupt and 
grave climate change seriously, when 
there are known factors – atmospheric 
composition – over which humans have 
some influence.

Most of us agree the world is warming 
more quickly than previously expected. 
A strong and growing majority recognize 
that human greenhouse gas emissions 
are a significant part of the puzzle 
(of course not the only piece), and the 
artificial incentives to stick with fossil 
fuels to the exclusion of alternatives 
are dwindling. These are not groundless 
fears, but rather visceral reminders that 
our society must evolve as others have 
before us. As professional scientists and 
members of the human community, let’s 
get serious.

Commentary: 
A Healthy Skepticism of 

Global Warming Skepticism
Charles Tiller, CPG-10811
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AGI/AIPG 2007 Intern Articles

The following three articles were written by summer interns with the American Geological Institute's Government Affairs 
Program (GAP). These internships were funded through a matching grant from the AIPG Foundation, whose support AGI 
gratefully acknowledges.

The three AGI/AIPG policy interns gathered in front of the House Science Committee room before a congressional brief-
ing on the New Madrid fault zone. The three summer interns from left to right are David McCormick, Sargon de Jesus 
and Paul Schramm. The young woman posing with them is Rachel Bleshman, a former AAPG/AGI intern, who is now 
working for the House Energy Committee.

Summer Interns Cover 
the Hot Topics in 

Congress – Energy, 
Climate Change, Carbon 

Sequestration and 
Natural Hazards

Another brilliant summer has come 
and gone and so have our energetic AIPG 
geopolicy interns. Paul Schramm, David 
McCormick and Sargon de Jesus spent 
twelve fruitful weeks tracking the nascent 
110th Congress. The November 2006 elec-
tions brought a switch in party majori-
ties from Republican to Democratic in 
both chambers, the first female Speaker 
of the House, The Honorable Nancy 
Pelosi from California, and a sea change 
in policy priorities. Climate change, car-
bon sequestration, alternative energy, 
oversight of Army Corps of Engineers 
projects and mining law reform were just 

some of the geosciences-related issues 
that gained greater emphasis and con-
siderable debate in the new Congress.

Paul Schramm arrived at the end 
of April and immediately jumped in to 
help with multiple Government Affairs 
activities. He helped organize and par-
ticipated in the American Geological 
Institute’s Leadership Forum on 
Communicating with Policymakers and 
with Congressional Visits Day (CVD). 
Thirty six geoscientists and geo-engi-
neers, including several AIPG members, 
conducted 82 visits with congressional 
members and their staff and spoke 
about the value of the geosciences to 
the nation. Paul completed his masters 
degree in geosciences at the University 
of Notre Dame and his bachelors degree 
in chemistry from Kalamazoo College in 
Kalamazoo, Michigan where he grew up. 
Paul was a great asset to the program 
and wrote many useful summaries of 

policy issues for the web page, for the 
Monthly Review and for Geotimes.

David McCormick arrived in May 
after completing his sophomore year 
in geology at Marietta College in Ohio. 
David is from Fredonia, New York and 
is interested in becoming a petroleum 
geologist after he completes his degree. 
He spent the summer attending many 
different hearings on energy resources 
and climate change. He also attended 
and wrote summaries about a full day 
workshop on climate change and energy 
sponsored by the Embassy of Norway 
and a conference on developing petro-
leum reserve standards, sponsored by 
the American Association of Petroleum 
Geologists and other organizations.

Sargon de Jesus arrived in late May 
and with his interest in volcanology, 
he became our policy point person on 
natural hazards. He helped to organize 
a congressional briefing on the New 
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As record rainfall and accompanying 
floods hit Texas and New England this 
year, the nation renews its attention on 
water management issues. These con-
cerns are a call to arms for the U.S. Army 
Corps of Engineers, the 35,000-member-
strong federal agency in charge of water 
development projects. With hundreds of 
projects underway across the country, 
the Army Corps directs construction of 
civil engineering ventures such as dams, 
levees, and infrastructural support for 
the military. The well-publicized failures 
of the Corps-built levees around New 
Orleans during hurricane Katrina have 
heightened congressional oversight of 
Corps projects and brought renewed 
efforts to require independent reviews 
of their work.

The 110th Congress is tackling over-
sight of Corps projects and whether 
there needs to be independent review 
of large projects in the Water Resources 
Development Act (WRDA) of 2007. 
WRDA is a typically biennial act that 
authorizes the Army Corps of Engineers 
to take on particular water development 
projects across the country. The act rep-
resents the closest legislation we have to 
a nation-wide water resources manage-
ment policy. The last few Congresses 
have not been able to pass a renewal of 
WRDA, so no version of the bill has been 
put into law since 2000. This lag time, 
coupled with the ongoing reconstruction 
needs along the Gulf Coast, promises 
that any passage of WRDA in 2007 will 
have substantially greater costs than 
the 2000 version. Congressman James 
Oberstar (D-MN) introduced the 2007 
WRDA in March; both chambers have 

passed a version of the bill, and a con-
ference committee issued its report in 
the final days before the August recess. 
Conference members laud the breadth 
of the bill, which addresses major water 
management problems across the coun-
try such as post-Katrina Louisiana, 
flood-vulnerable Sacramento, and the 
Everglades. However, the price tag of the 
bill has ballooned from an original $13.9 
billion to $21 billion after conference, 
raising concerns about spending as the 
bill authorizes more than 900 projects in 
49 states and the District. 

Congress understands the necessity 
of passing the 2007 WRDA and support 
remains strong. The House passed the 
post-conference version of the bill by a 
vote of 381-40, as nearly all Democrats 
and most Republicans rallied to its cause. 
The Senate has yet to vote on the revised 
bill. Even if Congress approves of the bill 
in the fall, President Bush has promised 
to veto the legislation due to its massive 
cost and because he does not consider 
some of the projects which are earmarked 
for specific districts to be high national 
priorities or well designed. Surprisingly, 
in his opposition to the newest version of 
the bill, Bush has found an unlikely ally 
in Senator Russ Feingold (D-WI), who 
urges the President to follow through 
with the veto should WRDA make it to his 
desk as-is. Though originally supporting 
the bill, Feingold finds the reworked ver-
sion to have considerably weakened the 
independent peer review process that 
was written into the legislation.

Past difficulties in the Army Corps 
bolster the case for a robust independent 
review process. Over the last decade 

dozens of reports, from groups such as 
the Government Accountability Office 
(GAO) and the National Academies of 
Sciences (NAS), have shed light on the 
Corps’ poor management and execution 
of projects. The reports also cite little 
oversight, as the basic review only takes 
place within the Corps itself and suggest 
independent review might be helpful. 
A 2002 NAS report, ordered by the 
WRDA of 2000, urged that “an indepen-
dent organization must be in charge of 
selecting reviewers” and that it “should 
not be selected by the Corps.” Critics of 
independent review indicate the process 
will just further delay projects and cre-
ate a bureaucratic mess. Yet, because 
of the backlog of currently authorized 
projects, the delay in implementing new 
projects caused by review may not be 
a major issue and may not delay new 
projects which will not be initiated for 
some time anyway. Other proponents 
suggest that an independent review 
process could take place during the same 
time as the mandatory public comment 
period, thereby eliminating any delays 
altogether. As a result, the principal 
drawback to instituting independent 
review would be the cost of the panel, 
which would be figured into the cost of 
the project itself.

The proposed legislation requires 
independent review if the project deems 
a review process worthwhile, or if the 
project costs more than $45 million. An 
effective independent review process 
ensures Corps accountability and adher-
ence to federal regulation, such as the 
Clean Water Act. Although the proposed 
forms of independent review would be 

Madrid fault zone and a congressio-
nal reception on NSF-funded science 
including some work on the Chesapeake 
Bay impact structure. Sargon grew up 
in Alexandria, Virginia and while he 
returned home for this internship, like 
many locals, he had not spent much time 
on Capitol Hill. The internship proved to 
be an excellent learning experience and a 
great opportunity to meet policy makers, 

federal agency leaders and geoscientists. 
Sargon completed his bachelors degree 
in geosciences at Brown University and 
will return to Brown to work on his 
masters.

Paul, David and Sargon truly enjoyed 
their summer in Washington and greatly 
appreciated the generous support of the 
internships from the AIPG Foundation. 
The interns left with a far greater 

understanding of how government 
really works, much more information 
about careers and opportunities in the 
geosciences and even greater enthusi-
asm for being citizen geologists as they 
advance in their different careers.

Linda Rowan, AS-0029
Director of Government Affairs

American Geological Institute

Independent Review of the U.S. Army Corps of 
Engineers: How Oversight May Help the Flow

Sargon de Jesus, AGI/AIPG Summer Intern 2007
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advisory in nature and unenforceable, 
the recommendations of the panel would 
serve to provide key advice for Corps tech-
nicians. However, all parties involved in 
a Corps independent review would be 
held accountable by Congress should a 
project fail. Furthermore, an indepen-
dent review process could increase the 
credibility and confidence that the public 
has in Army Corps projects.

Proponents of a robust independent 
review process have reason for concern 
about the current reworked legislation. 
Changes grant the Chief of Engineers a 
significant role in determining how the 
members of the independent panel are 
selected. The Chief now becomes the 
direct official who selects the body that 
will then handpick the members of the 
review panel. This lingering conflict of 
interest violates the spirit and efficacy 
of an independent review panel. Decision 

making involving a member of the Corps 
could spoil the credibility of an indepen-
dent review.

Feingold’s determination to enact 
Corps reform has continued since the 
1990s in the form of a host of different 
amendments attached to WRDA bills. 
In fact, Feingold is by no means alone 
in his persistence. Earlier this year, he 
co-sponsored a bill with Senator John 
McCain (R-AZ) to better prioritize Corps 
projects and to establish a Director of 
Independent Peer Review appointed by 
the Secretary of the Navy. While that 
particular bill stalled in committee, 
McCain and Feingold have a history 
of proposing similar amendments in 
WRDA legislation and have built signifi-
cant bipartisan support. 

While the ultimate passage of WRDA 
may still hang in the balance primar-
ily because of its $21 billion cost, the 
inclusion and shape of any independent 
review also remains a significant issue 
for policymakers, the geoscience commu-
nity, and the nation. Independent review 
conducted by an unbiased, respected, 
and apolitical committee of relevant 
experts could help to ensure that projects 
are well designed, cost effective and meet 
appropriate engineering, environmental 
and safety standards. These benefits of 
independent review may far outweigh 
any potential added costs or delays that 
may result. At the very least indepen-
dent review establishes accountability 
for the Corps, which has the burdensome 
but necessary responsibility to keep our 
waterways and communities safe from 
disaster.

Carbon Capture and Storage: Congress Calls on 
Geoscientists to Lead the Way

The 110th Congress has focused on cli-
mate change mitigation and has become 
enamored with carbon capture and stor-
age (CCS) as perhaps the most promis-
ing solution for reducing greenhouse 
gas (GHG) emissions. Many bills have 
included CCS surveys, more research 
and development (R&D) and larger dem-
onstration projects. While other mea-
sures to mitigate climate change have 
been introduced in Congress such as a 
cap and trade system, a carbon tax, and 
restrictions on carbon emitters, these 
measures are too controversial and gar-
ner much less support than CCS.

CCS legislation is more attractive to a 
majority in Congress because it is mostly 
about more R&D and does not directly 
involve carbon pricing, carbon taxes, 
regulations or restrictions. Geoscientists 
should be aware of decision-making with 
respect to CCS because they will be the 
experts involved in the R&D and the 
future direction of this popular climate 
change mitigation strategy. 

The Renewable Fuels, Consumer 
Protection, and Energy Efficiency Act 
of 2007 provides $895 million to conduct 
CCS surveys, more R&D and larger 
demonstration projects. It has been 
approved by the House and the Senate 
and now awaits reconciliation and final 
approval in Congress. It is the most 
likely CCS legislation to gain approval 
by Congress and could be signed into 
law by the end of 2007. The bill calls for 
the U.S. Geological Survey (USGS) to 
conduct a national survey of potential 
CO2 storage formations and to provide 
geological data (e.g. well log analysis, 
core data and fluid sample analysis) to 
determine the feasibility of large scale 
storage. The measure also provides fund-
ing for the Department of Energy (DOE) 
to develop geophysical tools and methods 
of monitoring storage formations for 
large scale demonstration projects. The 
bill calls for at least seven demonstration 
projects that can store up to one million 
tons of CO2 each year. 

The legislation identifies seven geo-
logic formations to be studied for CCS. 

These formations include operating oil 
and gas (O&G) fields, depleted O&G 
fields, saline aquifers, unmineable coal 
seams, basalt formations, deep geologic 
systems that could be engineered for 
use in geothermal power, and coal-bed 
methane sites for use in methane recov-
ery. Currently O&G fields appear to 
be the best option for CCS because the 
geology is well understood and there 
is additional potential for enhanced oil 
recovery. The DOE1 and its partnerships 
have estimated about 82 billion metric 
tons of storage capacity in the U.S. and 
Canada. This estimate includes O&G 
fields that would use CO2 for enhanced 
recovery. The unconventional reservoirs 
such as saline aquifers and unmineable 
coal seams are less favorable because 
uncertainties exist about the geology. 
In addition if the CO2 is sequestered 
in these formations it might render the 
currently unexploited coal and water 
resources unusable. Nonetheless, the 
DOE and its partnerships estimate 156-
184 billion metrics tons of CO2 storage 
capacity in unmineable coal seams and 

David P. McCormick II, SA-1299, AGI/AIPG Summer Intern 2007

1. The DOE Carbon Sequestration Atlas may be found online at: http://www.netl.doe.gov/publications/carbon_seq/atlas/Introduction.
pdf
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919-3,300 billion metric tons of storage 
capacity in saline aquifer formations in 
North America. So the storage potential 
based on these estimates shows a much 
larger capacity in the saline aquifers and 
coal seams. Other potential storage for-
mations will require significantly more 
R&D before they can be seriously consid-
ered for CCS technology. That is why in 
the legislation Congress recognizes that 
not all locations are geologically equal 
and careful consideration must be given 
to potential leakage, potential changes in 
the geology, health and safety concerns 
and environmental issues when choosing 
a suitable site for CO2 storage.

The legislation also identifies the 
primary point sources of CO2 such as 
fossil fuel based electricity generation, 
petroleum refining, iron and steel manu-
facturing, cement manufacturing, bio-
fuel production and coal gasification 
plants. One of the major tasks in plan-
ning for effective CCS is identifying the 
location and capacity of all sources and 
sinks because one of the most expensive 
aspects of CCS are the CO2 pipelines. 
Another major concern is leakage at a 
storage site. Leaks can present obvious 
hazards to the public and even a very 
small leak of about one percent per year 
would nullify the main purpose of CCS. 
Such a small leak would essentially put 
all of the CO2 being sequestered back 
into the atmosphere over time and there 
would be no overall reduction in CO2. 

While leaks are a problem, the mea-
sure deals primarily with R&D and does 
not get into the sticky issues of regula-
tory authority and liability. In the U.S. 
and across the globe, regulations related 
to the subsurface and liability issues 
with CCS are largely unresolved accord-
ing to the Intergovernmental Panel on 

Climate Change’s (IPCC) Special Report 
on Carbon Dioxide Capture and Storage2. 
Some countries have liability regulations 
for situations that are comparable to 
CCS, but it is not clear how these regula-
tions might be applied to CCS. Existing 
U.S. laws for mining, O&G, subsurface 
property rights, and drinking water 
while relevant to CCS were written long 
before CCS was being considered and are 
likely not adequate enough to allow com-
mercial development of CCS. In addition, 
CCS beneath the seafloor represents a 
new and more difficult area to regulate. 
Some treaties, such as the London and 
Oslo-Paris Convention, deal with injec-
tion of CO2 into the subsurface seabed, 
however, they do not directly address 
storage issues.

Despite the unresolved issues of regu-
latory authority and liability, countries 
such as Norway and Canada have forged 
ahead on CCS projects. In Norway, the 
Sleipner Project, managed by Statoil, 
injects CO2 into the Utsira formation, 
a saline aquifer about 1,000 meters 
below the seafloor in the North Sea. The 
project began in 1996 and has stored 
about 1 million tons of CO2 a year. The 
development of the project is due partly 
to Norway’s high carbon tax, about $55 
per ton of CO2, on offshore oil and gas. 
Studies have shown that Statoil’s overall 
CO2 emissions have dropped since the 
project began. In Canada, the EnCana 
Corporation has been injecting and stor-
ing CO2 for enhanced oil recovery in 
the Weyburn Field since 1997. This 
project was driven solely by economics 
because it was cheaper to get CO2 from 
a coal gasification plant than any other 
source. EnCana pipes in CO2 from the 
Great Plains Coal Gasification Plant in 
North Dakota to extend the life of their 

field. EnCana estimates that through 
CO2 injection an additional 120 mil-
lion barrels of oil can be extracted. The 
Norwegian example suggests that CCS 
is feasible, relatively safe so far and can 
mitigate climate change. The Canadian 
example suggests that piping CO2 emis-
sions from a distant source can be com-
mercially viable for oil and gas recovery 
and if they can also show that the CO2 is 
not leaking, then it has the added benefit 
of mitigating climate change without 
carbon pricing or taxes.

Should future projects prove to be just 
as successful, the overall climate change 
mitigation impact could be substantial. 
According to the IPCC, the potential for 
CO2 storage in suitable sedimentary 
basins such as O&G fields is about 200-
2,200 gigatons. This could mean CCS 
would contribute about 15-55% of the 
GHG mitigation effort worldwide up 
through 2100 assuming target stabili-
zation for atmospheric concentration 
of CO2 is between 450-750 ppm. The 
potential storage capacities could be 
greater if unconventional storage sites 
such as saline aquifers and unmineable 
coal seams prove viable in demonstra-
tion projects. 

The two examples and the IPCC 
estimates show why Congress sees CCS 
as a silver bullet to mitigating climate 
change and advancing energy resource 
development. CCS has the potential 
to substantially reduce the amount of 
CO2 in the atmosphere, it can enhance 
energy resource recovery, it can use 
some existing infrastructure, it allows 
energy companies to diversify into a new 
enterprise that takes advantage of their 
current expertise, and it can initiate a 
new industry that should enhance local 
economies.

2. The IPCC Special Report on Carbon Capture and Storage may be found online at: http://www.mnp.nl/ipcc/pages_media/SRCCS-final/
ccsspm.pdf

Earth Science Education: Left Behind and 
Looking for Advocates

The importance of a basic understand-
ing of Earth processes is championed 
within the geoscience community, but 
rarely recognized in our broader society. 

In the United States and elsewhere the 
general population remains uninformed 
about how the Earth works and shapes 
our everyday lives. This lack of under-

standing is primarily due to a lack of any 
introduction to geology in public schools, 
popular culture, or daily activities that 
are increasingly out of touch with the 
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natural environment. The geoscience 
community needs to be more involved 
in advocating for proper Earth science 
education in order to ensure the public 
realizes its importance.

The geoscience community in par-
ticular would like to see children learn 
about Earth and geologic processes 
in their schools through a rigorous 
yet interesting geoscience curriculum. 
Unfortunately, the United States’ pri-
mary public education system lacks 
a consistent methodology for teaching 
and testing Earth science. Many K-
12 students are unaware of the basic 
geoscience that would help them under-
stand natural hazards, water availabil-
ity and quality, weather and climate 
change, or the processes that form coal 
and oil. Earth science education, and 
science education in general, varies 
wildly from state to state. For example, 
only North Carolina requires high school 
students to take an Earth science course, 
and only 11 states allow an Earth science 
course to be used as an elective towards 
science requirements for high school 
graduation. Unlike biology, chemistry, 
and physics, Earth science is not con-
sidered a core science that should be 
taken by students preparing for college. 
In addition, some universities will not 
accept Earth science as a core science 
course on college applications. Despite 
the lack of an Earth science require-
ment, 30 states still include some Earth 
science material on yearly assessment 
examinations. In contrast, some states, 
such as South Dakota, Nebraska, and 
Minnesota, have no science material 
whatsoever on assessment exams.

The No Child Left Behind Act (NCLB), 
which was passed in the early days of 
the Bush Administration in 2001, took 
a step towards standardizing American 
education. The act promotes education 
reform that uses tests to monitor the 
progress of students in math and read-
ing. However, NCLB currently does not 
require the teaching or testing of any 
science curriculum. Starting with the 
2007-2008 school year, science testing 
will be added for grades 3-5, 6-9, and 10-
11. Simply adding general science to the 
curriculum may not solve the problem. 
Earth science is not specifically men-
tioned in NCLB, and may still be left off 
the curriculum in most states. Problems 
with standardized testing have also been 
an issue with NCLB. Teachers are often 
forced to teach a narrow curriculum in 
order to improve performance on assess-
ment tests. In addition, critics argue that 

NCLB is not fully funded under the Bush 
Administration.

The 110th Congress is likely to reau-
thorize NCLB this year and will prob-
ably include science testing, which is 
a positive start to ensuring that chil-
dren understand how the natural world 
works. The American Chemical Society 
and the National Science Teachers 
Association asked Congress to ensure 
students receive an adequate science 
education by including science testing 
in public schools every few years. During 
a hearing that the House Science and 
Technology Committee held in June of 
2007, Representative Judy Biggert (R-
IL) noted that the NCLB Act is “pretty 
dismal,” and added that the U.S. is “not 
going to attract kids to science and math 
if [it] does not give them basic education 
and the will to learn.” Alan S. Blinder, a 
witness at the hearing and former Vice 
Chairman of the Board of Governors of 
the Federal Reserve System, agreed with 
Biggert, stating that the U.S. needs to 
“move away from 19th century educa-
tional practices” such as standardized 
tests, and focus on getting children to 
“play with ideas” and “use more creativ-
ity.” It is clear that changes need to be 
made to NCLB, especially in the arena 
of science education.

There are other indications that 
Congress is serious about changing the 
state of science education in this country. 
In May of 2007, the House Science and 
Technology Subcommittee on Research 
and Science Education held a hear-
ing on science, technology, engineering 
and mathematics (STEM) education. 
Subcommittee Chair Brian Baird (D-
WA) stressed that it is important to 
figure out “how to attract more students 
to careers in science and engineering.” 
He mentioned that agencies such as 
NASA, NOAA, NIST, EPA, and DOE 
need more funding for programs that 
can “make science and math captivat-
ing to young people.” Congress is also 
working on competitiveness legislation 
that would provide more funding for 
science and math education. The “10,000 
Teachers, 10 Million Minds” Science 
and Math Scholarship Act (H.R. 362) 
overwhelmingly passed in the House by 
a vote of 389 to 22 in April of 2007. The 
bill was sent to the Senate and referred 
to the Committee on Health, Education, 
Labor, and Pensions, which has yet 
to act on the measure. The bill would 
increase scholarships for undergraduate 
students majoring in STEM fields and 
establish a teacher education program 

at the National Science Foundation to 
encourage improvements in the teach-
ing of math and science. Representative 
Bart Gordon (D-TN), who sponsored the 
bill, has long been a promoter of science 
education.

The idea of collaboration between var-
ious federal and private entities has also 
been promoted as a way to improve sci-
ence education. Michael Lach, Director 
of Mathematics and Science at Chicago 
Public Schools, has noted that Chicago 
Public Schools collaborate with local 
museums, universities, and Argonne 
National Laboratory to improve sci-
ence and math education. Van Reiner, 
President of the Maryland Science 
Center, has also stressed the need for 
“informal education” as a means of con-
necting the general public with science 
and technology. Reiner has indicated 
that science centers should increase 
collaboration with federal agencies. At a 
hearing in April, he professed that “there 
is nothing like the face of a student, who, 
interacting with an exhibit, suddenly 
gets it.” He also relayed a story of a 
U.S. Geological Survey (USGS) geologist 
who came in to the Maryland Science 
Center as part of a day where vari-
ous scientists discussed their jobs with 
middle school aged children. A seventh 
grader approached the geologist and 
said, “You really like what you’re doing, 
don’t you? And they pay you for that?” 
This informal education that includes 
the participation of geoscientists, when 
combined with increased standards for 
formal education in public schools, could 
vastly improve the level of geoscience 
literacy and interest in the geosciences 
among America’s students.

In addition to congressional action 
to improve science education in gen-
eral, federal agencies are also working 
to improve Earth science education in 
particular. The USGS has multiple edu-
cation programs aimed at various age 
groups. It provides scientific informa-
tion to help educate the public about 
natural resources, natural hazards, and 
geospatial data, and maintains online 
resources for children and K-12 teach-
ers. The USGS also provides substantial 
monetary support for Earth Science 
Week each October, which the education 
department at AGI organizes. Earth 
Science Week activities promote public 
awareness of the importance of Earth 
science in education and society.

Overall, the state of Earth science 
education in the United States could be 
improved, but this will require the help 
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of the federal government, the interest 
and concern of the general population, 
and the advocacy and communication 
of the geoscience community. While it 
is clear that the 110th Congress is seri-
ous about fixing basic problems with 
NCLB and STEM education, such as 
ensuring that a rigorous and interest-
ing science curriculum is taught, there 
are still major hurdles for ensuring 
a strong Earth science component in 
public education. The continued and 
expanded involvement of the geoscience 
community in teaching and education 
advocacy is essential to ensure that 
Earth science is taught. Fewer and fewer 
Americans are being made aware of the 
importance of Earth science education. 
The geoscience community must speak 
up or be left behind.

AGI/AIPG INTERN ARTICLES

AGI Announces New 
Executive Committee 

Officers 

The American Geological Institute 
(AGI) welcomes three new officers:  
• President-Elect

Peter A. Scholle, MEM-0350
• Treasurer

Thomas W. Dignes
• Member-at-Large

Laurie E. Scheuing, 
CPG-09898
The new members of the AGI 

Executive Committee were  installed 
during the Geological Society of 
America Annual Meeting in Denver, 
Colorado on October 30, 2007. 

We are Fortunate to be 
Geologists

For years at Los Alamos National 
Laboratory, first as an environmental 
health physicist, and much later as head 
of the Lab’s video production unit, I got 
to know a broad variety of world class 
scientists. One thing I learned was that 
geologists are among the most techni-
cally flexible and imaginative of scien-
tists. I found them, like myself, more 
easily able to change career focus when 
necessary, than many of those trained 
in other disciplines.

Perhaps the reason is that geology, 
by its very nature, is an agglomerate of 
disciplines. In this age of specialization 
we divide ourselves into sub-categories 
such as geophysics and geochemistry 
and into special applications such as 
ground water geology, petroleum geol-
ogy and wonderful to even contemplate, 
planetary geology. In all cases, the geolo-
gist must be a hybrid technician — part 
physicist, part chemist and now, part 
astronomer?

There is another aspect of the geolo-
gist that is rarely noted. He, or she is 

usually a romantic. It is the wondrous 
nature of the universe that often drives 
a person to choose a life examining the 
grand nature of it, whether through the 
microscope or the telescope.

This short note is simply intended 
to suggest that we are not lucky to be 
geologists. It is the scientific community 
that is lucky to have us there to temper 
the otherwise austere nature of the engi-
neering and research world.

Charles R. Barnett, Ph.D., 
CPG-02107

Most departments have guide lines 
for their students to follow when pub-
lishing abstracts or longer articles for 
local society conventions, etc. Significant 
publications such as those of length that 
might occur in AAPG, AIPG, SEG, GSA, 
are in large part governed by guidelines 
from the publications as well as editors 
reviewing submitted articles. You know 
all this; but where I am headed is sim-
ply that students submitting articles to 
AIPG should do so using the same guide 
lines that they would follow if submit-
ting an article for publication under the 
blessing of their respective professor(s). 

That point should be made in any recom-
mendation to the students. 

This effort could be used as a good 
exercise for students from a publication 
standpoint, but it should not be turned 
into an exhausting effort. Thus the sizes 
of the articles should be limited to (for 
example) the length associated with 
abstracts or slightly larger. 

Maybe a student has done an inde-
pendent study which usually requires a 
paper. Something like that would be a 
good candidate. A thesis is probably too 
large as is a dissertation. 

The most fundamental aspects that 
the students should concentrate on when 
writing their articles are: a) the purpose 
or objective of the study; b) the scientific 
approach used and why; and c) the con-
clusion as well as recommendations for 
further investigation(s) if applicable. A 
map, cross section or photograph would 
also be useful. I would not consider 
a bibliography or acknowledgements 
necessary for this effort, and the article 
should not require anymore than two to 
three pages. 

John F. White, CPG-04632
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Students in the elementary grades are 
our future scientists, poets, mathemati-
cians, physicians, geologists, research-
ers, inventors, informed citizens, and 
Nobel Prize winners. From their minds 
will come the ideas, questions, hypoth-
eses, and theories that may lead to reso-
lutions to many of the problems facing 
future generations living on Earth, or 
elsewhere in the Universe. Our gener-
ation’s responsibility is to provide those 
young minds with the stimuli to enhance 
their interest in learning, critical think-
ing, willingness to try various solutions 
to a problem, including the recognition 
that an experiment or verse of poetry 
that does not produce the desired results 
still provides valuable information.

Students in the elementary grades are 
enthralled with science, yet often are not 
introduced to science in a manner that 
stimulates interest in science and learn-
ing. Earth science with its hands-on 
learning topic areas like minerals, rocks, 
dinosaurs, volcanoes, earthquakes, etc. 
provides some of the most exciting learn-
ing areas for young minds. Stimuli like 
these topics; provide an enthusiasm for 
learning, encourage reading, and pro-
mote investigative research.

The academic preparation and con-
tinuing professional development that 
most elementary grade teachers receive 
does not stress discipline-specific infor-
mation such as the earth sciences. 
Neither do these teachers or their schools 
have adequate or appropriate earth sci-
ence-related materials for their classes, 
and often lack storage space for such 
materials.

So, as earth science professionals, 
how can we contribute to the science 
curriculum and instruction of elemen-
tary grades students? There are many 

avenues for such contributions. Here is 
an example.

Dr. and Mrs. Gibson were invited 
by Cindy Thorne, a lower grades (one 
through four) teacher at Mill Springs 
Academy to design and present a “Super 
Science Week 2007” for students in 
grades one through four at the Academy, 
in Alpharetta, Georgia. For 2007, the 
week’s topics included; minerals, rocks, 
dinosaurs, earthquakes, volcanoes, lots 
of hands-on activities, experiments and 
other investigative activities, field trips, 
very little ‘lecturing,’ lots of real samples 
to touch and hold, and time for discussion 
and questions.

Imagine students of that age when 
encouraged to feel ‘real’ dinosaur bones 
and teeth or hold in their hand a Tertiary 
age shark’s tooth larger than both of 
their hands combined! I am sure some of 
you reading this article remember that 
kind of excitement. So we three discussed 
and planned. We gathered our materi-
als. We generated CDs for the students. 
Betty and I loaded the Suburban and 
a rental cargo trailer (we had access to 
surplus microscopes and telescopes suit-
able for these grades levels), and drove 
the 400 miles from Jacksonville, Florida 
to Alpharetta, Georgia.

The students arrived at school Monday 
morning to discover that their common 
room now contained tables and easels 
covered with cloths; cloths that seemed 
to be hiding something. They wondered 
what was hidden beneath those cloths. 
The students had already drawn pic-
tures of us, without ever having seen 
us or seen pictures of us. Many of these 
pictures were very flattering. We intro-
duced ourselves as geologists, and had 
some of the tools of the trade (hammers, 
safety glasses, compass, maps, etc.) to 

show them, and answered lots of ques-
tions.

The students had available several 
dozen books and videos on minerals, 
rocks, volcanoes, dinosaurs, and earth-
quakes, from which there were assigned 
reading between activities. The book 
shelf was always empty during the Super 
Science Week!

That Monday morning, Mrs. Gibson 
(Miss Betty) led small groups of stu-
dents, and their teachers, through a 
hands-on activity of discovery – describ-
ing minerals in a paper bag based on feel 
alone. No fair peeking inside the bag. 
Then the students got to look at the min-
erals and do streak and hardness tests 
(Figure 1), and the “fizz” test on calcite 
with help of teachers and volunteer 
parents. We introduced the students and 

teachers to some of the usages of com-
mon minerals. Imagine finely ground 
quartz in your peanut butter! And that 
shiny gray square mineral that was so 
heavy……. used for making fishing line 
weights! We also began the experiment 
for growing “rock candy.”

The students got to select a ‘pet rock’ 
(well-rounded quartzite cobbles from 

Earth Science Literacy In Grades K—12
What Can We Do To Help? 

How Can We Share Our Expertise?

Gail G. Gibson, PhD, CPG-09993
Betty O. Gibson, M.Ed
Cindy Thorne, M.Ed

Figure 1. Discovery!!! The physical properties of 
minerals through the magnifying glass.
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Lilesville, NC, a friend had sent us) 
to decorate. They also got to choose a 
fist-sized sample of freshly broken rock 
(granite, sandstone, limestone, etc.) that 
they had to describe in writing and 
tell their classmates about. There were 
some very perceptive and imaginative 
descriptions.

That Monday morning Dr. Gibson (Dr. 
Gail) guided other groups of students in 
making paper mache ‘volcanoes’. Several 
parents volunteered to help – thoroughly 
enjoying making flour paste, tearing 
strips of newspaper, helping each stu-
dent make his or her ideal volcano, and 
watching the looks on the students’ 
faces as they built their volcanoes. We 
did this activity on picnic benches on 
the playground, and had an audience of 
upper grade students stopping by to see 
what was going on, and wanting to know 
if we were coming to their classes. Later 
in the week, after the paper mache had 
dried, forty-two volcanoes were ‘erupted’ 
(baking soda, red tempera paint, and 
vinegar)…simultaneously…, to shouts of 
glee and laughter and lots of questions.

Oh yes, what was hidden under the 
table cloths? There were many large 
samples (samples to be touched and 
picked up to look at) of minerals and 
rocks, most of which had some item made 
from the particular mineral or rock along 
side. There were fossilized dinosaur 
bones, replicas of dinosaur teeth and 
claws, and real dinosaur coprolites (from 
both carnivores and herbivores). Before 
the week was over, we had lots of “rock 
collections” to look at and comment on.

On Wednesday, Miss Betty, in cos-
tume as a “dinosaur hunter” made a brief 
PowerPoint presentation on dinosaurs, 
answered lots of questions, and made 
sure each student got to hold petrified 
dinosaur bones and ‘fossilized dinosaur 
poop’ (coprolites). For this presentation, 
each student was required to read the 
caption with the image. Dr. Gail’s cos-
tume was a different dinosaur necktie 
each day. Instead of paper airplane races 
we had paper Pteranodon races.

The students and their teachers all 
have access to laptop computers, so we 
generated an activity where the students 
made dinosaur masks, with the help of a 
short PowerPoint presentation. Dr. Gail 
helped students make “spaghettisau-
rus” using green-dyed, cooked spaghetti 
to outline line drawings of dinosaurs. 
When the spaghetti dried, the paper was 
crinkled like ‘dinosaur skin’. Haven’t fig-
ured out why I got the dirty jobs (Paper 
mache? Slimy, cold cooked spaghetti?). 

Lots of comments on our choice of dye for 
the spaghetti, but a lot of fun was had 
by all. Yes, we do have some fossilized 
dinosaur skin. “Where did you find that”? 
“Can I go with you the next time you 
go looking for dinosaurs”? “Well, if the 
dinosaur’s skin was like that of lizards, 
how did it get so hard”?

Tuesday was field trip day, to 
the Weinman Mineral Museum at 
Cartersville, Georgia. The museum staff 
did a magnificent job leading the students 
through the museum, and imparting 
information at a level that first through 
fourth graders could understand. There 
was a paper exercise on birthstones for 
the students to complete. We were sur-
prised at how many of the students read 
some of the information written with 
each display. Outside, in a large sand-
box, the students had the opportunity to 
play ‘paleontologist’ searching for fossils 
in the sand. Everyone found a least two 
shark teeth and a small goniotite cepha-
lopod fossil.

The next day at school, we distrib-
uted to each student a cup of fossil-
bearing material from the Pungo River 
Formation in eastern North Carolina, 
specifically from the PCS Phosphate 
quarry. This material was provided by 
Ivan (Tex) Gilmore, AIPG CPG-06039, of 
PCS Phosphate. The students had cop-
ies of the color images of shark and ray 
teeth, clams, snails, bones and sea urchin 
spines that the museum at Aurora, NC 
has available on their website. They 
spent at least an hour of uninterrupt-
ed time sorting through their samples 
(Figure 2) using a magnifying glass and 
toothpick…. and identifying much of 
what they found. Their teachers could 

hardly believe the interest and intensity 
with which their students sorted their 
samples. An aside – the books on sharks 
and other marine creatures disappeared 
from the shelf as overnight checkouts. 
The students proudly showed us their 
treasures, and nearly every child asked 
if he / she could keep the sample, even 
after we left. The next day, many of the 
parents commented to the teachers on 
the time their son or daughter spent 
sorting through their sample and show-
ing them what they found.

Thursday was another field trip 
day, this time to a Vulcan Materials 
Aggregate Quarry. The students viewed 
a wonderful video crafted for their level 
of understanding on minerals and rocks, 
their importance, and safety. In addi-
tion, the presenter’s (Edith Parivechio, 
Vulcan Materials Community Relations 
Coordinator) manner was ideal for a 
group like this, plus she showed an 
educational music video set to a tune 
(the Village People’s YMCA) that all of 
the students recognized and could par-
ticipate in the learning.

Then into the quarry….. with some 
trepidation on our part. A hole, 600 feet 
deep, next to a small airport. All kinds 
of questions – “How deep?” About 600 
feet (Figure 3). “Where is all that water 
coming from?” Wash water is recycled 
as the quarry sells “clean” aggregate. 
“What is all that stuff piled up against 
the wall (Figure 4)?” Overburden is 
stored in unused parts of the quarry. 
“Why are the big trucks stopped?” The 
quarry operation essentially shut down 
while the school bus was navigating 
the haul roads. “Can we go play in the 
water?” And yes, we did get to stop and 
get off the bus to collect our own rocks. 
“What kind of rock is this?” — Granitic 
Gneiss. “Can I keep this rock?” Yes. “Was 
this used to build my house?” – Yes, 
for the driveway. “Can I take this rock 
home with me?” – Yes. “Is this a special 
rock?” Yes, because you found it and 
you like it.

Friday, the last day. Miss Betty’s 
earthquake PowerPoint presentation 
involved individual classes, as did 
slinkies making earthquake waves. In 
concurrent sessions, each class of eight–
nine students had the opportunity to 
make an impact structure, a crater like 
the pictures they have seen of the moon. 
A bunch of pie pans or gold-panning 
pans, some play sand, powdered tempera 
paint and a golf ball is all an activity like 
this takes. Most of the golf balls were 
found on the school property. This was a 

Figure 2. Student sorting her “dinosaur dust” 
(actually Tertiary marine sediments from east-
ern North Carolina), picking out all sorts of 
small fossils – shark teeth, echinoid spines, 
small snails and clams, and ray teeth brought 
lots of oohs and aahs.

EARTH SCIENCE LITERACY IN GRADES K—12
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hands-on activity that led to questions about the extinction 
of dinosaurs, and difference or similarities between impact 
and volcanic craters, and why some craters on the moon are 
larger or smaller than others. The now colored sand became 
part of the schoolyard landscape.

Then, Dr. Gail asked each class to help him with an “experi-
ment”, using a homemade “seismograph.” The students were 
asked to identify the various bits and pieces used the make 
this device. They recognized a junked ‘breeze box’ fan, a pizza 
pan, two pieces of wood, a couple of bolts, a ‘C’ clamp, string 
from which was suspended a small can full of rocks with a felt 
tip marker sticking out of the bottom of the can. The motor in 
the old breeze box worked and was connected to a rheostat (the 
students know about rheostats, the light dimmer switches at 
home, so ‘rheostat’ was the new word of the day). We talked 
about experiments and how some work well while others do 
not. With the pizza pan rotating slowly, the felt tip marker 

made a relatively nice circle on the paper in the pie pan. 
Then the “experiment” — to record an ‘earthquake.’

Some students held the breeze box flat on the picnic 
table, while others shook the table, end to end, and side 
to side, to make a “seismogram.” We got some squiggles in 
the circle, as the ‘earthquake wave’ went by. “Well, what 
about shaking the table harder?” We did -- four students 
shook the table, and we did see more squiggles on the 
slowly rotating paper. “What if we sit on the table?” We 
tried that also, and the squiggles were different. “What 
about two of us sitting on the edge of the breeze box…… 
to hold it tighter to the table…… since we can’t nail it to 
the table?” We were experimenting! The students were 
thinking and participating!

At noon that last day, one of the parents brought in 
a sheet cake decorated with dinosaurs and rock candy. 
When we assembled, the students began singing happy 
birthday. To them, a cake appearing in their class signi-
fied a birthday.

Was this week a success? We thoroughly enjoyed shar-
ing our knowledge and experience with students and 
teachers, and enhancing the excitement of learning. From 
the students, teachers, and parents, this Super Science 
Week was very successful, to the extent that we have 
been invited back next year. Miss Betty, Miss Cindy, and 
Dr. Gail are planning and gathering materials for Super 
Science Week 2008!

You say that you don’t have the time to spend a week 
at a school. Miss Betty and Dr. Gail are in a phase of our 
lives where we are able to invest the time and energy to 
a week-long commitment of this nature. Not all AIPG 
members are in that position. However, notice as you read 
through this article, that this was not an individual effort. 
Super Science Week 2007 was successful because it was 
a group effort with a number of contributors. Miss Cindy 
and Miss Betty plotted, planned, and organized for most 
of a year. Miss Becky, the lower school principal supported 
our efforts and contributed where she could. Tex Gilmore 
facilitated a bucket of fines from the processing line at the 
PCS facility. Miss Betty and Dr. Gail happened to have the 
expertise, time and interest to design and conduct such 
a Super Science Week. The North Florida Astronomical 
Society provided a number of old stock, student grade 
microscopes and telescopes for the school. Beginning next 
fall, a local astronomer will visit the school an evening / 
night a month for a star gazing session. And of course the 

parent volunteers were invaluable and so supportive.
Many of the rock samples we took and left with the teach-

ers and students were donated by stone and tile companies. 
We are fortunate to have a number of mineral, rock, and 
fossil samples of interest to students. Ron Wallace, CPG-
08153, Georgia AIPG member, suggested the Vulcan quarry 
field trip. Last, but not least, the interest and support of the 
teachers and parents at Mill Springs Academy, especially the 
former who sought an academically stimulating activity for 
their students.

So, AIPG members with sons and daughters (or grandchil-
dren) in K – 12, make the effort to meet and stay in contact 
with your child’s teacher(s). Show up on the days when parents 
have lunch at school with their children (in South Carolina, 
this was called “Lunch Buddies”). Ask the teacher, early in 
the school year, what parts of earth science (each state has a 

Figure 3. View into the quarry from the top. “Wow! That is deep!”

Figure 4. Overburden is stored in an unused portion of the quarry. “I think that 
I would like to be a geologist.”

EARTH SCIENCE LITERACY IN GRADES K—12
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standardized curriculum guide for each 
grade) are covered during the school 
year. This can provide you with opportu-
nities to visit your child’s class for show 
and tell, provide materials, etc. Take 
part in field days. If there is something 
comparable with the Parent-Teacher 
Organizations that Miss Betty and Dr. 
Gail grew up with, become an active and 
supportive member.

As geologists, many of you have access 
to mineral, rock, and fossil samples. 
Before donating such materials to a 
teacher or school, please do two things. 
One, be sure to look at the samples from 
the child’s eyes and perspective, not 
yours. Do those samples clearly illus-
trate whatever characteristics they are 
supposed to illustrate. Secondly, make 
sure that the teacher is comfortable 
talking about the samples with his / her 
class. Offer to help that teacher learn 
about the samples.

Offer to accompany the class on field 
trips or help arrange field trips. For 
example, Mill Springs Academy is locat-
ed adjacent to a construction debris 
landfill, a great place for field trips for 
high school students, combining envi-
ronment, mathematics, demographics, 
etc. Share interesting tidbits from the 
earth sciences with the teacher (video 
clips or slide shows) on a frequent and 
regular basis. Cultivate this contact as it 
can develop into you conducting teacher 
in-service programs, or if you are not 
comfortable doing that you may know 
someone who would be.

If the teacher is interested, sponsor 
and accompany him / her to attend one of 
your local professional meetings as your 
guest. Make your guest feel welcome and 
a part of the group. If possible, become 
involved with your state’s K – 12 science 
teacher organization (in Florida this is 
FAST for Florida Association of Science 
Teachers).

If your company has the resources, 
encourage company participation in 
school, district, regional, and State level 
science fairs, by encouraging employ-
ees to serve as judges or by providing 
company-sponsored awards in earth 
and space science divisions or envi-
ronmental science divisions. Become 
involved in Science Olympiad in your 
state. Demonstrate your enthusiasm for 
geology and your enthusiasm for learn-
ing. Lastly, contact us should you feel the 
need to talk with folks who have lived in 
this realm of education.

Gail G. Gibson, Ph.D., CPG-09993, 
PG, REP — Adjunct Professor of Geology 
& Environmental Sciences, Florida 
Community College at Jacksonville, 
Jacksonville, FL (ggibson@fccj.edu). A 
retired geologist and AIPG member with 
experience in petroleum and mineral 
exploration, hydrogeology, and as uni-
versity faculty and administrator, Dr. 
Gibson has dedicated his community ser-
vice time to content area enhancement 
for in-service teachers, and working with 
K-12 students.

Betty O. Gibson, M.Ed. in Curriculum 
and Instruction Technology—Adjunct 
Professor of Geology, Florida Community 
College at Jacksonville, Jacksonville, FL 
(bgibson@fccj.edu). As a geologist, she 
began her professional career working 
for the Naval Oceanographic Survey, 
and then the USGS Water Resources 
Division. She has since taught in every 
grade level from Pre-Kindergarten 
through College, at one point establish-
ing Science Emphasis Week programs 
for interested K-12 schools in a nine 
county area.

Cindy Thorne, M.Ed. in Curriculum 
and Instruction Technology—Lower 
Grades Teacher, Mill Springs Academy, 
Alpharetta, GA (cthorne@millsprings.
org). An elementary grades teacher 
whose interest is in the lifelong success of 
her students, she has an active imagina-
tion, can do attitude, boundless energy, 
and a ‘why can’t we do this approach’ to 
teaching and learning.

www.geodm.com or
www.aipg.org
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TEST YOUR KNOWLEDGE

Robert G. Font, CPG-03953

Answers on Page 34

AIPG
Student 

Chapters
Bowling Green University

Founded in 2004
Chapter Sponsor:

Robert K. Vincent, MEM-0216

Central Michigan University
Founded 2003

Chapter Sponsor:
David J. Matty

Colorado School of Mines
Founded 1999

Chapter Sponsor:
Graham Closs, CPG-07288

Eastern Michigan University
Founded 2006

Chapter Sponsor:
Walter J. Bolt, CPG-10289

Georgia State University
Founded 2005

Chapter Sponsor:
Ronald Wallace, CPG-08153

James Madison University
Founded in 1998
Chapter Sponsor:

Cullen Sherwood, CPG-02811

Ohio State University
Founded in 2004
Chapter Sponsor:

Thomas Berg, CPG-08208

Temple University
Founded 2006

Chapter Sponsor:
Dennis Pennington, CPG-04401

Wright State University
Founded in 1996
Chapter Sponsor:

Thomas Berg, CPG-08208

Questions:
1. Nearly 100% of all deep earthquakes are associated with the:

  a) Mid-Ocean Ridge System

  b) Diverging Boundaries

  c) Benioff Zones

2. We are using the U-235 to Pb-207 technique to determine the absolute 
age of a given rock sample.  Our lab reports 521,000 atoms of U-235 
currently in the rock.  The amount of Pb-207 is indicative of an original 
content of 1,250,000 atoms of U-235.  What is the approximate age of 
this rock if the half-life applicable to the U-235 to Pb-207 technique 
is 713,000,000 years?

  a) Pre Cambrian

  b) Cambrian

  c) Ordovician

3. We are walking on granite terrain.  Which of the following minerals 
are we least likely to find?

  a) CaAl2Si2O8

  b) NaAlSi3O8

  c) KAlSi3O8

4. A type of “soil” where water commonly moves downward through it, 
leaching takes place and abundant humus is found, best defines the 
following:

  a) “pedocal”

  b) “laterite”

  c) “pedalfer” 

5. Potentially contaminated groundwater travels through sediment from 
point A to point B.  Point B is located at 1.19 kilometers horizontal 
distance from point A and 73.1 meters vertically below it.  If the 
sediment’s porosity is 21.3% and its laboratory-determined hydraulic 
conductivity is 0.0032 centimeters per second, what is the expected 
velocity of flow (V) of this fluid in centimeters per day?

  a) 42.03

  b) 79.75

  c) 91.34
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PRESIDENT’S MESSAGE

Momentum

Daniel J. St. Germain, CPG-07858

This is a very important year for AIPG 
because we have some initiatives that 
must establish momentum for them to be 
successful. The initiatives include:

1. Providing value to licensed 
Professional Geologists,

2. Establishing the Continuing 
Professional Development 
Program,

3. Increasing Membership, and

4. Re-orienting the AIPG to provide 
more value to Students.

Licensed Professional 
Geologists

For many years, the CPG certifi-
cation has been the value point for 
membership. With the proliferation of 
state licensure, the value of the CPG 
certification has been perceived to be 
less by some members and perspective 
members. Since geoscientists in the 
environmental business sector make up 
over 60 percent of our organization, we 
must support geoscientists and licensed 
professional geologists (PG) in the envi-
ronmental business sector and we must 
find ways to provide tangible value to 
all of our members. The tangible value 
can come in many forms from leading 
PG licensure efforts to hiring lobbyists 
in states with current PG licensure to 
providing low cost Continuing Education 
Units (CEUs) to our members. We also 
must find other ways to provide tangible 
value to our members. We must have 
consistent leadership that establishes 
momentum to move this multi-year ini-
tiative forward.

Continuing Professional 
Development Program
The AIPG recently asked Cathy 

Duran to lead Continuing Professional 

Development Program. Cathy’s new role 
will be to lead the annual meetings, 
organize conference style short courses, 
and facilitate our on-line learning center. 
Cathy will not be working alone. She will 
have the help of many National Advisory 
Board members and as many of you that 
offer to help. This is probably the most 
critical initiative because we must pro-
vide tangible value to our members in the 
form of low cost CEUs. This initiative is 
also critical because as a non-profit orga-
nization we are too dependent on dues 
generated revenue and we must develop 
a non-dues revenue stream to remain a 
strong non-profit organization. If you 
can help, please call Cathy, Wendy, Bill 
or me and we will get you involved. We 
need your help with this very important 
initiative. It is critically important to 
establish momentum so this initiative 
has a strong chance to succeed.

Increase Membership
As is the goal every year, it is impor-

tant for AIPG to increase member-
ship. This year the National Executive 
Committee has developed marketing 
materials that will be sent to licensed 
professional geologists. We will pilot 
the program by sending out the market-
ing materials to licensed PGs in New 
Hampshire and Missouri. We will evalu-
ate the effectiveness of the marketing 
effort and make appropriate decisions 
whether or not to extending the market-
ing effort nationwide.

Students 
I want to welcome all of you (students) 

to this version of the TPG that is dedi-
cated to students. It is with great pride 
that we dedicate this issue of the TPG 
to you. I think previous versions of the 
student edition of the TPG have proven 
to be of great value to students.

Over the years I have heard many 
reasons why there are not more of you 
involved with the AIPG. Let me explain 
two ways the AIPG can help you:

1. The AIPG through the National 
organization and through various 
Sections offer scholarships that 
could be used to offset the cost of 
undergraduate education. 

2. A very large portion of the members 
of AIPG hold decision making posi-
tions for hiring geologists. These 
members are in a unique position 
to help you write resumes, coach 
you before interviews, and mentor 
you through your university and 
professional careers.

I can not think of two better reasons 
why you should either be student mem-
bers or at least attend a few Section or 
National meetings. By the way, member-
ship is not required to attend Section or 
National meetings.

Scholarships
Let me tell you about two of the many 

scholarship opportunities available to 
you at AIPG. The National Organization 
offers up to four $1,000 scholarships to 
undergraduate students. Over 8 years, 
the National organization has award-
ed over 32 scholarships totaling over 
$32,000. More information on how to 
apply for a scholarship can be found on 
the AIPG website (www.aipg.org). 

For 20 years, the Northeast Section 
has awarded scholarships to undergrad-
uate geology students attending college 
in New York, New Jersey and the New 
England states. The Northeast Section 
has awarded over $70,000 of scholar-
ships over 20 years. More information 
about the scholarship can be found at 
the Northeast Section webpage (www.
ne-aipg.org). Scholarships are also 
available from the Colorado, Kentucky, 
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Minnesota, Michigan, and Pennsylvania 
Sections to help you pay for college. As 
the Lottery jingle says, you can’t win if 
you don’t play.

Employment 
Opportunities

AIPG members are in a unique posi-
tion to help you land your first job as 

a geoscientist. Our members have the 
experience to help you write resumes, 
coach you on interviewing skills, and 
mentor you through various decisions 
during your academic life that may make 
you more marketable to your targeted 
business sector. The AIPG can also work 
with you to hold interviewing workshops 
where a number of companies seeking 

entry level geoscientists will come to 
your area to hold an event where you 
will be able to meet numerous potential 
employers.

Congratulations on selecting 
geoscience as your career path! Let the 
AIPG help you be successful! 

Practical Advice to Students
In 40 years in minerals exploration I 

have been the recipient of many pieces 
of good advice, advice that has served me 
well. From a mining engineer at my first 
job working underground, I heard early 
on to, “Be careful about doing what other 
people ask you to do. Think about it and 
follow your instincts. Mistakes can have 
dire results and can be fatal.”

On my first job as an exploration 
geologist, I found myself the only field 
geologist working out of the corporate 
office. In order to use the company plane, 
at least two persons had to be traveling 
together. I occasionally ended up being 
that required second person. On one trip 
the exploration manager gave me this 
bit of advice, “Geologists naturally like 
traveling and going to out-of-the-way 
places, but they also have private lives. 
An exploration manager knows what he 
needs to do to direct exploration activi-
ties, and he schedules the geologist’s 
time to accomplish exploration objec-
tives. The manager does not know that 
other life that each geologist has. You 
have to make your needs known. Usually 
something can be worked out where 
everything gets done in a timely, efficient 
way and life is good for the geologist. 
It beat’s sitting around complaining to 
oneself.” 

After 20 years in exploration I went 
back to the Colorado School of Mines 
and entered the mineral economics pro-
gram. One of my courses was Industrial 
Psychology, taught by Gene Woolsey. 
Woolsey, whose class started with the 
comment that if nothing else we would 
learn to dance, shared a world of useful, 
practical information. Here are two of my 
favorites. Find out what you think is fun, 

and then find someone who perceives 
that what you see as fun is actually work 
– that’s the perfect working marriage. 
The second piece of advice was that an 
engineer or geologist would never get 
rich on his fees or salary alone. Always 
ask for stock options, or a piece of the 
action. 

I met Pierre Lassonde and Seymour 
Schulich when Franco- and Euro-Nevada 
Mining Corporations were startup com-
panies. Franco and Euro went on to 
become two of the top ten gold mining 
companies in the world as measured by 
market capital. Franco/Euro had two 
dictums: no negative vibes and if you’re 
going to work with us, get the word 
‘never’ out of your vocabulary. 

Finally, I’ll end with something from 
an Eddie Murphy movie. The line went 
something like this, “You don’t always 
have to have the best cards to have the 
winning hand.”

Peter Maciulaitis, CPG-11083

Some Tips to Better Prepare 
Yourself for Employment as an 
Environmental Consultant: an 
Employer’s Perspective

I have been interviewing and train-
ing entry level Geologists for more than 
20 years and offer the following advice. 
During those 20 years, I have noted 
that evidence of the following consis-
tently improves a potential employee’s 
scores during an interview and often is 
reflected in being able to “hit the ground 
running.”

Expand your course work beyond 
the traditional classes in Geology– 
Environmental consulting requires a 
blend of both the natural and physi-

cal sciences. Additional courses in 
Chemistry and Physics are helpful in 
performing many tasks, such as inter-
preting laboratory reports or operating 
remediation systems. Oh, don’t forget 
the computer literacy part of your edu-
cation. Employers will look highly upon 
this on your resume.

Develop your technical writing 
skills – Environmental consultants 
must learn to write well early in their 
careers. This includes basic tasks — such 
as preparing boring logs or field reports 
— to writing Phase I Environmental Site 
Assessments and Remedial Investigation 
Reports. Classes in English Composition 
will help strengthen these skills as will 
science classes that require written term 
papers, as will the Technical Writing elec-
tive. When you begin interviewing, bring 
a copy of a term paper that you wrote to 
leave with your potential employer as an 
example of your writing skills.

If possible, take a 40 hour OSHA 
Health and Safety Class before you 
graduate – Some Geology Departments 
have arranged for this class to be offered 
to their students. The course teaches 
employees the basic Health and Safety 
procedures that must be adhered to at 
a job site. Completing this class before 
you graduate is a great way to stand 
out amongst your peers. It shows your 
potential employer that you are serious 
about entering the profession and are 
ready to “hit the ground running” once 
you are hired.

I will be glad to entertain questions 
from students by e-mail at eweinstock@
carichinc.com

Eric A. Weinstock, CPG-07391
Vice President, CA RICH 

Consultants, Inc.

PRESIDENT’S MESSAGE
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The Birthplace of Modern 
Geology 

The world’s first geological organiza-
tion, the Geological Society of London, 
held it’s 200th anniversary on November 
13, 2007 at the National Science Museum 
in South Kensington. The gala was well 
attended by over 600 people, includ-
ing some guests from the former colo-
nies, Jack Hess, Executive Director of 
GSA, Will Green, President, AAPG, and 
myself. The dinner setting could not have 
been more appropriate: a forty-foot long 
specimen of Diplodocus was the main 
attraction in the Great Hall.

When the Society was founded in 1807, 
William Smith had yet to create the geo-
logic map based on his excavation and 
survey work on the canal systems around 
Bath. The original map he created now 
resides in the Burlington House offices of 
the Society. Smith modified and refined 
that map and in 1831 received the 
Society’s first Wollaston Medal award for 
geologic excellence. It was geologist and 

author Simon Winchester’s recent book, 
“The Map That Changed The World”, 
that reacquainted many U.S. geologists 
to the contributions of Smith to the sci-
ence of geology.

Giants in our field - Lyle, Sedgwick 
and others in the Society - continued 
their research (and arguments) with 
scientists in other disciplines, Charles 
Darwin being the most prominent. A 
good approximation of the true age of 
the earth was made in the 1860’s, not 
long after Lord Kelvin argued that the 
assumed biblical age of earth of 4,600 
years was really more than 50,000 years 
old. 

The present-day professional member-
ship of the Society will ensure that there 
is a 300th anniversary. The membership 
diversity is much like AIPG: many Society 
members work overseas in oil and gas, 
environmental, hydrogeology and minin-
gas well as academia. The main sponsor 
of the meeting was Schlumberger, who 
along with Royal Dutch Shell and other 
sponsors, showed their appreciation of 
the contributions science of geology to 
our world economy.

International Year of 
Planet Earth (IYPE)

The AIPG, AAPG and AGI are part of 
the group of founders of IYPE, a United 
Nations sanctioned event that has its 
inaugural event in Paris on February 
12-14, 2008. There are now 54 countries 
involved in the effort to bring geologic 
awareness to the attention of the public 
at large.

As part of this awareness campaign, 
students from many countries have been 
asked to prepare a document on this 
theme; the winners will be flown to Paris 
to participate in this event. Miss Corina 
Cerovski-Darriau from the University of 
California, Berkeley was selected, based 
on her essay, to be the US representa-
tive in Paris.

European Federation 
of Geologists to Meet in 

Athens 
The annual meeting of the European 

Federation of Geologists (EFG) will be 
held May 30, 2008 in Athens. Because of 
the reciprocity agreement between EFG 
and AIPG, a number of AIPG members 
are EFG members as well and AIPG 
members like Robert Font, CPG-03953, 
are regular attendees. Like AIPG, EFG 
has instituted compulsory continuing 
education for its members. In addition, 
the EFG will also be well represented 
at next year’s AIPG annual meeting in 
Flagstaff, Arizona. 

Greece, the birthplace of western 
culture and science, vibrates with excite-
ment and Athens remains the showcase 
of Greek accomplishments. EFG has 
done well in selecting this site for their 
meeting.

Kel Buchanan with Ted Nield, GSL Editor and  
Will Green, AAPG, seated.

Natural History Museum, Site of the 200th 
Geological Society Anniversary.

PAST PRESIDENT’S COLUMN

European News

Kelvin J. Buchanan, CPG-06058
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AIPG Outreach 2008

EXECUTIVE DIRECTOR’S COLUMN

William J. Siok, CPG-04773

It’s appropriate in my first column 
of 2008 to publicly congratulate and 
welcome 2008 AIPG President Dan St. 
Germain as he officially assumes the 
mantle of leadership! Please read his 
excellent column in this issue. There you 
will get a sense of his outstanding plan 
for this year and also for his enthusiasm 
regarding a bright future for AIPG as an 
organization dedicated to the service of 
the profession. 

This issue of TPG is dedicated to stu-
dents not in name only, but in content 
which the Executive Committee hopes 
will be of value to geoscience students 
at all levels. As professional association 
demographics indicate, you students 
are the immediate future of professional 
associations. Consider, if you will, some 
AIPG programs aimed at education 
at various levels of society. Some of 
these efforts are directly supported by 
geoscience student members.

I hesitate to use the word ‘outreach’, 
which perhaps has outlived its utility, 
but am not astute enough to discover 
a more succinct way of describing the 
efforts made by AIPG, AGI, and many 
AGI member societies to provide infor-
mation about our profession to the pub-
lic, including lawmakers. As a 501 (c) 
6 corporation, the American Institute 
of Professional Geologists engages, on 
behalf of both its membership and the 
profession as a whole, in outreach and 
advocacy.

AIPG engages in educational efforts 
on a section level (state). AIPG members 
meet with legislators and staffs to pro-
mote the science, its practitioners, and 
the benefits of secondary earth science 
education.

AIPG supports efforts of scientific and 
regulatory agencies, on the state and 

federal level, to promote the understand-
ing and application of the geosciences to 
public policy.

AIPG actively participates in the 
annual National Conference of State 
Legislatures (NCSL) to promote 
geosciences and educate state lawmak-
ers regarding impact of geosciences at 
state level. This NCSL Geosciences 
exhibit is a very successful cooperative 
effort of AIPG, AASG, AEG, AGI-GAP, 
GSA, and the GeoInstitute.

AIPG is a member of the USGS 
coalition. The USGS Coalition is an 
alliance of 70 organizations united by 
a commitment to the continued vitality 
of the unique combination of biological, 
geological, hydrological and mapping 
programs of the U.S. Geological Survey. 
The USGS provides independent, high-
quality data, information, research sup-
port and assessments needed by federal, 
state, local and tribal policymakers, 
resource and emergency managers, engi-
neers and planners, researchers and 
educators and the public. The Coalition 
supports increased federal investment 
in USGS programs that underpin 
responsible natural resource steward-
ship, improve resilience to natural and 
human-induced hazards, and contribute 
to the long-term health, security and 
prosperity of the nation. 

AIPG provides financial support to 
the AGI-GAP summer intern program. 
AGI’s Government Affairs Program 
offers summer and semester internship 
opportunities for geoscience students 
with an interest in public policy and in 
how Washington impacts the geoscience 
community. Interns gain a first-hand 
understanding of the legislative process 
and the operation of executive branch 
agencies.

AIPG organizes focused meetings with 
national lawmakers and staff regarding 
specific critical issues affecting national 
welfare and economy as they relate to 
geoscience issues. AIPG participates 
in Congressional Visits in cooperation 
with sister societies. It is engaged in 
active collaboration with international 
sister societies to address issue of global 
concern as they relate to the geosciences 
and to the profession.

AIPG promotes appropriate academic 
preparation. This includes encouraging 
fundamental curricula for geoscience 
majors through cooperative efforts with 
departments at the university level.

AIPG provides a forum through its 
news journal The Professional Geologist, 
for exchange of ideas and perspectives 
regarding public policy issues. AIPG 
offers occasional workshops to member-
ship regarding appropriate public policy 
activities on a section (state) level for 
geoscience practitioners.

AIPG, through its Advisory Board and 
national Executive Committee, promotes 
the development and organizational 
endorsement of positions addressing 
critical national energy, resource, envi-
ronmental, and hazards policy. AIPG 
through officers and staff provides tes-
timony to Congressional committees 
regarding critical geoscience-related 
issues as requested.

Tying these efforts together effec-
tively in a largely volunteer organiza-
tion requires active membership. Since 
promotion of the profession is also in 
your self interest, please work within 
your sections! Students especially are 
needed!  
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Compiled by David M. Abbott, Jr., CPG-04570,
2266 Forest Street, Denver, CO 80207-3831,
303-394-0321, fax 303-394-0543, dmageol@msn.com

How Safe Is Fieldwork?
Nancy Price’s, SA-0382, Student 

Voice column 23 in the November/
December 2007 TPG discussed field-
work safety. The safety of ourselves 
and others is one of the principal ethi-
cal principles, although, as reflected in 
Canon 2 of the AIPG Code of Ethics, this 
principal is stated in terms of protect-
ing the public’s safety. Individually we 
are part of the public. Price’s column 
was prompted by the tragic murder of 
Alyssa Heberton-Morimoto, a graduate 
student working as a summer intern 
for the Colorado Geological Survey. I 
suspect that Price’s stated opinion that 
one should never work alone in the field 
is shared by many. Certainly, having two 
people in a party can alleviate a variety 
of problems, although as Price notes, it 
can cause some others. The cost of having 
a second person in the field can be a real 
issue, particularly for students.1 

When I was mapping in my mas-
ter’s thesis area in southwestern Rocky 
Mountain National Park, I was accompa-
nied for much of the time by one of several 
“assistants” including my younger sister, 
a scout from the troop I led at the time, 
and the teen-aged son of a friend. I had 
to pay for their food, but as we were 
camped out in the park, that wasn’t too 
large a bill. Nevertheless, there were 
periods when I was out in the area by 
myself. During my 27 months as a field 
tech for an exploration firm in the late 
1960s, I was frequently out in the field 
by myself. I was expected to call in every 
night so that my firm knew that a search 
party wasn’t needed. My experiences are 
similar to those of most of us.

Given that solo field work has been 
the norm, or at least common, what has 
the safety record for such work been? 
Heberton-Morimoto is the only geologist 
I recall being murdered while doing field 
work. I recall that a USGS geologist 
working in southeastern Alaska was 
badly mauled by a grizzly bear in the 
late 70s or early 80s. I recall reports of 
geologists dying in helicopter crashes 
or airliner crashes, in auto accidents, 
and being the occasional kidnap victim 
in places where kidnapping for ransom 
was known to exist. Active volcanoes 
have killed or badly injured a number of 
geologists, but even then, given the obvi-
ous dangers at an active volcano, there 
have been relatively few incidents. But 
all in all, as a profession, we seem to have 
been darn lucky, perhaps more so than 
we deserve, because there haven’t been 
frequent and/or serious accidents result-
ing from solo field work. We therefore 
have a situation where the likelihood of 
serious injury or death seems quite low, 
even though the severity of an event, 
when it happens, is very high.2 Does this 
situation justify a significant change in 
the way field work is conducted? Should 
a least two people be required on all field 
parties? I’m not personally convinced 
that this is necessary in all cases. It is 
a desirable situation, but not a require-
ment.

Another aspect of the Heberton-
Morimoto situation was the radio com-
munication between Heberton-Morimoto 
and her supervising professor at the time 
of the attack on Heberton-Morimoto 
combined with the GPS tracking the 
professor was able to employ to make her 
way to the attack location in a relatively 

short period of time. Having a colleague 
within radio range and carrying a radio 
was not commonly a part of my field 
experience. Cell phones, radios, and 
GPS units are great, when they work. 
But there are a lot of places where they 
don’t (cell coverage in the boonies, where 
a lot of field work happens, doesn’t exist). 
Gorges, or even rugged country, can 
affect radio and even GPS reception.

So how do you get help on those rare 
times when you need it? Having someone 
with you is perhaps the best situation. 
It helps if this person knows how to 
read you maps to know exactly where 
you are and has first aid training and 
the proper medical equipment to deal 
with whatever the problem is. Even 
better is the rule I learned in my teens 
about climbing parties. There should be 
a minimum of four in each party so that 
when an injury occurs, two people can 
go for help and one person can stay with 
the injured party.

One or more people with whom you 
can check in on a daily basis should know 
what areas you’ll be working in each day. 
Or at least leave a note in your base camp 
each morning.

Carry a first aid kit that contains 
more than band aids and have extra 
clothes and weather protection in case 
you’re forced to spend an unplanned 
night out.

Know about the problem local flora 
and fauna and how to avoid them.

These are things we all know, or 
should know about. But as the safety 
people at mines, plants, and other facili-
ties continually remind us, we need 
to continually think about safety and 

1. I sent Price an initial draft of this discussion and she informed me that her column advocated a particular philosophic position. 
Personally, Price enjoys solo field work and has had some bad experience with field partners.

2. If someone has some relevant statistics for field work, I’d appreciate receiving them.
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Geologic Ethics & 
Professional Practices
is now available on CD

This CD is a collection of articles, 
columns, letters to the editor, and other 
material addressing professional eth-
ics and general issues of professional 
geologic practice that were printed in 
The Professional Geologist. It includes 
an electronic version of the now out-of-
print Geologic Ethics and Professional 
Practices 1987-1997, AIPG Reprint 
Series #1. The intent of this CD is col-
lection of this material in a single place 
so that the issues and questions raised 
by the material may be more conve-
niently studied. The intended ‘students’ 
of this CD include everyone interested 
in the topic, from the new student of 
geology to professors emeritus, working 
geologists, retired geologists, and those 
interested in the geologic profession.

AIPG members will be able to update 
their copy of this CD by regularly down-
loading the pe&p index.xls file from 
the www.aipg.org under “Ethics” and 
by downloading the electronic version 
of The Professional Geologist from 
the members only area of the AIPG 
website.

The cost of the CD is $25 for mem-
bers, $35 for non-members, $15 for stu-
dent members and $18 for non-member 
students, plus shipping and handling. 
To order go to www.aipg.org. Five dol-
lars from every CD sold will be donated 
to the AIPG Foundation.

refresh our memories and training about 
the appropriate things to do and not to 
do.

Should AIPG’s Code of Ethics be modi-
fied to add a new Standard that explicitly 
addresses the need for complying with 
safe working practices both personally 
and for those who we employ or direct? 
If you believe that a new Standard is 

warranted, do you have proposed lan-
guage?

John Rold, CPG-00448, responded to 
a draft of this proposal sent to the Ethics 
Committee, “You defined the problem 
but I don’t think there is a perfect solu-
tion. I too much prefer 2-person field par-
ties for many reasons, including safety. 
[Regarding the suggested addition to the 
Code of Ethics,] I would go along with 
some general statement that used the 
words ‘provide a safe workplace’ but I 
don’t know how one would define ‘safe’ 
or measure how safe.”

Rold brings up a good point about 
defining “safe” or measuring safety. 
There are mines, plants, labs, and other 
facilities where geologists work that 
have regular safety training for all 
employees, including geologists, and 
applicable rules. Sometimes an AIPG 
member has served as a safety com-
pliance person for such an operation. 
However, the issue Price, Rold, and I 
are addressing is the safety of the type of 
field work many of us do, mapping, etc., 
that is not a “regular” work site or cov-
ered under existing safety regulations. I 
have seen articles on this subject in the 
last few years, so field safety is a topic 
receiving increasing attention.

Perry Rahn, CPG-03724, and Fred 
Fox, CPG-01273, don’t believe that the 
Code of Ethics requires modification. 
Given the difficulty in defining “safe,” 
this is a defensible position.

Mike Ruddy, CPG-09741, com-
mented, “A safe work place is desired 
for all in the field, depending upon the 
environmental variables of the tasks. 
For the majority of us, the field may be 
a phase 1 audit, a remedial site visit, a 
prospective field visit for bid specifica-
tions, and the like. On the other hand, 
the field could be in remote locations 
where direction, weather, and other 
‘non-controllable’ safety factors are pres-
ent. Trying to narrow down what is the 
best approach depends entirely on the 
scope of work, or the matters at hand. 
I do not believe the by-laws should be 
amended, since the issue to too ‘broad’ on 
what is safe, and what is not. I do believe 
that any good professional field job (or 
avid adventure) calls for a case by case 
scenario and that the decision, and sub-
sequent outcome, should be determined 
from sound experience. A CPG should 
be experienced enough to make sound 
decisions such as this, with little to no 
consequence of something going wrong. 
Preparation, communication, and sound 
protocol should reduce risk hazards.”

Another individual to whom I sent a 
draft of this topic for comment and who 
shall remain nameless reported that he 
had never suffered injury in many years 
of field work. However, recently, he 
broke his leg while hunting. A colleague 
recently broke his arm while in the field. 
Accidents do happen. We need to recog-
nize and plan for the possibilities.

Ruddy’s comments point out that the 
hazards presented vary by the field site 
and what one is looking for. While one 
geologist can ask another with a perfect-
ly straight face, “Have you licked that?” 
we also all have learned that there are 
samples one obtains useful information 
about by licking and others one doesn’t 
and that some are dangerous.

Consequence of Failure to 
Meet AIPG’s Mandatory 

CPD Requirement
Section 2.3.1.1 of AIPG’s Bylaws 

states in part, “Participation in the CPD 
Program is voluntary for those who ini-
tiate the CPG application process prior 
to July 1, 2006. Applicants who initiate 
the CPG application process on July 1, 
2006 or later must participate in the 
CPD program upon award of the CPG.” 
Implicit in the second sentence of this 
quote is that failure to meet the CPD 
program’s requirements will result in 
suspension of the Certification of those 
for whom participation in the CPD pro-
gram is mandatory and who fail to meet 
the program’s requirements. 

The National Executive Committee 
has asked me to propose changes to 
AIPG’s Bylaws to make explicit what 
is currently implicit. I’m undertaking 
this assignment because I’ve worked 
with the details of Bylaws for several 
years now, because as Chairman of the 
Ethics Committee, I’m the one charged 
with enforcing violations, and because 
the consequences of failure to meet the 
CPD requirements should be decided 
prior to there being any actual cases. 
The following points are being proposed 
as additions to Section 2.3.1.1.

1. If a Certified Professional Geologist 
(CPG) who must participate 
in AIPG’s CPD program fails to 
report the required minimum CPD 
activities on AIPG’s electronic CPD 
reporting system (which is avail-
able on AIPG’s website), AIPG’s 
Certification of that individual will 
be suspended until such time as 
the required amount of CPD is 
reported on AIPG’s CPD reporting 
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system, when AIPG’s Certification 
will be reinstated. During the period 
of suspension of Certification, the 
individual may not claim AIPG’s 
Certification, use a Certification 
seal, or otherwise exercise the rights 
of Certification.

2. In special cases where failure to 
maintain adequate progress in 
AIPG’s CPD program results from 
sickness or injury, a letter con-
taining a statement of the facts of 
the case, a statement of how the 
deficient CPD will be made up, 
and a request for special consid-
eration regarding whether AIPG’s 
Certification should be suspended 
shall be sent to the Ethics Committee 
Chairman via the Institute’s office. 
In determining whether special con-
sideration should be granted, the 
Ethics Committee Chairman may 
consult with members of the Ethics 
Committee and/or the National 
Screening Committee. Appeals of the 
Ethics Committee Chairman’s deci-
sion regarding a special case may 
be made to the National Executive 
Committee at its next regular meet-
ing.

A couple of points should be kept in 
mind in considering these proposals. 

First, the requirement that CPD activi-
ties be reported on AIPG’s CPD reporting 
system permits easy review of whether 
or not the CPD requirement has been 
met. This system is easy to use. I’ve been 
reporting my CPD on the system for 
over two years and my record contains 
activities starting in 2003. The reporting 
is monitored by the headquarters staff. 
The National Executive Committee has 
already affirmed this reporting provi-
sion. Second, the headquarters staff has 
in place a system for reminding those 
for whom CPD is mandatory that they 
have not reported sufficient CPD credits 
24, 12, and 6 months prior to the time 
that the mandatory suspension of AIPG 
Certification would be put into effect. 
Warning of the potential for suspension 
will be given in plenty of time. Please 
send me your comments and suggestions 
regarding the foregoing proposals.

Forensic Geology Website
Forensic geology is an increasing-

ly recognized practice area within the 
geosciences. Broadly viewed, forensic 
geology covers all interactions between 
geoscience practice and the legal sys-
tem including testimony before regu-
latory groups such as state oil and 

gas commissions 
to litigation sup-
port in civil and 
criminal trials. 
More narrowly 
viewed, forensic 
geology involves 
those specifically 
involved in col-
lecting, analyz-
ing, and reporting 
on physical evi-
dence collected at 
crime scenes and 
from suspects. 
Soils are fre-
quently collected 
as physical evi-
dence, but there 
is a great deal 
more. The 2007 
Annual Meeting 
of the Geological 
Society of 
America featured 
sessions covering 
various aspects of 
forensic geology. 
A new website, 

www.forensicgeology.org, is now avail-
able for those interested in the topic and 
in contributing to it.

Free AutoCAD® File 
Viewer

We all get AutoCAD® files from clients 
or associates from time to time and many 
of us do not have AutoCAD® or do not 
have full-time access to a licensed copy 
on a company server. If you want to view 
AutoCAD® files, rather than create them, 
Autodesk has provided a free solution to 
this problem, DWG TrueView, which is 
rather like Adobe Reader for AutoCAD®. 
DWG TrueView can be downloaded from 
http://usa.autodesk.com/adsk/servlet/in
dex?id=6703438&siteID=123112. You’ll 
get the file \SetupDWGTrueView.exe, 
which you can then extract and install. 
Take your time and follow the instruc-
tions because this isn’t the easiest install 
in the world. The program requires 
Windows XP SP2, Windows Vista, or 
Windows 2000 SP4, 300 MB of space. A 
64-bit version is available for those with 
64-bit processors. The program works 
with the latest AutoCAD® 2008 version. 
The price is certainly right.

Topical Index-Table 
of Contents to the 

Professional Ethics and 
Practices Columns

A topically based Index-Table 
of Contents, “pe&p index.xls” cov-
ering columns, articles, and let-
ters to the editor that have been 
referred to in the PE&P columns 
in Excel format is on the AIPG 
web site in the Ethics section. 
This Index-Table of Contents is 
updated as each issue of the TPG 
is published. You can use it to find 
those items addressing a particu-
lar area of concern. Suggestions for 
improvements should be sent to 
David Abbott, dmageol@msn.com
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Data/Results 
Reliability

Martin J. Andrejko, CPG-08512, Assistant Vice President,
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Once again, David Abbott has pro-
vided me with the basis of a column. His 
article in the November/December 2007 
TPG entitled “Assuring the Reliability 
of Your Sampling Results” is what gave 
me the starting point for this article. 
The importance of a QA/QC program for 
sampling and testing can not be under-
stated. The collection of check samples 
can be a key to preventing a claim due 
to reaching an incorrect conclusion about 
a property whether the project involves 
contamination or a mineral survey.

The United States Environmental 
Protection Agency has issued a document 
“Ground-Water Sampling Guidelines for 
Superfund and RCRA Managers” (http://
www.epa.gov/tio/tsp/download/gw_sam-
pling_guide.pdf) which contains a brief 
discussion of QA samples. It is important 
to include several types of field blanks 
in your submittal to the lab in order to 
confirm the reliability of your sampling 
and decontamination protocols. 

Field equipment blanks should be 
obtained at least once during a sampling 
run or at a rate of one every 20 samples. 
These blanks allow for a cross check and 
in some cases a quantitative correction 
for errors that can arise from improper 
handling, preservation or decontamina-
tion techniques.

Trip blanks should be included at a 
minimum of one per 20 samples. The 
trip blanks are sample bottles filled with 
reagent grade water and are tested along 
with the other samples. The results of 
the trip blank testing can be used to 
determine if there were issues during 
sample transit that would impact the 
integrity of the samples.

Duplicate samples are typically col-
lected at a rate of one per 20 samples. 
The results from the duplicates can be 
used to determine the precision of the 
sampling and analytical techniques.

While the USEPA document does not 
specifically address sending additional 
duplicate samples to another laboratory, 
it is good risk management practice to 
do so. There have been cases in the past 
of analytical laboratories have falsified 
data. One of the most famous cases in 
Pennsylvania dates back to 1997 when 
Hess Environmental Laboratories of 
East Stroudsburg, Pennsylvania plead 
guilty to nine counts which involved 
making false statements, false claims, 
mail fraud, conspiracy to defraud the 
United States and violating the Clean 
Water Act. In total they had billed about 
$2.1 million of lab tests that were either 
falsified or never performed. I don’t know 
what the ultimate impact of these false 
results were but I would imagine that 
there were some sites that were deemed 
“clean” that were actually contaminated. 
There were also probably some sites 
that went through unnecessary clean 
up that were in fact “clean”. Had the 
clients of this laboratory sent duplicate 
samples to another laboratory, the fraud 
might have been detected earlier. It is 
incumbent upon you to make sure that 
your subcontractors are doing what 
they are supposed to be doing. If they 
aren’t your company might suffer the 
consequences.

Computer Programs
Not much of a direct segue here but 

this is another area where QA/QC checks 

can save you aggravation down the road. 
More and more of geology and other 
technical disciplines has become depen-
dent on specialized software programs 
whether for contouring or slope stability 
or profile analysis or groundwater flow. 
In the early 80s technology was really 
starting to change at an exponential 
rate. In 1980 I was in the last FORTRAN 
programming class at Lehigh University 
that utilized punch cards throughout the 
entire semester. While I never really 
learned how to use a slide rule, my trusty 
TI-55 got me through college. Once I 
got into the consulting field, I found 
myself working for engineers who hadn’t 
embraced PCs. In working on slope sta-
bility programs, they would give me the 
design info and I would program it into 
the PC to get the factor of safety sev-
eral hours later. In remembering their 
stories about doing stability analysis by 
hand, this several hours of waiting for 
the PC to spit out the data was a time 
saver. Now those results come back 
almost instantly and print out pretty 
graphics. My concern is that the current 
generation of geologists and engineers 
know how to put data into a program 
and how to manipulate the pretty pic-
tures but they don’t have the gut feel of 
whether or not the results make sense. 
I’ve mentioned in past articles about 
having the privilege of working with 
Roy E. Hunt. He is a great instinctual 
geologist who has an uncanny ability to 
figure out what is going on geological on 
a site before he even starts a test boring. 
But he has also embraced the usage of 
computers as a technical tool. At one 
point, he even had his own simple soil 
mechanics calculation software that he 
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used and sold. It is truly a concern that 
many technical professionals don’t fully 
understand the science behind what 
some of the programs do and this lack 
of understanding doesn’t allow them to 
raise questions about the results.

There is also the concern that some 
think that the program can’t possibly be 
incorrect. A program can be corrupted 
whether by a virus or general hard drive 
problems. One way to protect yourself 
from a corrupted program is through 
the use of “check data sets”. The usage 
of check sets before and after you run 
your actual data through the program 
can detect issues with the program. If 
no issues are detected by the check data 
sets then you can feel more comfortable 
about the answers that come of the 
program. There is still the possibility 
of bad project data being input into the 
program but that can hopefully be con-
trolled by normal QA/QC of the input 
data. Here is where the gut check can be 
a good risk management tool when you 
recognize that the data doesn’t seem to 
make sense.

Send comments to: Martin Andrejko, 
CPG-08512, Assistant Vice President, 
XL Design Professional, 520 Eagleview 
Blvd., Exton, PA 19341, (610) 321-9227, 
Fax (610) 458-8667, e-mail: martin.
andrejko@xlgroup.com.
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Do You Own a 
Business or a Job?

Duane A. Carey, CPG-10305

Some of this will undoubtedly sound 
familiar….

You’re technically very good. You 
have excellent analytical skills and your 
clients like working with you. So one day 
you make the big leap from employee to 
owner by striking out on your own and 
hanging your shingle out front. 

At first, you worry a bit, concerned 
that you might not have enough work. 
A couple clients from the old firm reach 
out to hire you, however, because you 
know their needs better than anyone 
else, so you have a nice little base of work 
to pay the mortgage. You still have the 
occasional panic attack when the backlog 
all but disappears, but you soon realize 
that the phone magically rings every 
time things start to look bleak.

Within a year or two, your problems 
shift. Now instead of worrying about 
where the work will come from, you worry 
about how the work will get done. There’s 
just too much of it. Ten–hour days turn to 
12, and six-day weeks turn to seven. But 
there’s still not enough time to get things 
done. It’s a good problem, of course, but 
a problem nonetheless.

Then one day you realize that you 
don’t really own a business; you own a 
job – a tough job with long hours and a 
dozen job descriptions.

So reluctantly you make your first 
hire, not entirely sure what their job 
description is, but at least you have 
another body to help. The new hire han-
dles the books, primarily, and also helps 
with miscellaneous tasks. Eventually 
you hire another technical person and 
find that you spend a lot of time train-
ing, overseeing, cajoling, counseling, and 
doing a lot of other things that you don’t 
particularly enjoy. This process repeats 

itself many more times and you find 
yourself with a staff of ten.

Then one day you realize that you still 
don’t really own a business; you own a 
job – a tough job with long hours and at 
least a dozen job descriptions.

Sound familiar? It should. Hundreds 
of thousands of small-business owners 
are dealing with this frustration at 
this very moment. I see it in my clients 
in all manner of professional services 
– accountants, lawyers, graphic design-
ers, architects, and (cough) marketing 
consultants. At the end of the day, we 
all deal with the same problem: our 
clients want to hire us, not our staff, 
so we become severely overworked and 
stressed.

The universal nature of this problem 
is what drives the success of the The 
E Myth by Michael E. Gerber. In his 
book, which was first published in 1995 
and is now sold as a “Revisited” ver-
sion with updates, Gerber argues that 
most so-called entrepreneurs are not 
entrepreneurial at all. Instead, most are 
technicians who know how to perform 
their particular craft well, but are not 
so good at the day-to-day business opera-
tions. Having sold over a million copies 
and been voted the #1 business book by 
Inc. 500 CEOs, The E Myth is clearly on 
to something. 

A central tenet of the book is Gerber’s 
belief in the turn-key approach and 
either delegating or outsourcing all the 
work. This would allow you to work on 
your business more than just in it and 
allow you to better enjoy the fruits of 
your labor. The approach requires you 
to establish documented systems for 
every part of your business. When the 
processes are all well-documented and 
systematized, then you are no longer the 

bottleneck and other people can complete 
the required work.

Another way to look at this is from a 
succession-planning standpoint. If you 
were to offer your business for sale, take 
the proceeds, and move to Costa Rica, 
would anyone want to buy it? If you are 
the primary source of the business and 
the clients want you to do the work, the 
answer is probably no. But if the work 
is systematized in your image, with your 
values, then it will continue to function 
after your departure. 

But what if you have no plans to sell 
in the next 10 or 20 years? In that case, 
you can personally enjoy the benefits of 
treating your business more like a busi-
ness than a job. You can free yourself up 
to grow the business, make more money, 
worry less, and maybe even work a little 
less! You’ll probably also enjoy the work 
much more than before. I liken it to what 
happens when you decide to sell your 
house: you clean it up, toss all the junk, 
make all of those annoying little repairs 
you’ve been putting off for years, spruce 
up the landscaping, and slap on a new 
coat of paint. Suddenly you look around 
and decide that you really like this house 
and start to doubt the decision to sell. 
The place is really not so bad after all. 
The same thing can happen with your 
business if you make the concerted effort 
to change.

I have a client who is a great example 
of how to do it right. He owns a handy-
man franchise and skyrocketed in his 
first year of business to become one of 
the top franchisees in the country. Here’s 
the hitch: he’s not a handyman. He would 
never climb a ladder to clean his own 
gutters. In fact, he was previously a man-
ager of several locations of a pizza chain; 
he’s more Emeril Lagasse than Bob Villa. 
So he has the blessing and the curse that 
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if one of his employees calls in sick, he is 
not the one filling in that day. Either he 
brings in another employee to fill the gap, 
or he turns down jobs. This leads to the 
mentality of running a business rather 
than having a job. He has systems set 
up throughout the company to handle 
everything from marketing, to answer-
ing the phones, scheduling, completing 
the work, and collecting payment. 

Now, I can hear what your saying: “I’m 
a geologist and I want to be a geologist. I’d 
have gone to business school if I wanted 
to deal with these things.” By their very 
nature, geologists and engineers want 
to get bogged down in the details. I’m 
just asking you to recognize that and 
realize that you can’t really have it both 
ways. You can spend all your time doing 
project work, but then the business will 
never be self-sufficient in your absence. 
Or you can spend at least some time 
working on the business instead of just 
in it. Look at it as an insurance policy. 
You spend lots of money each year on 
life and disability insurance, right? If 
you suffered a long-term disability and 
missed work for a year, you would receive 
insurance payouts during your disabil-
ity, but would your business survive 
your absence – would it still be viable 
upon your return? Are there people and 
systems in place to keep it going? If not, 
you probably have a problem that needs 
to be addressed.

My challenge to you for 2008 is to 
wear your business-person hat a little 
more often. Examine your company. 
Would anyone want to buy it? More 
importantly, would YOU buy it if it were 
on the market? If you’re hesitant to say 
yes, some changes are in order. We’ll 
talk about some of the possible changes 
throughout the year. In the meantime, 
here’s wishing you a healthy and pros-
perous 2008!

Duane Carey is President of IMPACT 
Marketing & Public Relations in 
Columbia, Maryland. He was a consult-
ing hydrogeologist for 11 years prior to 
launching a marketing consulting firm 
in 2003. He earned his MBA at Johns 
Hopkins University (JHU), and is a 
Certified Professional Geologist (#10305) 
and past President of the Capitol Section 
of AIPG. In late 2005, he took over the 
helm of IMPACT, which was founded in 
1990 by one of his professors at JHU. 
He can be reached at 410-312-0081 or 
duane@MilkYourMarketing.com

1. The answer is “c” or “Benioff 
Zones.”

It is well documented that the “Circum-
Pacific Belt” of earthquake activity or 
the “Ring of Fire” volcanic belt, located 
around the margins of the Pacific Ocean, 
marks the position of about 80% of the 
shallow-focus earthquakes (focal depths 
of 0-70 kilometers), 90% of the interme-
diate-focus earthquakes (focal depths 
of 70-350 kilometers) and nearly 100% 
of the deep-focus earthquakes (focal 
depths of 350-670 kilometers). Within 
the “Circum-Pacific Belt”, earthquake 
activity, andesitic volcanism and oce-
anic trenches appear to be associated. 
Distinct earthquake zones that begin at 
the ocean trenches and slope landward 
beneath the continents or island arcs 
at angles of 30 to 60 degrees have been 
recognized and constitute the “Benioff 
Zones.”  Basically all of the intermedi-
ate-focus and deep-focus earthquakes 
occur at the “Benioff Zone.”

“Benioff Zones” occur in the area of 
“converging boundaries”, where plates 
come together. “Diverging boundaries” 
or areas where plates move away from 
each other coincide with the “Mid-Ocean 
Ridge System.” Mainly shallow-focus 
earthquakes occur at these locations. 
“Transform boundaries”, where plates 
move horizontally past each other, 
define the third type of plate boundary 
and mark the location of generally shal-
low-focus earthquakes.

2. The answer is “a” or Pre Cambrian 
in age, or approximately 900 million 
years old. The proof follows:

To a first approximation, elapsed 
time (absolute age) is given by:

T = (T0.5/0.693) * ln (N/No),
where (N/No) is the ratio of current 

parent atoms present to the original 
number of parent atoms, T0.5 is the half-
life and 0.693 is a constant, a product of 
the decay constant (that portion of the 
radioactive isotopes that decay per unit 
time) times the half-life (T0.5).

In our problem:
T0.5 is 713,000,000 years, N is 
521,000 atoms and No = 1,250,000 
atoms. Thus, 
T = (713,000,000/0.693) * ln 
(521,000/1,250,000)
T = 900,405,608 years.
T = approximately 900 million 
years.

Pre Cambrian time extends from 
about 4,500 million years to about 545 
million years. The Cambrian Period of 

the Paleozoic Era extends from about 
545 million years to about 505 million 
years. The Ordovician Period of the 
Paleozoic Era extends from the end 
of the Cambrian to about 438 million 
years. Our rock sample certainly falls 
within the Pre Cambrian time frame. 

3. The answer is “a” or CaAl2Si2O8 or 
“anorthite.”

“Anorthite” is calcium “plagioclase 
feldspar”, generally associated with 
“mafic” igneous rocks (such as “basalt” 
and “gabbro”) and “ferromagnesian” 
minerals of the “olivine” and “amphi-
bole” families. “Albite” or NaAlSi3O8 is 
“sodium plagioclase” feldspar whereas 
“orthoclase” or KAlSi3O8 is potassium 
feldspar, more commonly associated 
with “felsic” igneous rocks (such as 
“granite” and “rhyolite”).

4. The answer is “c” or “pedalfer”, soils 
that develop in humid climates, 
which are rich in aluminum and 
iron.

In contrast, “pedocals” are calcium-
rich soils developed in dry climates, 
where little leaching occurs and humus 
is scarce, where soil water moves upward 
through the soil due to evaporation and 
capillary action and where salts are 

typically precipitated within the soil. 
“Laterites” are soils that have been 

extensively leached, developing in tropi-
cal climates with plentiful rainfall and 
which are rich in iron and aluminum. 
“Hematite”, “limonite” and “bauxite” are 
minerals associated with “laterites.”  

5. The answer is “b” or 79.75 centime-
ters per day. The proof follows:

From Darcy’s Law, the velocity of 

flow (V) is:
V = ( K/Ø) * (h/L),

where K is the hydraulic conductiv-
ity, Ø is the porosity, h is the hydraulic 
head and L is the horizontal distance 
of flow.

In our problem, K = 0.0032 cm/sec, h 
= 73.1 meters or 7,310 centimeters, Ø is 
0.213 and L is 1.19 kilometers or 1,190 
meters or 119,000 centimeters. Thus:

V = (0.0032 cmsec-1/0.213) * (7,310 
cm/119,000 cm)
V = 0.000923 cm/sec

Since there are 60 sec x 60 min x 24 
hrs = 86,400 seconds in one day, then,

V = (0.000923 cm/sec) * (86,400 
sec/day)
V = 79.75 cm/day

MARKETING – COLUMN 12 Answers to Questions on Page 23
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The Never-Ending 
Game of Time 
Management- 
Part One
Nancy Price, SA-0382

“Oh my ears and whiskers, how late 
it’s getting!” - The White Rabbit

I can’t help but think of the exclama-
tions of the little White Rabbit from 
Alice’s Adventures in Wonderland every 
time life gets a little crazy. The White 
Rabbit seems to perpetually be just one 
step behind, but he is always glancing at 
his pocket watch hurrying along trying to 
catch up with time. All his rushing was 
not without good reason. Tardiness at 
the queen’s court brought the sentence 
of “Off with his head!” I can’t say that 
the end result of my tardiness would be 
that severe, but sometimes it is hard not 
to feel that the world is going to crash 
down around your head when you get 
so far behind.

College can be thought of as an exer-
cise in time management. Time manage-
ment is the game that you learn to play 
early in your life and that you struggle 
to master throughout the remainder of it. 
In college, as in life, there is always too 
much to do, with too many things vying 
for your attention and not nearly enough 
time to get it all done. Time manage-
ment is the process of organizing your 
day in order to get the greatest number 
of things done in the limited amount of 
time that is available to you. Much easier 
said than done, I know. 

Action plans, schedules, and priori-
tized lists are the tools of the self-help 
gurus. There is something to be said 
for identifying what needs to be done, 
assigning a priority value to each thing, 
ranking the assignments by priority 
level, developing a plan of action, and 
then confidently working away at the 
assignments according to that action 
plan. If you have never prioritized before 
in your life, then the lists and plans are a 
great tool to learn. Yet, many college stu-

dents prioritize naturally. Assignments, 
projects, and readings already come with 
their own priority ranking: deadlines. 
Practically everything in college has a 
deadline associated with it. Homework 
assignments have to be turned in by a 
certain date. Test dates dictate when 
to do the readings and when to sched-
ule study sessions. Whether or not an 
assignment needs to be turned in will 
dictate whether or not a student will do 
it… and when. The average workload of 
a college student does not leave much 
room for planning. You do the assign-
ments as the due dates come up and 
then move to the next thing that is due 
when the previous assignment has been 
completed. It is not really a matter of 
planning, but more a matter of trying to 
get everything done before the deadlines. 
A significant lack of time is the limiting 
factor for college students. If we can’t 
organize our day better, then we have 
to learn how to complete the tasks at 
hand in less time. A way to do this is to 
increase the efficiency at which we do 
our tasks, in order to free up time for 
all the other assignments that are piling 
up. Of course, the question remains: How 
exactly can this be done?

Have you ever studied for an exam 
and not had a clue what the professor 
would be testing you on? I am sure that 
you had been given a broad list of topics 
to study, but those topics span 150 pages 
in the text book and cover at least 30 
pages of written notes, front and back. 
The ideal thing to do is to study every 
night prior to the test and read the book 
before class, which is what the professors 
expect, but who has time for that? Maybe 
at the beginning of the semester you do 
that, but after a month many students 
fall behind on the reading. Once behind, 

they tend to stay behind. I can say that 
there were very few classes during my 
undergraduate career where I actually 
kept up with the reading. I simply didn’t 
have enough time or I was just too tired 
at the end of the day to trudge through 
a dry scientific text. What do you do if 
you want to get a good grade but don’t 
have enough time to study everything? 
The key is to study effectively!

Many professors design their classes 
so that you should learn the basic con-
cepts before you leave the class. That 
translates into a hierarchy of informa-
tion inherent in each class where impor-
tant unifying concepts are emphasized 
and details are presented in relation to 
those unifying concepts. This may not 
always be clear to the student. You may 
simply see a sea of details that you need 
to memorize and then when the test day 
comes you are left wondering why the 
things that you studied weren’t even on 
the exam. To focus your studying, you 
need to identify the key concepts. If you 
ask the professor, for example, “If I am 
going to walk away from this test having 
learned only three things, what would 
those three things be?” Any professor 
answering that question should tell you 
the three most important things they 
want you to learn, which probably clas-
sify as some of those unifying concepts. 
Many professors, in fact, already do this 
through review questions and study 
guides. If you pay attention to the types 
of questions asked, then you should be 
able to identify these themes. 

Take for example a section on igneous 
rocks and volcanoes. You learn about 
things like magma cooling rates and 
rock texture (i.e. phaneritic, aphanitic, 
porphyritic, etc.), volcano shape and 
eruptive style, and magma composition 
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and felsic and mafic viscosity. If you were 
to study each pocket of material as indi-
vidual pieces of information, you would 
have to memorize separately the details 
about the formation of igneous rocks, the 
formation of volcanoes, and the chemical 
composition of magma. It is hard to keep 
all of these things straight when you 
don’t see the connections between them. 
Now, consider the unifying theme that 
is connecting the material. Chemical 
composition is related to viscosity (the 
more felsic, the more viscous). Viscosity 
controls the flow of a magma and the 
degassing, which influences the explo-
sively of a volcanic eruption and the 
type and geometry of the volcano. The 
location of the volcano in relation to the 
type of crust (oceanic vs. continental) 
and plate boundaries has influence on 
the chemical composition. We are back 
at chemical composition again. We have 
come full circle. Seeing the unifying 
concepts between the individual topics 
is like walking through a number of 
connected rooms. You can start in one 
room and the connections between rooms 
will lead you to all the others. If you just 
study the material individually, you will 
have to remember exactly where each 
“information room” is to get to it directly, 
which is not really the most efficient way 
of going about things.

I am not saying that this is the only 
way of studying for and acing every 
exam. There is no magic answer. Just 
as there are many concept-oriented pro-
fessors, there are also a good number of 
detail-oriented professors that want you 
to know everything. However, if you can’t 
see any organization through all the ran-
dom details, then the only thing you are 
going to be doing is memorizing the par-
ticulars. Professors want you to make the 
higher connections between the different 
components of the lecture material. It 
behooves you to find and understand 
those connections. Your studying will be 
much more effective that way.

Identifying the key concepts in the 
lecture material is a valuable skill to 
learn and can be expanded to other 
tasks, such as quickly and effectively 
reading scientific papers and reports. 
Graduate students in particular tend to 
have a bottomless pile of journal articles 
to read. No matter how much I learn 
about a given topic, it always takes a lot 
of time for me to digest papers on that 
topic. Scientific papers are filled with 
details and the writing can be very dry 
and intellectually dense. So how can you 
reasonably keep up with a growing read-

ing list while still having time left over 
to keep up with all of your other tasks? 
Learn to read proactively by identifying 
the important points of the paper while 
only skimming the parts that aren’t 
immediately relevant to your research. If 
you read a paper from start to finish, then 
you are going to be spending a lot of time 
trying to wade through the details. Are 
the methods the most important part of 
the paper to you? If not, then it shouldn’t 
hurt to skim over them or skip them all 
together. If you are reading a concept 
paper, is it really necessary to keep all 
of the geologic formations straight in 
your head? You could probably get just 
as much out of the paper if you skip the 
geologic background section. You should 
be aware of why you were interested in 
a specific paper in the first place, so it 
is important to keep that goal in mind 
while you are reading it.

When reading a paper, I might start 
with the abstract, skim the intro, and 
then go right to the discussion and con-
clusions. If I want more information, I 
can go back and look into the details 
of how they did their research and how 
they processed their data. If I decide days 
later that a specific paper needs more of 
my attention, such as if I have branded 
it as a particularly important and use-
ful paper, then I can always go back to 
it. The papers aren’t going to suddenly 
disappear from existence, so you don’t 
need to be an expert on it in the first read 
through. Besides, unless you are specifi-
cally interested in the details, chances 
are you aren’t even going to remember 
what you read a month later anyway.

To be really good at effective time 
management, you need to be flexible and 
willing to make some compromises. For 
example, as was discussed above, you 
have to be willing to read only the most 
relevant parts of a journal article if you 
want to read efficiently and effectively. 
However, I can’t help but feel a pang of 
guilt when I don’t read the whole article. 
I feel like I had missed something, like 
my task wasn’t complete. There goes 
my perfectionist side rearing its ugly 
head again. True, perfectionists can 
and do excel in professional tasks. They 
have a great attention for detail, they 
often produce a well-polished product, 
and they can be particularly mindful 
of project requirements and deadlines. 
Yet, perfectionism can have a paralyz-
ing effect when there isn’t enough time 
to do things absolutely perfectly. It can 
lead to increased stress and a decrease 
in productivity. Perfectionism can be just 

as much a detrimental quality as it is a 
beneficial one.

Consider the situation of someone 
writing a senior thesis, a Masters thesis, 
a report for his or her boss, or even a 
scientific paper for publication. Writing 
takes a lot of revisions. The first draft 
can be considered the initial effort to 
get something, anything, down on paper. 
The first draft is going to change and 
evolve. It most certainly doesn’t have to 
be perfect the first time. This first stage 
could be a struggle for the perfectionist. 
The personal pressure to do a perfect 
job the first time makes writing every 
sentence a chore. Are these the right 
words to explain my idea? Do I even know 
what I am talking about? Having a not 
so good but completed first draft in half 
the time is better in my opinion than a 
perfect half-finished version that may 
never be completed and took forever to 
write. There is value in the ability to get 
things done even if it isn’t perfect. You 
can always spend time on perfecting it 
later in revisions after the first draft is 
produced. 

Time management is just as much 
learning to do tasks efficiently and 
effectively as it is learning to prioritize 
and create an action plan, particularly 
in college when the assignments and 
readings prioritize themselves. With so 
many things to do, it helps to learn how 
to do those things well but in the least 
amount of time possible, whether it 
involves reading scientific papers, study-
ing for an exam, or writing a manuscript. 
It becomes necessary to break down the 
task into the most important and vital 
parts and to focus on those parts for 
the sake of time. It is also important to 
remember that by doing so you are not 
compromising on quality, but rather just 
trying not to get bogged down or confused 
by details. Perfectionism can be a major 
stumbling block. Learn to become com-
fortable with doing what is required to 
do a good job rather than a perfect job. 
Guilt will keep you from succeeding. Get 
the tasks done and move on. Be proud 
of your accomplishments even if you feel 
like you aren’t doing a good enough job. 
I can be pretty sure that the Queen of 
Hearts isn’t sitting there waiting for you 
to fail at perfection so that she can make 
good on her promises. 

If you have any ideas, questions, or 
comments about this article or any other 
issues, please feel free to contact me via 
email at: nancyaprice@yahoo.com. 
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As I sat in a beautiful hotel room of 
the Park Place, Traverse City, I was 
brimming with an intense feeling of sat-
isfaction and excitement. I was sipping 
fine Zinfandel, reveling in the glory of 
the predicament in which I found myself. 
With the wine’s delicious harmony of 
flavors dancing on my palate, I listened 
to the tale of how the wondrous creation 
I was indulging in had been mutated 
into the boxed fruit juice some of my 
friends drink with such religious fervor. 
Apparently a botched fermentation at 
Sutter Home wineries yielded a sweet 
new wine that pleased the taste-buds 
of its’ crafters. Some smart marketing 
and a few years later, White Zinfandel 
is regularly one of the top selling wines 
in the nation. Bob Fakundiny explained 
away as Larry Woodfork and I relaxed, 
enjoying its’ bolder, spicier progenitor. 

The week before this I was drinking 
bud light and eating Wendy’s cheese-
burgers in my run down off-campus 
apartment, and now here I am in a 
luxurious hotel in one of the prettiest 
cities I’ve seen, dining and sipping fine 
wines with two certifiable Colonels of 
Kentucky. I thought to myself, I have 
no idea how I got into this situation, but 
it’s pretty awesome. In retrospect, that’s 
geology for you. We work in the science 
of camaraderie.  

Being students, we have the pleasure 
of stepping into a world that is happy to 
have us. With the average age of geolo-
gists today over fifty years and a genera-
tion worth of scientists on the brink of 
retirement, companies across the world 
are going to need us to step up to the plate 
and start filling in those gaps. But we are 
not just parts filling holes in a machine; 
the welcome goes much further and 
deeper than that. Generally speaking, 
there is a serious sense of mutual respect 

and consideration amongst members of 
the geoscience community. 

As a student, you are already privy to 
the atmosphere of cooperation that per-
meates most undergraduate geoscience 
departments. It seems common that 
everyone in a geoscience department 
knows each other; students and profes-
sors. It also seems pretty common that 
geoscience students get together outside 
of class to celebrate on projects  and then 
to celebrate their victories.

Geoscience seems different from other 
disciplines in this respect. In every 
geoscience class I have taken thus far, 
some manifestation of a study group has 
crystallized within the first few days 
of the semester. For most, an outright 
team mentality has taken shape. A lot of 
material in geoscience classes falls some-
where towards the diamond-corundum 
end of Mohs scale, and it’s not always the 
easiest to digest. At first glance, every-
one misses some things, and it’s more 
often than not something different from 
what your neighbor missed. So if Hilary 
didn’t pick up the difference between a 
fault scarp and a fault line scarp, but I 
did, I am going to help her out. I know 
that when I don’t understand regela-
tion, she is going to be able to explain 
it to me. 

My two best friends at school literally 
took on double majors and joined the col-
laboration just after some limited expe-
riences they had as accomplices to my 
geologic endeavors. Tommy Mountain 
(clearly born for a life studying the 
earth), and Justin Harrison were both 
Biology majors, but due to prolonged 
exposure to ooids we now share the 
exquisite pleasures of classifying wet-
lands and hiking through phytokarst. 

This comeradere persists into the pro-
fessional world: geologists are just plain 

friendly to one another. Collaboration 
doesn’t end with school, as cooperation 
and teamwork carries right on in many 
ways to the professional world. The 
celebrations certainly don’t stop either. 
After ten minutes at a conference or 
meeting with everyone chumming up 
like old buddies, it’s pretty obvious the 
way things work. In this field, it seems 
like those friendships from school or that 
first job are more likely to last, and then 
pick up right where they left off upon 
reunion. Whenever a big group of geolo-
gists gets together, you can be sure that 
the carousing and story-telling will carry 
on long into the night. 

Someone remarked to me that it 
was the unusual combination of time 
in the field and time in the office that 
leaves geologists with such strong bonds. 
Professor Dick Bailey maintains that 
working with time periods spanning mil-
lions of years on a regular basis instills 
an unparalleled feeling of insignificance 
in geologists, humbling enough to keep 
egos out of the question. For whatever 
reason, it’s an interesting and encourag-
ing quality that I’d list among my favor-
ite perks to entering this field. It seems 
pretty clear to me, even as a relatively 
uninformed rookie that I’m getting into 
a profession in which friends are easy to 
come by and help is there if I need it. 

Sitting there with Larry and Bob, I 
listened intently as they were recounting 
the stories of the great mentors and col-
leagues they had had throughout their 
illustrious careers. Neither seemed to 
have been short on support or guidance 
through the years, and both lent much 
weight to and were incredibly apprecia-
tive of those experiences. Larry drove 

The Science of 
Camaraderie

Joseph J. Fiore, Jr., SA-1164

(Continued on Page 45)

STUDENT’S VOICE – COLUMN 1
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NEW APPLICANTS AND MEMBERS (10/12/07 - 12/11/07)
Applicants for certification must meet AIPG’s 

standards as set forth in its Bylaws on education, 
experience, competence, and personal integrity. 
If any Member or board has any factual informa-
tion as to any applicant’s qualifications in regard 
to these standards, whether that information 
might be positive or negative, please mail that 
information to Headquarters within thirty (30) days. 
This information will be circulated only so far as 
necessary to process and make decisions on the 
applications. Negative information regarding an 
applicant’s qualifications must be specific and 
supportable; persons who provide information that 
leads to an application’s rejection may be called 
as a witness in any resulting appeal action.

*Due to the availability of AIPG’s online directo-
ry, new member address information will no longer 
be printed in TPG. If you need assistance locating 
this information please contact Headquarters.

NY Ben T. Cancemi     CPG-11138
NY Renee L. Wong     CPG-11141
OR William D. Burstow     CPG-11131
PA Vincent M. Carbone     CPG-11147
WA Edward G. Bryant     CPG-11122
WA Burt G. Clothier     CPG-11132
WA Frederick Michael Krautkramer     CPG-11140

New Members
CA Luke T. Zimmerman     MEM-1289
CO Timothy P. Brethauer     MEM-1305
CO David W. Broughton     MEM-1314
GA Michael B. Amsbaugh     MEM-1290
IL Craig A. McCammack     MEM-1295
MA Patrick C. Korths     MEM-1310
MA Michael R. Kulbersh     MEM-1315
MD Elizabeth C. Demyanick     MEM-1299
MI Kirsten V. Wright     MEM-1303
MO Michael R. Banks     MEM-1304
MO Ronald L. Martin     MEM-1312
MO Edith Starbuck     MEM-1313
NH Jeffrey P. Cloutier     MEM-1309
NH Joseph Schmidl     MEM-1318
NH Jay R. Smerekanicz     MEM-1317
NV Michael W. Roper     MEM-1302
OK Charles G. Joyce     MEM-1316
TN Thomas D. McComb     MEM-1300
TX Timothy O. Brown     MEM-1294
TX Robert Todd Clark     MEM-1296
TX Syed V. Mehdi     MEM-1292
VT Richard P. Geisler     MEM-1319
WA M. James Aldrich     MEM-1306
Ghana- James Nkansah Adu     MEM-1311

New Student Adjuncts
AR William J. Felton     SA-1281
AZ Candice B. Adkins     SA-1259
AZ Justin A. Clark     SA-1267
AZ Carla M. Eichler     SA-1277
CA Jacqueline A. Chavez     SA-1271
CA Melinda A. Fredericksen     SA-1282
CA Denitsa Toneva     SA-1323
CO Andrew M. Payton     SA-1304
CO Elizabeth A. Pesle     SA-1308
CO Merril J. Stypula     SA-1319
CO Ryan C. Thompson     SA-1329
CO Sarah C. Tolan     SA-1322
CO Stefan Vollgger     SA-1324
CO Theodore J. Zagurski, III     SA-1242
CT Jeffrey M. Pelczar     SA-1229
FL Jennifer N. Gifford     SA-1284
FL Cassaundra A. Meyers     SA-1302
GA Deniz Z. Altin     SA-1258
GA Polly A. Bouker     SA-1261
GA Steven D. Clark     SA-1270
GA Michael L. Woodward     SA-1244
IA Rodney M. Hubscher     SA-1289
IA Adam A. Lee     SA-1293
ID Tiffany A. Rivera     SA-1309
IL Katie R. Biondo     SA-1237
IL Amy E. Singer     SA-1318
IL Jason Waggoner     SA-1327
IN Rachel A. Brown     SA-1262
IN Aya Schneider-Mor     SA-1317
IN Ghris J. Thissen     SA-1320
KS Ganganath Koralegedara     SA-1292
KY Katheryn E. Coode     SA-1265
MA Christine M. Downs     SA-1273
MI David M. Anderson     SA-1247
MI Scott A. Chapin     SA-1255
MI Bryan D. Debus     SA-1252

MI Logan Giulretti-Schmitt     SA-1249
MI Farshid Keshavarz     SA-1251
MI Gerald S. Kruse     SA-1254
MI Shannon M. Molaroni     SA-1296
MI Juli A. Moore     SA-1297
MI Brittany Myers     SA-1246
MI Justin P. Schafer     SA-1250
MI Stephanie L. Schmolet     SA-1253
MI Chad C. Scott     SA-1248
MI John E. Thornton     SA-1256
MI Amanda Walega     SA-1326
MI Laura D. Webb     SA-1257
MN Nathan R. Rossman     SA-1310
MN Nicole A. Schoolmeesters     SA-1315
MN Wendy M. Stiernagle     SA-1232
MO Marissa L. Berger     SA-1263
MO Luke D. Olsen     SA-1303
MS Maggie E. Corley     SA-1264
NJ Paul Kaczka     SA-1240
NJ Kisa E. Mwakanyamale     SA-1295
NJ Satish Ramrup     SA-1241
NM Ron L. Foster     SA-1279
NM Breanna E. Hennessy     SA-1288
NM Brian N. Spull     SA-1316
NV Mark B. Hausner     SA-1287
NY David P. McCormick     SA-1299
NV Shahnewaz Mohammad     SA-1294
NV Samuel A. Siebenaler     SA-1314
NV Angela G. Russo     SA-1312
OH Shannon R. Cook     SA-1266
OH Emily A. Davis     SA-1275
OH Jason D. Esselburn     SA-1276
OH Jamie M. Jastrab     SA-1290
OH Lee B. Porter, II     SA-1245
SD Janna L. Carpenter     SA-1231
SD John M. Schneider     SA-1313
SD Jake A. Tielke     SA-1233
TN Brittany A. Davis     SA-1272
TX Thomas L. Adams     SA-1260
TX Francisco A. Galindo     SA-1285
TX Zach E. Gray     SA-1286
TX Christopher Klug     SA-1291
TX April D. Moreno     SA-1301
TX Anita Thapalia     SA-1321
TX Girish N. Tembe     SA-1228
TX Dustin E. Ward     SA-1328
UT Nina E. Fitzgerald     SA-1280
UT Alysen D. Pedersen     SA-1306
UT Christine M. Puskas     SA-1243
VA Katarina Z. Doctor     SA-1274
WA Kathleen C. Compton     SA-1239
WA Jackie Langille     SA-1230
WA Sarah W. Polster     SA-1305
WI Sarah E. Foster     SA-1278
WI Stefanie Gugolz     SA-1283
WI Ryan J. Mathisrud     SA-1300
WY Curtis G. Chopping     SA-1269
WY Kyle D. Cottingham     SA-1268
WY Vicki L. Meyers     SA-1298
WY Michael D. Powers     SA-1307
WY Frances Rivera     SA-1311
WY Laura A. Vieth     SA-1325
Canada Gillian M. Krezski     SA-1332
India Anupam Ghosh     SA-1238
Israel Sarit Ashckenazi-Polivoda     SA-1333
Mexico Diego Contla     SA-1236
Mexico Berlaine Ortega Flores     SA-1330
Mexico Ana Gutienez     SA-1234
Mexico Lizeth Nava     SA-1331
Spain Alex Ros Sala     SA-1235

 As of    As of
                            11/20/06        12/11/07

 CPG / Active 3,623 3,658
CPG/Non-Practicing 440 440
Member 578 830
Associate Memb. 24 24
Student Adjunct 573 489
Honorary 23 23
Corporate Member 3 3
TOTALS 5,264 5,467

AIPG Membership 
Totals

Applicants for Certified 
Professional Geologist
AK Andrea E. Carlson 
AL Marsha Andrews 
MT Philip S. Mulholland NY David J. Carnevale 
NV Donald L. Gustafson 
NY Donald S. Sorbello, Jr. 
OH Adil Minoo Wadia
WA Michael Grant Rasmussen 
Canada Gary J. Vivian 

Applicants Upgrading to CPG
NV Michael W. Roper MEM-1302

New Certified Professional 
Geologists
AK Charles F. Stringer     CPG-11146
CA Dennis E. Kesmodel     CPG-11136
CO Mohammed Hassan Alief     CPG-11134
CO Abani R. Samal     CPG -11143
FL Kenneth A. Kelley     CPG-11152
MI Joseph DeGrazia     CPG-11137
MI Erin R. Hart     CPG-11135
MT Steve E. Cutler     CPG-11103
MT William S. Neal     CPG-11128
NV Howard J. Adams     CPG-11133
NV Kevin W. Kunkel     CPG-11139
NV Thomas D. Temkin     CPG-11129
NV Kenneth Nathan Tullar     CPG-11142
NV Douglas Edward Wells     CPG-11145
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The “Third International Professional 
Geology Conference” (3IPGC) is to 
be held on September 21-25, 2008 in 
Flagstaff, Arizona, in the area of the 
“Grand Canyon.” The 1IPGC was held 
in 2000 in Alicante, Spain, whereas 
the 2IPGC took place in London, UK in 
2004. These forums are used to outline 
issues affecting the geological profes-
sion and professional practice across 
domestic and international boundaries, 
as well as to exchange ideas on how to 
solve geoscience-related problems at 
both regional and global scales.  

The “American Institute of 
Professional Geologists” (AIPG), the 
“European Federation of Geologists” 
(EFG) and the “Canadian Council of 
Professional Geoscientists” (CCPG) are 
perennial co-hosts of these important 
international meetings. The “Ilustre 
Colegio Oficial de Geólogos” de Espaňa 
(ICOG) and “The Geological Society” of 
London (GeolSoc) were our gracious local 
hosts in 2000 and 2004, respectively. It 
is AIPG’s turn to do so in 2008.

A great effort is being made to make 
the 3IPGC an up-to-the-minute profes-
sional venue with expanded interna-
tional and domestic participation. At this 
point, in addition to the AIPG, EFG and 
CCPG, we have procured commitments 
from the following organizations to act 
as co-hosts of the convention:
• The Association of State Boards of 

Geologists (ASBOG).
• The Geological Society of America 

(GSA).

• The Division of Professional Affairs of 
the American Association of Petroleum 
Geologists (DPA-AAPG).

• The Association of Women 
Geoscientists (AWG).

• The Arizona Hydrological Society 
(AHS).

• Northern Arizona University (NAU).
• International Year of Planet Earth 

(IYPE).
Various other organizations, includ-

ing the “Association of Environmental 
and Engineering Geologists” (AEG), 
have been invited to co-host and we 
currently expect their participation 
at the congress. In addition to repre-
sentation from throughout the USA, 
Canada and Europe, we have invited 
contributions from additional interna-
tional regions and countries, including 
Argentina, Australia and China. Also, 
a special effort is being made to have 
representatives from as many different 
disciplines as possible within the field of 
the geosciences, to address a variety of 
professional issues of importance to all.

Three technical sessions, including 
both oral and poster presentations, are 
scheduled to be held in connection with 
the 3IPGC. The general themes for the 
three sessions are outlined below:
• “Training, Credentials, and 

Continuing Professional Development 
of the Global Professional 
Geoscientist”, sponsored by the AIPG 
and DPA-AAPG.

• “Professional Ethics and the Global 
Geoscientist”, sponsored by the CCPG 
and ASBOG.

• Expanding International Influence 
and Reach; Overcoming Challenges 
and Mapping Successful Strategies”, 
sponsored by the EFG and GSA.
A series of outstanding field trips are 

scheduled as part of the 3IPGC. These 
include:
• Hiking trip down Bright Angel Trail 

to Colorado River.
• One day field trip to South Rim Grand 

Canyon.
• Meteor Crater.
• Verde Valley Geology.
• Guest Trip to Sedona.
• Grand Canyon Geology and Rafting 

Trip.
• Sunset crater, San Francisco Peaks, 

other volcanic strata. 
• Day trip to the Jerome Mining district. 

Mine visit, mineral collecting.
The 3IPGC will be held in conjunc-

tion with the annual meetings of the 
American Institute of Professional 
Geologists and the Association of Earth 
Science Editors.

We certainly welcome the opportunity 
to give you a taste of the American West 
and showcase some of our breathtaking 
geological features. Please attend and 
honor us with your presence! 

See you in Flagstaff, partner!

Robert Font, CPG-03953
General Chairman – 3IPGC

AIPG 2005 National President

The Third International 
Professional Geology 

Conference

Robert Font, CPG-03953

What is it all about?
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PROFESSIONAL SERVICES DIRECTORY
This service is open to AIPG Members as well as non-

members. The Professional Services Directory is a one year 
listing offering experience and expertise in all phases of geol-
ogy. Prepayment required. Advertising rates are based on a 
3 3/8” x 1 3/4” space

ONE YEAR LISTING FOR ONLY:

AIPG Member $300.00
Non-Member $400.00
Space can be increased vertically by

doubling or tripling the size and also the rate.

AIPG Corporate Sponsor

HB Management Group
Engineering, Risk Analysis,

     Turn-Arounds.
(Svetovalec/Inñenior).

Kelvin J. Buchanan, P.E., M.B.A., CPG
President

USA
575 Forest St., #100
P.O. Box 2391
Reno, NV 89505-2391
Tel: (775) 786-4515
Fax: (775) 786-4324
E-mail: summitcrk@aol.com

EUROPE
Alpska 8

4248 Lesce
Slovenia

Tel: 386-04-537-88-54
Fax: 386-04-537-88-40

E-mail: mtjudah@aol.com

     David M. Abbott, Jr. 
    Consulting Geologist LLC
    AIPG CPG, FAusIMM, EurGeol, PG-TX, UT, WY

evaluating natural resources, disclosures about them,
reserve estimates, and geological ethics & practices

2266 Forest Street          Tel: 303-394-0321
Denver, CO 80207-3831      Fax: 303-394-0543

dmageol@msn.com or dmageol@aol.com
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ELLIS INTERNATIONAL SERVICES, INC.
Valuations • Geology • Economics

www.minevaluation.com

TREVOR R. ELLIS
Certified Minerals Appraiser-AIMA

Certified Professional Geologist-AIPG
Mineral Economist-MS

600 Gaylord Street • Geology Reports
Denver, Colorado 80206-3717, USA • Market Studies
Phone: 303 399 4361 • Economic Evaluation
Fax: 303 399 3151 • Property Valuation
e-mail: ellis@minevaluation.com

PROFESSIONAL SERVICES DIRECTORY

AIPG
Corporate Member

BCI
Engineers & Scientists, Inc.
2000 E. Edgewood Dr., Ste. 215

Lakeland, FL 33813
863-667-2345/863-667-2662 Fax

www.bcieng.com

Draper Aden Associates
Blacksburg, ♦ Richmond, Virginia

Engineering ♦ Surveying ♦ Environmental Services

• Groundwater Assessment and Remediation
• Solid Waste Management
• Wetlands and Ecological Services

2206 South Main Street • Blacksburg, Virginia 24060

Phone: (540) 552-0444 http://www.daa.com

Fax: (540) 552-0291 mlawless@daa.com

Want to purchase minerals and 
other oil/gas interests.

Send details to:
P.O. Box 13557, Denver, CO 80201.

51 Portsmouth Avenue P.O. Box 1306
Exeter, NH 03833 Newburyport, MA 01950

tel: 603-773-0075 fax: 603-773-0077
 888-838-6571 www.geospherenh.com

Dr. Robert Font, CPG, PG, EurGeol
President

Geoscience Data Management
Our geoscientists specialize in database entry of

G&G and engineering records.
Petroleum geoscience and geohazards courses also available.

214-213-9331 Cell www.geodm.com
www.geosciencedm.com rgfont@cs.com

P.O. Box 864424, Plano, Texas 75086 - USA

AIPG Corporate Member
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These views result from 57 years of 
evaluating, hiring, training, and super-
vising geologists and observing the suc-
cessful and unsuccessful careers of many 
colleagues. My experience essentially 
spanned three careers. Upon graduation, 
I worked 20 years as an oil exploration 
geologist for a major oil company, rising 
to district geologist. When I accepted 
appointment as Colorado State Geologist 
I was part of the company’s Recruitment 
and Hiring Team. For 23 years, my 
staff and I built and administered the 
Colorado Geological Survey. After state 
retirement, I have worked 15 years as 
a successful private consultant. The 
following factors contributed greatly to 
my success.

My Definition Of Success
1. Enjoyment, achievement, and ful-

fillment from your work.

2. Achievement of recognition and 
respect from one’s peers and one-
self.

3. Sufficient income to; comfortably 
feed and provide for one’s family, 
educate one’s offspring, and provide 
for a pleasant retirement.

4. Clarifying your personal definition 
of success is the first step in achiev-
ing that success.

How To Achieve That 
Definition Of Success
1. Most graduates today with a mas-

ter’s degree from one of the better 
universities and geology depart-
ments are well equipped academi-
cally for a geologic career.

2. Success, however, depends more on 
the following factors that are not 
listed in a geology curriculum or 
stressed by advisors:

• Communication Skills — The 
ability to write, read, speak, and 
listen effectively. A year’s experi-
ence in Toastmasters contributed 
more to my success than any single 
course in geology.

• Impression of Competency 
— Appearance, actions, posture, 
dress.

• Work Ethic — Dependability, 
commitment, initiative, persever-
ance.

• Honesty — Intellectual and fis-
cal. These are the obvious, but 
not the only forms of honesty in 
the workplace. Fudging on length 
of breaks or habitually arriving 
a few minutes late or leaving a 
few minutes early when no one is 
watching is an example. Accepting 
responsibility for something that 
was not completed on time or was 
incorrect, providing credit to col-
leagues who contribute to a project 
or whose ideas you utilized are 
other examples. Fit this into ethics 
if you wish.

• Ethics — Professional as well as 
personal.

• People Skills — Getting along 
with people, which demands effort 
on your part as well as tolerance, 
among other aspects of this skill 
set; being a team player, which the 
college education rarely helps you 
develop; and being respected (this 
is earned) not just liked.

Even as a student, you are now 
building the foundation of a career-
long reputation. Fellow students will be 
career-long contacts, peers, supervisors, 
and coworkers. Professors can be career-
long references, mentors, and eventually 
your peers. Geologic professionals that 
you meet at conferences are potential 
future contacts.

Landing That First Job
1. Recommendations from your faculty 

(who are aware of your work ethic). 
A favorable recommendation from 
faculty can be a valuable boost to 
your efforts.

2. Grades are a measure of ability to 
complete projects and absorb and 
retain knowledge. Straight As are 
not necessary, but Cs, Ds, and Fs 
are real handicaps.

3. Resumes should stress career goals, 
outside activities, and work experi-
ence.

4. Network with professors, previous 
supervisors, friends, and relatives 
in the business.

5. Never turn down the opportunity for 
an interview. Each can be a positive 
experience.

That First Job Interview
1. First impressions are vitally impor-

tant! Appearance matters; dress 
well, exhibit composure with a firm 
handshake, and make eye contact. If 
the first impression is bad, you won’t 
have an opportunity for a second 
one.

2. You are also interviewing the com-
pany, so know the company’s back-
ground.

3. Stress how you could help the com-
pany.

4. Ask pertinent questions as well as 
concisely answering the interview-
er’s questions. Do not be afraid to 
say, “I don’t know” or “Can you 
please rephrase that question?”

After You Land That First 
Job

Never forget that people are only 
employed to help a company make a prof-
it or help an organization meet its goals. 
Whether with an oil or mining company, 
government agency, or consulting firm, 
these factors will govern your success 
even more than your geological skills.

1. Promotions and pay raises usually 
are based on quality of writing, oral 
presentations, work habits, initia-
tive, creativity, problem analysis, 
problem solving, personality, and 
even appearance more than geologic 
skills.

2. Top management’s early selection of 
candidates for future management 
usually relies on impressions at 
meetings and brief contacts.

3. Nearly all companies and govern-

Success Factors for Geologists
or What You Don’t Learn in College

John W. Rold, CPG-00448
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ment agencies use formal periodic 
appraisals and performance evalu-
ations. Be sure to maintain an up-
to-date file of your activities from 
which you create your documentable 
self-evaluation.

4. Typical evaluation forms rate such 
factors as: (1) quality of work, (2) 
quantity of work (often combined 
under Productivity), (3) initiative, 
(4) creativity, (5) judgment, (6) rela-
tionships with people, (7) work hab-
its, (8) effectiveness of supervision 
(present or expected), and (9) other 
performance factors (which might 
include such things as ethics, drink-
ing habits, drug usage, sensitivity to 
gender or cultural diversity, etc.). 
Note that only factors (1) and (2) 
relate to your geologic education.

5. Admittedly, evaluation ratings are 
subjective, but they count.

6 Analyze the organization’s culture. 
If you can’t fit in, move on.

7. Analyze the organization’s and the 
boss’ objectives. Help him or her 
achieve those objectives.

8. Success in any organization depends 
on pleasing your boss and his or her 
boss.

9. Remember: “The boss may not 
always be right, but he or she is 
always the boss.”

10. Establish and maintain a network; 
you will need it sooner or later.

11. Become active in scientific and pro-
fessional organizations. You will 
benefit from the experience and the 
exposure. Working with other vol-
unteers will hone your management 
skills.

12. If downsizing occurs, these factors 
will help you survive it.

13. If the organization is eliminated, 
these factors will help you find 
another job.

Factors That Are Critical 
Regardless Of Career 
Path

Regardless of your path in a geological 
or in most other careers, these factors 
will govern your success.

Company or Government Agency 
Management

1. Frustrations with paperwork and 
bureaucratic procedures and result-
ing disdain for management stem 
from lack of non-geologic skills as 

much as from the problems them-
selves.

2. One does not have to go into manage-
ment to be a success, but it helps.

3. As a supervisor, each subordinate 
can contribute to your success.

4. Tremendous satisfaction derives 
from helping those subordinates 
develop. 

5. Supervisors fail from lack of people 
skills, not lack of geologic skills.

Research or Pure Geology
Success in research, staff, or pure 

geology depends on creativity, initiative, 
logic, writing, and speaking ability.

Academia

1. The true success of faculty depends 
on the ability to relate to, commu-
nicate with, and inspire students, 
more so than their basic geologic 
skills.

2. Faculty must work within a bureau-
cratic maze for space, equipment, 
and financial support.

3. Faculty must work with alumni, 
industry, grant dispensers, and uni-
versity hierarchy for program sup-
port.

Consulting

1. Consultants must sell themselves, 
their ideas, their prospects, and 
their reports.

2. Clients must be acquired, nurtured, 
educated, and satisfied.

3. Success factors are probably far 
more important for consultants than 
for any other specialty.

4. Without clients, consultants 
starve.

Government

1. Even without the profit motive, 
agencies must evaluate costs and 
benefits of people and projects.

2. Now state and federal agencies must 
address their missions and achieve 
their goals, or they die.

Help With The Non-
Academic Skills
1. Success factor skills are acquired, 

not inherited. They can be attained 
or improved.

2. Acquisition may not be easy, but it is 
challenging and stimulating to try.

3. Become involved in Toastmasters, 
Dale Carnegie, and professional 
societies.

4. Many books, tapes, and night cours-
es address personal and professional 
development.

My experience convinces me that 
these factors represent a blueprint for 
achieving your definition of success. 
However, just as considerable effort 
must be applied to progress from a 
blueprint to a finished structure, one 
must exert considerable effort to achieve 
success. You can and should apply that 
worthwhile effort.

www.geodm.com or
www.aipg.org

SUCCESS FACTORS FOR GEOLOGISTS OR WHAT YOU DON’T LEARN IN COLLEGE
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The American Geological Institute 
(AGI) has been tracking the state of the 
workforce in the geosciences for 55 years, 
and from our perspective, the outlook for 
student employment after graduation 
couldn’t be better. AGI, a federation 
of 44 member societies that reflects a 
cross-section of the profession, tracks 
workforce data such as student enroll-
ments and demographics, employment 
opportunities, salaries, and employment 
attitudes as a service to our member 
societies. The American Institute of 
Professional Geologists (AIPG) is one of 
our members, representing the views of 
the professional community. 

When polled, virtually every one of our 
member societies has identified work-
force issues as a major concern for their 
respective membership. The challenge 
is twofold—maintaining an adequate 
supply of professional geoscientists in 
the field and ensuring an adequate sup-
ply of high-quality and appropriately 
trained geoscience students to maintain 
the workforce of the future. 

A Time of Opportunity
At the advanced degree level, our 

analyses and data collection has shown 
that for the last five years, essentially 
all individuals seeking employment with 
masters or doctoral degrees have success-
fully found jobs. At AGI, we expect this 
trend to continue. The reasons for this 
boom lie in the fact that the geosciences 
are facing ‘the Great Crew Change’ - 
a substantial shortage of high-quality 
talent to meet future needs. Adding to 
this problem, the number of degrees 
awarded in the geosciences is signifi-
cantly lower than the boom of the 1980s. 
The issue of this “Great Crew Change” 
and the way the White House’s American 
Competitiveness Initiative, is address-
ing America’s science future is extremely 
complicated for the geosciences. Today, 

more than half of the petroleum and min-
ing workers needed in 10 years are not 
currently in the workforce. This short-
age of personnel is even more acute in 
government at all levels and in academic 
institutions. 

Warning Signs
The current high demand for geo-

scientists in the workforce may seem 
like a graduating students’ dream at 
first glance—it is a seller’s market for 
talented geoscientists. However, there 
are numerous risks, uncertainties, and 
challenges that face the geoscience 
workforce of the future. The first and 
perhaps most sobering is the slowdown 
to a trickle of earth scientists in the 
labor pipeline. There are 340,000 stu-
dents annually enrolled in introductory 
geoscience courses, but less than one per-
cent will ever earn a geoscience degree. 
For the 6,000 new bachelor-level majors 
in the geosciences each year less than 
13 percent will work in the geosciences 
professionally. This statistic highlights 
another challenge: where will employ-
ers find the scientists they need to hire? 
We need to more effectively encour-
age students with Bachelor degrees in 
geosciences or from other scientific and 
technologic fields to pursue advanced 
degrees in the geosciences. Clearly, this 
is where the career opportunities cur-
rently exist within the profession and 
where they will exist for the foreseeable 
future. To further emphasize this point 
relative to the mineral industry, a recent 
report of the National Research Council 
entitled Minerals, Critical Minerals and 
the U.S. Economy states that the “cur-
rent pipeline of training in the United 
States does not have enough students 
to fill the present or anticipated future 
needs of the country”. This report echoes 
the concerns of virtually every segment 
of the profession; some have referred to 

the labor pipeline issue as a potential 
‘crises of continuity’ in terms of U.S. hav-
ing adequate expertise in the geosciences 
in the future. 

The current ability within the 
geoscience community to capture the 
imagination and intellectual energy of 
the most talented students is, at best, 
weak. This problem is further mani-
fested by the net loss of more than 50 of 
the approximately 800 Bachelor-grant-
ing geoscience programs in US academic 
institutions between 1999 and 2004. AGI 
hosted a workforce conference several 
years ago that included representatives 
of industry, government, and academia. 
One outcome of the conference was that 
potential employers of recent gradu-
ates expressed the need for new hires 
to have strong traditional geoscience 
backgrounds in terms of academic prepa-
ration. The students of today would be 
well served to have strong undergradu-
ate backgrounds emphasizing geologic 
fundamentals so that they can be flexible 
in terms of decisions relative to advanced 
studies and degrees, and perhaps to 
facilitate retraining later in their profes-
sional careers as opportunities evolve. 

Other challenges facing the U.S. 
geoscience profession include the his-
torical perspective of high economic 
volatility, especially in the resource 
fields, the role of immigration in meeting 
U.S. workforce demands, the potential 
for ‘offshoring’ of geoscience expertise in 
the future, and possibly broader use of 
an ‘on demand’ or contract employment 
model for the geosciences. Continuing 
training throughout one’s career will be 
an increasing and critical component 
for the geoscience profession. Although 
there has been much effort over the years 
especially by industry and government 
to keep their workforce at the cutting 
edge, it has been challenging for many 
segments of the profession to do so. In 

The Outlook for Geoscience 
Students—A sellers market 

with an uncertain future

P. Patrick Leahy, Ph.D., CPG-10507, Executive Director, American Geological Institute
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the future as today’s students’ careers 
evolve, the demand for training to allow 
them to pursue more varied choices 
within the geosciences will become more 
important. How this training will be 
accomplished is uncertain but it is clear 
that professional and scientific societies 
will have a strong role in implementing 
strategies to meet these demands.

A Way Forward
AGI is ideally poised to lead all 

sectors of the geoscience profession to 
make a difference in facing these work-
force challenges, and to increase the 
flow and the quality of geoscientists in 
the US Workforce. AGI is proposing a 
major multi-year initiative to increase 
the competitiveness of US geosciences 

in the science, technology, engineering 
and mathematics (STEM) workforce. 
This initiative is comprised of two major 
efforts that will enable all geoscience 
sectors (academia, industry, and gov-
ernment) to track the health of the 
profession and to inform and engage 
prospective geoscientists. AGI will: (1) 
build a portfolio of relevant geoscience 
supply and demand workforce data, and 
(2) identify and promote best practices 
to support academia in attracting and 
retaining the highest quality students 
in the geoscience pipeline. The workforce 
issue is a major long-term concern for 
the geoscience profession and the solu-
tion will require the concerted efforts of 
almost all elements of the geosciences, 
including societies like AGI and AIPG, 
government, industry, and academia. 

In Closing
It is a great time to be studying the 

geosciences or to be graduating with a 
degree in geoscience. The job market is 
very positive but the challenge for stu-
dents will be to make informed choices, 
prepare for the long term as well as 
the short term, seek advice from many 
quarters, and have a strong academic 
portfolio that will serve them well in 
the future. 

home how sincerely people are willing 
to help you out through your career, 
and that it was as simple as politely 
asking. Regardless of being too good 
and too cool to be true, from such giants 
in our profession it’s even harder not 
to believe than it is hard to.  

The evening ended with both men 
offering to help me out in any way they 
can through my travels as a young 
geoscientist. Yet they asked only one 
thing in return, and that was for me 
to return the favor when it was asked 
of me. They didn’t mean favors asked 
of by them, but asked of by others. It’s 
rather incredible, we live and work in 
a field with what is essentially a pay-
it-forward philosophy. Bob recalled the 
time as a student that he mistakenly 
wandered into a party of tuxedo clad 
state geologists, but was welcomed in 
with open arms. Both recalled numer-
ous other instances in which they were 
offered drinks and well wishes from the 
respectable professionals they encoun-
tered as young men. 

Somewhere in there it became clear 
to me how I had managed enough luck 
to be sitting there enjoying the com-
pany of such cool gentlemen; beyond 
their own true generosity, that’s the 
way it goes in our profession, that’s 
this culture of camaraderie. It wasn’t 
even a second thought for my new 
friends to invite me in. From that 
moment, I began looking forward to 
years from now sharing some generos-
ity and good times with the budding 
geologists I meet. Maybe I’ll recall for 
them the night Larry, Bob and I met 
in Traverse City, discussing Franzia 
and fraternity.  

The Science of 
Camaraderie

(Student Voice, 
Continued from Page 37)

THE OUTLOOK FOR GEOSCIENCE STUDENTS

AFLAC
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Even the best health insurance plan can leave you vulnerable to:
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child care, home care, and special equipment, as well as everyday
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Hospital Confinement Indemnity, Hospital Intensive Care,

Specified Health Event, Life, Long-Term Care, Dental 

Most important, all of our policies pay cash benefits directly to you 
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Carol Streicher, AFLAC Sales Associate
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The American Institute of Professional 
Geologists (AIPG) has a history of effec-
tive and outstanding service to the pro-
fession of geology. From its beginning in 
1963, the Institute has emphasized the 
role that professional geologists play in 
this fascinating, changing, and highly 
complex world in which we live.

In an Institute such as this, there are 
so many highly motivated geologists con-
tributing to the profession, the Institute, 
the public, and the nations in which we 
live and work that the identification of 
a select few for particular awards is a 
monumental task. The continued suc-
cess of the Honors and Awards Program 
is dependent on an accessible nominat-
ing process and a diligent screening of 
those nominated. This is done by the 
Honors and Awards Committee.

Currently, there are six honors 
bestowed by the Institute: Ben H. Parker 
Memorial Medal, Martin Van Couvering 
Memorial Award, John T. Galey, Sr., 
Memorial Public Service Award, Award 
of Honorary Membership, Outstanding 
Achievement Award, and Presidential 
Certificate of Merit.

Dr. Robert H. Fakundiny has recently 
retired from 25 years as State Geologist 
of New York and Chief of the New 
York State Geological Survey. In the 
late 1970s and early 1980s he was an 
adjunct professor at the State University 
of New York in Albany. In the late 
1960s he consulted to Dow Chemical 
Corporation at their fluorite mine in 
northern Coahuila, Mexico. He consult-
ed to Los Alamos National Laboratories 
on geothermal energy in Honduras in 
the mid 1980s. He received his B.A. 
degree in Geology at the University of 
California at Riverside in 1962. He then 
joined  the US Peace Corps in Ghana, 
West Africa where he performed geo-
logic mapping in the gold and diamond 
fields. That work evolved into an M.A. 
degree in geology at The University of 
Texas at Austin in 1967. He received his 
Ph.D. also at The University of Texas 
in 1970 studying the structural geology 
and stratigraphy of central Honduras. 
He is a Fellow of the Geological Society 
of America, and current Chair of the 
Engineering Geology Division. He is a 
Fellow of the Geological Association of 
Canada, Geological Society (London) and 
Certified European Geologist, New York 
Academy of Sciences, and the American 

Association for the Advancement of 
Science. He is a member of 20 other local, 
national, and international geologic soci-
eties. He is Past President of the American 
Institute of Professional Geologists, Past-
President of the Association of American 
State Geologists, Past-Chair of the North 
American Commission on Stratigraphic 
Nomenclature where he has been a 
Commissioner for 22 years, and Past-
Executive Director of the New York 
State Technical Advisory Committee 
on Seismic Hazards. He was appointed 
Secretary of the American Geological 
Institute from 2004 to 2006. He was the 
first Chair of the Geological Society of 
America-Northeastern Section Public 
Policy Committee. He has been Chair of 
the Ian Campbell Award Committee. He 
was on the Association of American State 
Geologists committee that framed the 
National Cooperative Geologic Mapping 
Act in 1992 and he was Chair of the 
AASG Committee to Review the USGS 
National Radon in Cellars Study. He 
has been a member of more than 80 
advisory boards and task forces for State 
and Federal agencies, and has repre-
sented the New York State Emergency 
Management Agency at the Western 
States Seismic Policy Commission. He 
is currently a member of the editorial 
boards of three scientific and profes-
sional journals.

Dr. Fakundiny has authored more 
than 40 peer-reviewed scientific papers 
on the geology and seismic hazards of sit-
ing nuclear power plants and the Nuclear 
Service Center at West Valley, New York, 
structure and tectonics of New York State, 
geology of the Adirondack Mountains, 
landslides, mineral resources, and land-
use planning. He was principal editor of 
a special volume of Tectonophysics titled 
Neotectonics and Seismicity of the Eastern 
Great Lakes Basin in which he has a co-
authored paper on the interpretation of 
seismic-reflection profile lines across the 
Clarendon-Linden fault zone in western 
New York, and he co-edited a textbook for 
the American Geophysical Union titled 
Earth Science in the City. In this book he 
has a paper on the seismic hazards of New 
York State and surrounding regions and 
a co-authored paper on the engineering 
geology of New York City.

AIPG’s 2007 Honors and 
Awards Program

AIPG 2007 HONORS 
AND AWARDS 
COMMITTEE

Members of the AIPG Honors and 
Awards Committee

Lawrence A. Cerrillo, Chr.
Richard M. Powers

David A. Sadoff

AIPG MISSION 
STATEMENT

The mission of the American 
Institute of Professional Geologists 
(AIPG) is to be the superior advocate 
for geology and geologists, to promote 
high standards of ethical conduct, and 
to support geologists in their continu-
ing professional development.

January 20, 2001

Robert H. Fakundiny 
CPG-04977

2007 Recipient of the Award of
AIPG Honorary Membership
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Tex received his Bachelors Degree 
in Geology in 1976 from Kent State 
University, Kent, Ohio. He started his 
career as a hydrogeologist with US 
Chemical & Plastics and then in 1978 as 
a coal geologist and exploration manager 
for Cravat Coal Company. Since 1982, 
Tex has worked for PCS Phosphate 
and is currently the Superintendant 
and Chief Geologist. He was appoint-
ed by Governor, James B. Hunt in 
1999 to serve on the North Carolina 
board of Licensing of Geologists and 
was re-appointed 2003 by Governor 
Michael F. Easley. Tex served as secre-
tary-treasurer (2000-2002), vice chair-
man (2003-2004), and chairman of the 
board (2005-2006) totaling six years on 
the Geology Board in North Carolina. 
His professional registrations include: 
North Carolina Licensed Geologist, 
North Carolina Certified Water Well 
Contractor, South Carolina Registered 
Professional Geologist, Florida 
Registered Professional Geologist, 
Kentucky Registered Professional 
Geologist, Texas Registered Professional 
Geologist, and a Certified Professional 
Geologist with the American Institute 
of Professional Geologists.

Tex has been involved with many 
Earth Science educational outreach pro-
grams since beginning his career as a 
professional geologist. Over the past 25 
years he has worked with many univer-
sities and schools. Recently he had the 
opportunity to assist Washington High 
School as a coach with their Science 

Olympiad team in the earth science 
events. The team has truly achieved 
an amazing record. In the last three 
years the school has gone on to the 
national Science Olympiad competition 
representing North Carolina. Tex is very 
proud of the students he coached this 
year as they won first place in the rock 
and mineral identification event at the 
state level. He is committed to coaching 
these students in winning this event at 
the national level in 2008.

Tex also proudly serves on the Aurora 
Fossil Museum Board of Directors in 
Aurora, North Carolina. The museum 
opens the door to the exciting world of 
earth science exploration through hands-
on paleontology and rare exhibits on 
prehistoric life.  A “Must See” attraction 
in eastern North Carolina, the Museum 
addresses one of the nation’s most urgent 
educational priorities – basic science 
education.  

Tex provides the museum with 
mounds of fossil rich tailings from the 
PCS Phosphate mine, world-famous for 
its rare fossil abundance, for collection by 
eager visitors to the museum. The oppor-
tunity to learn by doing is enhanced by 
the Museum’s impressive collections 
of fossil shark teeth and marine fossil 
exhibits from the mine along with an 
extensive collection of classic fossils 
from worldwide sources. The Museum 
is especially proud to be one of the most 
accessible in North Carolina. Admission 
has always been free, and our percentage 
of repeat visitors is exceptionally high.

Robert G. Corbett 
CPG-04502

2007 Recipient of the AIPG
Martin Van Couvering Memorial 

Award

Bob’s career has involved: training 
students as a university professor of geol-
ogy, applying geology as a consultant, 
geological research, and administrative 
responsibilities. In the 70’s, Bob realized 
the need for quick professional recogni-
tion in order to provide expert testimony. 
He became CPG-4502 in 1979.

After declining a vague employment 
offer from the U.S.G.S., he became an 
assistant professor at West Virginia 
University, and soon after also became 
a principal investigator in the West 
Virginia Water Research Institute. He 
served in West Virginia from 1962 to 
1969. Bob accepted an offer in 1969 from 
the University of Akron as associate and 
then full professor, where he remained 
until 1989. He completed his career 
in academe as Department Chair and 
Professor at Illinois State University. 
Bob became a consultant in 1969 to cor-
porations (9), law firms (6), and govern-
ment agencies (7). In addition, he was 
a reviewer for applications and manu-
scripts for nine organizations. Among his 
administrative responsibilities, he was 
Department Head at the University of 
Akron and Department Chair at Illinois 
State University. He also served as 
Industrial Security Supervisor, Director 
of Research Services, and Coordinator 
of Research at the University of Akron. 
Bob organized and obtained funding for 
a John Wesley Powell Celebration. The 
events celebrated inauguration of the 
Geohydrology Program at Illinois State 
University, and also commemorated 
Powell, who was ISUs first Professor 
of Geology. 

During his career, Dr. Corbett under-
stood significant tasks for professional 
societies. Some examples are: editing 
articles of research and field guides for 
field trips of the 1988 North Central 
Sectional Meetings of the Geological 
Society of America, publishing them in 
a dedicated issue of the Ohio Academy 
of Sciences, and then serving as Co-chair 
for the 35th Annual Sectional Meetings 
of the North Central Section of GSA in 
April, 2001. He just completed a term 
on the GSA’s Committee on Professional 
Development. You probably know some 
of Bob’s efforts for the American Institute 
of Professional Geologists, starting with 
his chairing of the Academic Education 
committee. In 2001, Bob was AIPG 
Vice President, and from 2003 through 
2005 President-elect, President, and 
Immediate Past President. Bob has been 
present of two chapters of Sigma Xi, and 

Ivan K. “Tex” Gilmore 
CPG-06039

2007 Recipient of the AIPG John 
T. Galey, Sr.

Memorial Public Service Award

AIPG 2007 ANNUAL MEETING HONORS AND AWARDS
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the East-Central Section of the National 
Association of Geology Teachers.

Bob continues as Chair of the 
Academic Education Committee and 
has just begun a term (until 2011) as a 
member of Illinois Board of Licensing for 
Professional Geologists.

Madhurendu B. Kumar 
CPG-03106 

2007 Recipient of the AIPG
Ben H. Parker Memorial Medal

Dr. MB Kumar has been devoted 
to the geological profession for more 
than four decades. Currently, MB is 
Director (Geologist Administrator/
Chief Geologist), Geological Oil and 
Gas Division, Office of Conservation 
at Louisiana Department of Natural 
Resources. While serving the State of 
Louisiana over twenty five years. MB has 
played a critical role in the regulation 
and conservation as well as development 
of oil and gas resources of the State 
which leads the nation in oil production. 
His functions encompass the geological 
aspects of the unitization process and 
the protection of the correlative rights of 
mineral right owners. The policies he has 
implemented are considered conducive 
to the exploration of deeper productive 
horizons leading to the discovery of new 
pools as well as new fields.

Before joining the Louisiana DNR-
Office of Conservation in 1982, MB had 
served academia for ten years, offering 
geology courses at several Universities 
and published over forty technical arti-
cles and research reports in the areas 
of petroleum geology, salt dome geology, 
geohydrology of salt mine leaks, and 
computer applications. While working for 
the petroleum industry over the course 
of ten years, he dedicated his geologi-

cal expertise to the exploration for and 
production of oil and gas in Indian and 
Louisiana.

MB obtained a master’s degree in 
applied geology from Indian School 
of Mines, Ranchi University, India in 
1962, and was awarded the Sir Henry 
Hayden Medal for his academic excel-
lence, by The Mining, Metallurgical and 
Mining Institute of India. Ten years 
later, he received a Ph.D. in geology from 
Louisiana State University. In 1982, 
MB was elected Fellow of the Geological 
Society of America. He is a CPG (AAPG), 
CPG (AIPG), and PG licensed/registered 
in Texas, Mississippi and Alabama. MB 
is a member of several other professional 
organizations, including the Society of 
Petroleum Engineers, and the Society 
of Sigma XI.

While serving on faculty at the 
Indian School of Mines, Louisiana State 
University, City University of New York, 
University of Louisiana, and Southern 
University, MB mentored a great number 
of budding geologists who are now suc-
cessful professionals. He has participated 
in numerous professional seminars, con-
ferences, and conventions, national and 
international, as a speaker, judge, and/or 
chairman. At Louisiana DNR, he has 
been organizing a series of seminars each 
year for the geologists and engineers with 
the cooperation of the petroleum industry 
leaders. MB had dedicated his time and 
efforts to the local and regional affairs of 
geologists related to the professional asso-
ciations such as AAPG, GSA, GCAGS, 
Houston Geological Society, Baton Rouge 
Geological Society, etc. For more than 
fifteen years, MB has served AIPG in vari-
ous leadership roles, and received three 
Presidential Certificates of Merit and the 
Martin Van Couvering Award.

Recipients of the 
AIPG Presidential

Certificate of 
Merit

Presented by
Kelvin J. Buchanan 

2007 President

2008 TPG 
Student Issue

Part II

Continued in the 
March/April Issue

Lawrence M. Austin, CPG-05181
Grand Rapids, Michigan

Nancy Price, SA-0382
Orono, Maine

For continued selfless support of 
AIPG, for extraordinary efforts in 
resolving membership qualifications 
issues, and for never failing to respond 
enthusiastically to AIPG requests for 
assistance.

For regularly contributing timely 
and thoughtful columns, aimed at 
geoscience students, for publication 
in The Professional Geologist. And for 
demonstrating the critical importance 
of student participation in professional 
societies.

AIPG 2007 ANNUAL MEETING HONORS AND AWARDS



www.aipg.org JANUARY/FEBRUARY 2008 • TPG 49

Assuring the reliability of your 
sampling results
Abbott, David M., Jr., Consulting Geologist 
LLC, Denver, Colorado

Sample analyses constitute one of the 
fundamental data types forming the basis of 
our professional work. But do the analytical 
results actually reflect what we think they do? 
Have the sampling, sample preparation, and 
analytical procedures been tested by a quality 
assurance/ quality control program that dem-
onstrates the reliability and repeatability of the 
sampling results? Failure to include appropriate 
quality assurance/quality control procedures 
renders the sampling results at least suspect 
and potentially as totally unreliable. The sub-
mission of blind, duplicate samples is required 
at a minimum. For samples of elements or 
compounds that are very small portions of the 
total, say in 0.1% quantities, or less, such as 
precious metals and some contaminants, the 
use of standard and blank samples should also 
be part of the quality assurance/quality control 
program. For samples testing major constitu-
ents of the sample, for example, the CaCO3 
content of a limestone, the use of standard and 
blank samples may not be needed.

The analytical results of quality assurance/
quality control are easily analyzed. The dupli-
cate samples should yield the same result and 
standard samples the standard result within 
acceptable analytical limits. Just because a 
laboratory routinely runs its own quality assur-
ance/quality control program (if it doesn’t, don’t 
use the lab) does not demonstrate that your 
sample results are reliable. The use of inde-
pendent analytical laboratories cannot, in and of 
itself, ensure that a reliable sampling, prepara-
tion, and analytical program has occurred. You 
must test the process.

Reductive Dechlorination of Carbon 
Tetrachloride in Groundwater 
within Unconsolidated Quaternary 
Sediments
Susanne Biteman (sbiteman@pirnie.
com), Gregory Foote (Malcolm Pirnie, Inc., 
Lansing, Michigan, USA), Scott MacFabe 
(Malcolm Pirnie, Inc., Schaumburg, Illinois, 
USA)

A pilot-scale treatment zone (TZ) injected 
across the width of a carbon tetrachloride (CT) 
plume effectively decreased the concentration 
of CT in groundwater with no accumulation of 
degradation products. The CT plume extends 
from a grain elevator approximately 2,500 feet 
downgradient where it discharges into a small 
creek; the highest concentrations of CT (2,500 

μg/L) are located near the source area The 
geologic history in the study area resulted in a 
mix of interbedded sand, gravel, clay, and silt 
overlying Permian age shale. 

Bench-scale testing was conducted to iden-
tify the preferred remedial technology – injec-
tion of Adventus EHC™ into saturated sand 
units across the plume width near the source 
area. EHC combines controlled-release, fibrous 
organic carbon, and micro-scale zero-valent 
iron and acts through in situ chemical reduc-
tion to create strongly reducing conditions that 
stimulate rapid dechlorination of CT and other 
chlorinated solvents. 

Groundwater sampling results 13 to 22 
months after installation of the TZ have shown 
a 97% decline in CT concentration 70 feet 
downgradient of the TZ. Groundwater sam-
pling results 22 months after installation of 
the TZ have shown a 88% decline in CT con-
centration 600 feet downgradient of the TZ. 
Implementation of this remedial technology as 
a pilot test has allowed us to achieve cleanup 
goals. Following implementation of the EHC 
TZ and upon acquiring groundwater data that 
document the success of this remedial technol-
ogy, our client received an approved voluntary 
cleanup plan from the state regulatory agency as 
part of a long-term remediation solution. 

Hydrogeology and Geochemistry of 
a Potential Spring Water Source for 
Consumer Bottled Water Products, 
Newaygo County, Michigan
Allan R. Blaske, CPG-10529, David 
Dryburgh, and Gary Braun, STS 
Consultants, Ltd., 401 S. Washington 
Square, Suite 103, Lansing, MI 48933

Gregory Fox, Nestle Waters North America 
Inc., 19275 8 Mile Road, Stanwood, MI 
49346

A groundwater spring aquifer was inves-
tigated for potential development for the Ice 
Mountain brand of bottled spring water. The FDA 
definition of “spring water” requires that spring 
water pumped from a well (1) be from the same 
underground stratum as the spring, as shown by 
a measurable hydraulic connection between the 
borehole and the natural spring, and (2) have 
all the physical properties, and be of the same 
composition and quality, as the water that flows 
naturally through the spring.

Regional geology of the project site consists 
of glacial outwash flanked by glacial moraine 
deposits. Subsurface soil consists of medium 
to coarse sand with gravel, and thin layers of 
fine-grained sand, silt, and clay. Regionally, 
groundwater is present in an unconfined aqui-

fer, but separated locally into upper and lower 
hydrostatic units by a layer of fine-grained sedi-
ments. Springs occur where surface topography 
intersects the water table.

Aquifer tests at the test well indicated a 
hydraulic connection between the well and 
springs, however, water samples indicated a 
difference in chemistry between the upper and 
lower portions of the aquifer. Field parameters 
indicated a reducing environment within the 
lower portion (negative ORP and low DO), along 
with high levels of iron and manganese. The 
upper portion (including the spring) exhibited 
an oxidizing environment with positive ORP 
and high DO. Conductivity, TDS, and hard-
ness are higher in the lower portion than in the 
upper portion.

The test well satisfied one aspect of the FDA 
standard -- a measurable hydraulic connection 
between the well and the spring -- but not the 
other. Water samples from the well had a differ-
ent mineral composition than the water flowing 
through the spring, and had a different mineral 
composition than spring water currently bottled 
as Ice Mountain.

A 50-Year Recount and Forecast of 
Groundwater Use and Availability in 
the Upper Huron River Basin
Bolt, Walter J., Vice President, The Mannik 
& Smith Group, Inc., 2365 Haggerty Road 
South, Canton, MI;

Eric E. Wallis, CPG Manager Groundwater 
Programs, Waste Management, Inc. 48797 
Alpha Drive, Suite 100, Wixom, MI;

Michael J. Friedhoff , CPG, Hydrogeologist, 
The Mannik & Smith Group, Inc., 2365 
Haggerty Road South, Canton, MI

Thomas E. Peters, CPG, CHMM, Senior 
Project Manager, The Mannik & Smith 
Group, Inc., 2365 Haggerty Road South, 
Canton, MI

Previous work by the eminent Dr. George R. 
Kunkle (1960) suggested that in the year 2010 
groundwater extraction would begin to produce 
progressive declines in the water table of the 
Upper Huron River Basin when well withdrawal 
reaches 10.5 billion gallons per year (BGY). 
This data suggests the declines in the water 
table will occur first where demand is high and 
underflow is low. For example, Kunkle hypoth-
esized that some areas, such as northeastern 
Pittsfield Township, in which availability of 
groundwater is low and demand is high were 
entering a period of progressive groundwater 
level declines in 1960.
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The current authors have compiled water 
well use and other hydrologic information for the 
Upper Huron River Basin to assess the current 
conditions relative to Kunkle’s prediction and to 
estimate impacts to ground water sustainability 
for the next 50 years. Data is evaluated using 
the hydrologic equilibrium equation in conjunc-
tion with assumptions made by Kunkle. Present 
data suggests the well extraction rates are 
approaching 10.5 BGY and underscores need 
for more direct empirical study. 

Managing Conflict-Increasing Profits
Lawrence A. Cerrillo, CPG 2763

As professionals in our respective disciplines 
we interface on a daily basis with others in our 
profession that may be of a different discipline, in 
addition to clients, subcontractors, governmen-
tal agency personnel, special interest groups, 
and numerous others. Because of inherent 
differences, limited resources, organizational 
structure, misinformation, etc., the potential 
for destructive conflict is thus quite high and 
perhaps even inevitable. What is not inevitable 
is that all conflict be negative. Constructive 
conflict can provide positive, productive and 
progressive environments.

More than 50% of personnel turnover in a 
company can be attributed directly or indirectly 
to destructive conflict. The direct and indirect 
costs of replacing these individuals ranges 
from 75-150 percent of a persons annual sal-
ary. Depending on the size of your company, it 
can be the difference between a profit or loss 
year. Project overruns, loss of clients, passive 
aggressive behavior, reduction in quality of 
service and more resulting from conflict that 
goes unnoticed or worse, unaddressed all add 
to these costs.

This workshop will help you to recognize 
the sources of conflict, what the continuum 
of conflict is, conflict styles, anger, causes of 
dysfunctional teams and how to move from 
destructive conflict to constructive conflict and 
thereby increase profits.

Using Non-Intrusive Geophysical 
Techniques to Identify Potential 
Hazards at the Decommissioned 
Camp Lucas Military Facility in Sault 
Ste. Marie, MI
Churchill, Kim M.* Paul R. Kelso. Lake 
Superior State University, Sault Ste. Marie, 
Michigan

Camp Lucas is a decommissioned military 
facility located in the northeastern part of 
Michigan’s Upper Peninsula in the town of Sault 
Ste. Marie. There are concerns that defense 
department materials remain buried at the site. 
The primary objective of this geophysical inves-
tigation was to identify potential underground 
hazards at the site.

This investigation utilized magnetic, elec-
tromagnetic, electrical resistivity and ground 
penetrating radar techniques in order to detect 
the presence of subsurface materials. The geo-
physical survey suggests that multiple bodies 
with varying characteristics are buried at the site. 
Models created for the magnetic anomalies were 

consistent with the susceptibility of ferrous mate-
rials and had dimensions of two meters or less. 
These sizes indicate that the most likely cause for 
the large anomalies is due to targets such as pits 
or trenches with various ferrous materials. 

The geophysical methods used provided cov-
erage of the survey area in a short period of time 
and were non-intrusive. The results obtained 
from the different techniques were complimen-
tary and indicate caution should be exercised 
when developing the area. Further investigation 
is necessary to determine if the buried materials 
are hazardous to the environment.

Coal R & D to Support National 
Energy Policy: A New National 
Research Council Report
James C. Cobb, University of Kentucky, 
Kentucky Geological Survey, Lexington, 
KY 40506-0107, cobb@uky.edu

A recently-completed study by the National 
Research Council titled, “Coal Research and 
Development to Support National Energy 
Policy,” was initiated by Congress to investigate 
research and development in areas of the coal 
fuel cycle. The study’s final report recommends 
$144 million in new federal spending for coal 
R & D for the “upstream” side of the coal fuel 
cycle including: coal reserves, miner health 
and safety, environmental protection and CO2 
management, and mine productivity. Currently, 
90 percent of federal spending goes for “down-
stream” activities, utilization and transmission, 
while only 10 percent goes for “upstream” activi-
ties in the coal cycle. 

About one quarter of all energy used in the 
U.S. and over half of the country’s electricity is 
produced from coal. Forecasts for the next 25 
years predict increasing demand for electricity 
in the U.S. and therefore increasing use of 
coal by as much as 60 to 70 percent. There is 
a potential for larger increases if coal-to-liquids 
and coal-to-gas technologies are developed. 
Many factors are considered in the forecasts 
for coal, and particularly significant are con-
cerns over CO2 emissions and global climate 
change. Potential controls on greenhouse gas, 
especially CO2 emissions, and the technical and 
economic feasibility of CO2 control measures 
are significant issues affecting the outlook for 
the future of coal in the U.S. 

Push-Ahead© Vertical Aquifer 
Sampling Methodology with Sonic 
Drilling
Cok, Thomas P., CPG, Hydrogeologic 
Group Manager, The Mannik & Smith 
Group, Inc. 2365 Haggerty Road South, 
Canton, MI;

Mark F. Schult, Ph.D., CPG, Project 
Hydrogeologist, The Mannik & Smith 
Group, Inc. 2365 Haggerty Road South, 
Canton, MI; 

Dennis Robins, Branch Manager, Boart 
Longyear, Inc. 6215 Lehman Drive, Flint, 
MI; and

Walter J. Bolt, CPG, Vice President, The 
Mannik & Smith group, Inc. 2365 Haggerty 
Road South, Canton, MI

Groundwater investigations of dense non-
aqueous phase liquid (DNAPL) or brine plumes 
that extend hundreds of feet deep into unconsol-
idated sediments present drilling and sampling 
challenges that can increase project time and 
cost. Sonic drilling methodology is a preferred 
sampling method in these environments for its 
superior drilling speed, good recovery of undis-
turbed, large-diameter core samples, significant 
reduction of derived waste, uniform boreholes 
with a minimum of drift and the ability to seal 
off saturated zones from one another without 
setting permanent multiple outer-well casings. 
However, the required inducement of water dur-
ing drill stem advancement can greatly increase 
time and expense where the collection of verti-
cal aquifer profile (VAP) sampling is desired. 
PROSONIC Corporation (recently acquired by 
Boart Longyear, Inc.) has developed a new 
Push-Ahead© sampling device that can collect 
representative ground water VAP samples while 
minimizing purge volumes and sampling time. 

The sonic drilling Push-Ahead© sampler 
was developed to overcome sampling dif-
ficulties at a State of Michigan Department of 
Environmental Quality (MDEQ) Site investiga-
tion of a 7-mile long TCE plume located in the 
vicinity of Mancelona, Michigan. From 2004 
through 2006, the State retained PROSONIC 
to advance twenty-six (26) VAP borings and 
install thirty-two (32) monitoring wells. Glacial 
alluvial sediments were explored to depths 
approaching 600 feet below ground level. Use 
of the Push-Ahead© VAP sampling device lead 
to significantly reduced purge water volumes 
and sampling time. Comparison of data and 
quality objectives are assessed using the New 
Push-Ahead© VAP sampling method from those 
employed using traditional sonic drilling and 
sampling techniques. 

Global Warming and Anthropogenic 
CO2: Supporter, Doubter, or Denier? 
Robert G. Corbett, CPG-04502, Normal, 
Illinois, Gary T. Dannemiller, CPG-05118 
Lansing, Michigan 

Earth has warmed and sea level has risen 
since the last interglacial began. Science behind 
climate change and the role of greenhouse gases 
are poorly understood. The link between global 
warming and CO2 is a prediction approach, not 
a cause and effect explanation. 

What constitutes an argument? Mere cor-
relation is not enough to establish causation, 
unless there are no other variables that can 
reasonably explain the situation.

The argument: humankind is burning increas-
ing amounts of carbon-based fuels, releasing 
carbon dioxide. CO2 content increases in the 
atmosphere, and that prevents some heat 
from re-radiating to space. Conclusion: burning 
more fossil fuels causes the Earth to become 
warmer. 

This argument involves classic false cause 
and effect. Why? Other causes for global 
warming are possible. This does not prove or 
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disprove one theory, but it does invalidate the 
fast conclusion. 

An explanation independent of CO2 is pre-
sented by Singer and Avery (2007). They cite 
failures of the Greenhouse theory, and many 
world- and culture-wide evidences that relate 
to climate. The Dansgaard-Oeschger cycle, 
an irregular 1470 year moderate warming and 
cooling cycle is based on O18/O16 in ice cores, 
although no single solar cycle matches.

If anthropogenic CO2 is not the cause, 
humankind shall err on many fronts. 

Why doubt? We need clear proof that the 
increase in CO2 from burning fossil fuel is 
enough of a factor for humankind to curtail 
burning of fossil fuels. 

The Relationship between the 
Geologist and Counsel in the Civil 
Litigation Process
Dawe, Eric, Fraser Trebilcock Davis & 
Dunlap, P.C., 124 W. Allegan, Suite 1000, 
Lansing, MI 48933, Ph: 517.377.0865, www.
fraserlawfirm.com 

A geologist or hydrogeologist is often called 
upon to participate in the resolution of conflicts 
which are the subject of a lawsuit. Regardless 
of whether the matter involves a case in litiga-
tion between two or more private parties or 
includes claims made by the USEPA and/or a 
state agency such as the Michigan Department 
of Environmental Quality, a consultant will be 
called upon to analyze the situation at issue 
and explain that analysis in one or more reports 
and perhaps intestimony during a deposition 
or a trial. 

This presentation will discuss the relation-
ship between legal counsel and the consultant 
and how these parties can best work together 
to maximize their common client’s opportunity 
for success. The legal process applicable to 
private party and governmental related litiga-
tion, the relationship among the client, the 
consultant and counsel, and issues associated 
with the requisite communications among these 
parties as well as with both the Court and with 
the enforcement agency, are relevant consid-
erations applicable to the management and 
resolution of legal conflicts. 

Late Precambrian Paleontology and 
Stratigraphy of the Carolina Slate 
Belt, South-Central North Carolina
Gail G. Gibson, Ph.D., CPG, PR, 
REP Adjunct Professor of Geology 
& Environmental Science, Florida 
Community College at Jacksonville, 
ggibson@fccj.edu

The Carolina Slate Belt (CSB) or Carolina 
Terrane of south-central North Carolina is 
a younging southward sequence of late 
Precambrian to Middle Cambrian sedimentary 
units derived from mafic volcanic source 
areas. The CSB volcanosedimentary 
sequence in this area lies conformably on 

felsic rhyolite and tuff units of the Uwarrie 
Formation.

In south-central North Carolina, the CSB 
volcanosedimentary sequence is about 3,000 
meters thick and has been subjected to low 
grade regional metamorphism as well as 
local contact metamorphism associated with 
Mesozoic intrusions. This sequence begins 
with the Tillery Formation above the Uwharrie 
Formation. The Tillery can be subdivided into 
lower, middle and upper portion, but overall is 
characterized by thin couplets, interpreted as 
seasonal deposits, or as distal turbidite units. 
Above the Tillery is the McManus Formation, 
which likewise can be internally subdivided, 
but overall is a massively bedded siltstone-
claystone unit that contains late Precambrian 
body fossils and trace fossils.

In 1968, two body fossils on a stream boulder 
from Stanly County, North Carolina, were identi-
fied as the trilobite (Paradoxides carolinensis 
[new species]), which appeared to agree with 
radiometric dates, as Middle Cambrian. In 1982, 
two similar body fossils were found, also not in 
place, and identified as the Late Precambrian 
Ediacaran genus Pteridinium. Revisiting the 
earlier described fossils revealed the earlier 
trilobite identification to be erroneous, effectively 
re-setting timing on the deformational history 
by about 100,000,000 years. In addition, trace 
fossils were also discovered, several being on 
the same bedding surfaces as the Pteridinium. 
Abundant sedimentary structures have been 
noted, providing additional information on 
which to interpret depositional environments. 
The Pteridinium in North Carolina, provides 
information relative to late Precambrian plate 
geometry.

Capping the shallowing upward nature of 
this volcanosedimentary unit is the Yadkin 
Graywacke, a nearshore submarine to subaerial 
sand units.

Hydrogeologically, the CSB has little primary 
porosity. Secondary porosity is controlled by 
very closely-spaced, mainly closed, vertical 
to near-vertical cleavages, making completing 
potable water wells with reasonable flow rates 
a challenge. The CSB is one of several accre-
tionary wedges attached to the east side of the 
North American cratonic core. Prior to 1850, 
North Carolina was the top gold producing state 
in the country, much of that gold being recovered 
from the CSB. Gold is still panned from streams 
crossing the CSB.

Student Interest In Geology As A 
Profession
Begins In The K – 12 Classroom
How Can We Help?
Gail G. Gibson, Ph.D., CPG, PR, REP 
ggibson@fccj.edu, Steven. A. Teeter, 
Science Teacher, West Stanly High School, 
Steven_A._Teeter@scs.k12.nc.us

College faculty complain about the prep-
aration of entering freshmen. Professionals 
attending annual meetings comment about the 
paucity of truly qualified individuals applying 
for positions. K-12 teachers are often weak 
in content knowledge, in part because of their 
background and in part because of the lack of 

discipline-specific professional development 
opportunities. How can I help?

There are several ways to assist teachers 
in K-12 classrooms. Serving as Science Fair 
judges at school competitions is rewarding. 
This is a once a year, half day commitment for 
a school. Some schools have monthly “Lunch 
Buddies” programs where professionals join 
a specific class for lunch, and talk with the 
students.

If you have a child in elementary school, 
get to know the teacher. Learn what the State 
Standards in science require. Offer to do class-
room presentations. Donating mineral and rock 
samples to a class or classes is a plus. Make 
sure the teacher is comfortable with using these 
samples in the future. Stay in contact with the 
teacher.

For the professional organization such as 
AIPG, invite local K-12 teachers to meetings. 
Encourage them to participate in field trips 
and make them welcome. Include teachers in 
your communications lists. State AIPG sec-
tions can have membership in State Science 
teacher groups, have displays and mineral / 
rock giveaways at the annual science meet-
ings, and present hands-on workshops (mineral 
identification, etc.). For those AIPG members so 
inclined, submit papers to and hold member-
ship in the National Earth Science Teachers 
Association or the National Association of 
Geoscience Teachers.

Hydrogeological Evaluation for 
Millennium Park, Kent County, 
Michigan
Gillett, Bruce E., Fishbeck, Thompson, 
Carr & Huber

A hydrogeological evaluation was performed 
for Millennium Park located on the southwest 
side of Grand Rapids, Michigan. The 
study was completed to assist the Kent 
County Parks Department with design and 
development of the park which, at 1500 
acres, will be one of the largest urban parks 
in the nation. The vision for the park includes 
not only greenspace preservation, but also 
reclamation and restoration of natural habitats 
from many years of industrial uses including 
gypsum mining, oil and gas production, and 
sand and gravel mining.

Millennium Park is situated along the Grand 
River and includes three streams as well as 
numerous lakes, ponds, and wetlands. Some 
of the existing and proposed park features, 
such as the beach, playgrounds, boat launch, 
and canoe trail, are dependent upon the geol-
ogy and hydrology of the park. Water levels in 
the lakes and streams at the site are known to 
vary considerably due to both rainfall events 
and Grand River flooding. Due to the chang-
ing nature of water levels and complex inter-
relationships of the site geology, lakes, ponds, 
streams, wetlands, and water quality, a detailed 
hydrogeological and surface water evaluation 
was necessary.

The results of the evaluation help answer 
critical park development questions and allow 
the Parks Department to effectively integrate 
the natural features of the property into the 
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park design. Among other things, the evalua-
tion indicated the eastern lakes were impacted 
to some extent by the gypsum mines, portions 
of the park will flood due to both local rainfall 
events and Grand River flooding, and some of 
the lakes should not be directly connected to 
form a canoe trail.

Geologic Carbon Dioxide 
Sequestration — Overview 
Gorman, Robert F., Vice President, 
NTH Consultants, Ltd, 38955 Hills Tech 
Drive,Farmington Hills, Michigan

Understanding the processes involved in 
sequestering carbon dioxide in deep rock forma-
tions has advanced quickly in just the past few 
years. This has been fueled by the need to find 
options to remove carbon dioxide from station-
ary source emissions to the atmosphere. The 
US Department of Energy has funded a signifi-
cant study of the issue and has launched a series 
of seven “Carbon Sequestration Partnerships” 
across the country. 

Geologic sequestration of carbon dioxide 
involves permanent storage of this gas in under-
ground formations after it has been captured 
from power plants or other large industrial opera-
tions. Geologic sequestration targets include 
depleted oil and gas fields, deep, ‘saline’ forma-
tions and unmineable coal seams. Experience 
from existing enhanced oil recovery projects 
and underground natural gas storage projects 
provide valuable information to assess gas stor-
age behavior and carbon dioxide sequestration 
feasibility. 

Examples and selected information from 
case studies from the Michigan and Illinois 
Basins are used to present an overview of these 
options. These are useful in understanding the 
elements of a feasibility analysis.

Occurrence of Methane at a Former 
Petroleum Refinery
Harding, Barry J., Earth Tech, Grand 
Rapids, Michigan; Spruit, Jeffrey D., 
Michigan Department of Environmental 
Quality – Remediation and Redevelopment 
Division, Kalamazoo District, Michigan. 

The presence of methane (CH4) at a 70-year 
old abandoned petroleum refinery is docu-
mented as a case study for use by regulators, 
consultants and academics. Methane in soil-gas 
can pose environmental risks because it can 
be an asphyxiant in basements of receiving 
structures, and is an explosion hazard when 
present at concentrations between 5 and 15 
percent by volume in air. Proper characteriza-
tion of methane sites is important to determine 
environmental liability and the selection of an 
appropriate remedy.

Successful investigation at the 75-acre study 
area included:
• Use of sonic drilling techniques, continuous 

profiling of soil, and down-hole methane 
screening. 

• Monitoring of redox conditions in groundwa-
ter.

• Groundwater sampling using pressurized 
manifold system to maintain aquifer pres-
sure to collect dissolved methane (Isotech 
Method). 

• Deployment of 50 near-surface “punch-bar” 
soil-gas sampling locations and 12 off-site 
vapor monitoring points.

• Frequent re-sampling and analysis of 
groundwater and soil-gas, and

• Development of a conceptual site model 
addressing the source and migration of 
methane at the site.
Methane identified at the study area may be 

classified as anthropogenic methane, derived 
from biological weathering of spilled refined 
petroleum. High dissolved (>10,000 ug/L) and 
soil-gas methane (1,000 to 100,000 ug/L) con-
centrations strongly correlate spatially to known 
petroleum plume boundaries. This is consistent 
with published literature suggesting a “causal 
relationship” between petroleum-impacted 
soil and methanogenesis. Direct indicators of 
methanogenesis included documentation of 
sub-surface anaerobic aquifer conditions and 
presence of gaseous and dissolved methane. 
Challenges include differentiating naturally-
occurring methane in organic-rich soils from 
“plume-derived” methane.

Analyzing Ground Water Hydrology 
and Jurisdictional Wetland 
Hydrology Monitoring using Pressure 
Transducer Data Loggers.
Hayes, Brian L. P.G. Environmental 
Scientist II, KCI Technologies, Inc., 
Raleigh, NC 

Monitoring shallow ground water hydrology 
is the key to documenting hydrologic success in 
wetland restoration projects. With our nation’s 
“No net loss” policy, successful restoration 
projects are crucial. A number of methods have 
been developed to measure and record depth 
to ground water, each with its own strengths. 
The pressure transducer data logger is reason-
ably priced, durable, easy to install and replace 
in the field, quick to download, and easy to 
reprogram. A typical data logger can hold at 
least 21,000 lines of data, so that at 12 hour 
recording intervals there is more than enough 
memory for the typical five-year monitoring 
period of a restoration site. A pressure trans-
ducer is totally enclosed and therefore is less 
susceptible to mechanical failure than resitivity 
gauges, and can be set at any depth within the 
range of the instrument as opposed to pre-set 
depths based on the manufactured length of the 
gauge. A data logger is installed in a shallow 
monitoring well, the well is surveyed at ground 
level and top of well, and the data are analyzed 
to evaluate ground water conditions against the 
jurisdictional wetland success criteria. When 
graphed with onsite precipitation data the effects 
of evapotranspiration can be evaluated as well 
as the response of the water table to a given 
storm. Reliable, accurate data are the keys to 
documenting hydrologic success in a wetland 
restoration project, and as Dave Rosgen says, 
“There is no substitute for data.”

Geothermal: A Role in Reducing 
Energy Costs and Global Warming
Heinzman, James R., Michigan Department 
of Environmental Quality, Lansing, 
Michigan, Chief, Geological Support Unit

Superfund Section, Remediation and 
Redevelopment Division, Department of 
Environmental Quality, 
Phone: 517.335.4713, Fax: 517.335.4887, 
E-Mail: heinzmaj@michigan .gov

Rising energy costs, global warming, and 
pollution are rapidly becoming national policy 
concerns. Increased use of geothermal resourc-
es can address these concerns through large-
scale development and implementation.

Geothermal resources, including soil, 
groundwater and surface water are proven, 
reliable, and accessible commodities for devel-
opment. Heat pump technology to access this 
resource for heating and cooling is efficient, 
easily implemented, and capable of dramati-
cally reducing carbon emissions. It is far more 
economical, long term, when compared to other 
heating and cooling systems. Increased use of 
this technology can also result in reducing our 
dependence on foreign oil.

Earth has a daily, seasonal, and annual 
energy budget. Heat is continually transferred 
from sun to air to soil to ground and surface water 
by climate and weather patterns. This constant 
weather-related energy influx provides a sus-
tainable resource. Geothermal resources need 
to be part of a full range of existing domestic 
and alternative energy options currently under 
development. This resource has proven capabil-
ities to stimulate a new energy-related economy 
while reducing carbon dioxide emissions.

A geothermal system can heat and air condi-
tion homes, businesses or industrial complexes 
with substantial cost reduction. Waste heat from 
coal generation and industrial processes can be 
recycled and distributed to customers. Large-
scale design and management of geothermal 
heat systems for neighborhoods, municipali-
ties, industries, and regional utility companies 
are areas of development that relate directly 
to geology.

The talk intends to generate discussion about 
geothermal heating as a significant component 
of a sustainable energy policy.

Risk Avoidance: Oxymoron?
Reduce Liability Exposure and Still 
Give Cutting-Edge Advice
Mark S. Henne, M.S., J.D., Fitzgerald Henne 
& Associates, Inc., 3125 Sovereign Drive, 
Lansing, MI 48911

Nearly everything we do in our professional 
and personal lives creates and involves a deci-
sion about risk. Although risk can’t be eliminat-
ed, it can be reduced. During the presentation, 
we’ll explore the ways geologists create risk, 
and how to reduce risk and exposure to potential 
liability while still serving our clients.
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Find in Bay
Dr. Mark W. Holley Ph.D., B.A., CREA, 
CRA, IFA, FSA Scot, Northwestern 
Michigan College, 111 E. Front Street, 
Ovid, MI 48866, Ph: 989.834.5611, 
Fax: 989.834.5505, E-mail: mholley@
shianet.org

Underwater archaeologists and divers from 
the Grand Traverse Bay Underwater Preserve 
Council have discovered the remnants of what 
could be an ancient shoreline in Grand Traverse 
Bay. This feature consists of a 1000 foot long 
line of boulders that was most likely formed 
between 7,000 and 10,000 years ago when 
water-levels in Lake Michigan were substan-
tially lower. Preliminary investigations of the 
individual boulders indicate that they consist 
of granite, limestone and dolomite and there is 
evidence that some of the stones could have 
been set in a circle by humans. One of the 
largest granite boulders discovered thus far dis-
plays what is arguably an image of a mastodon. 
While this image is very clear, considering the 
boulder was part of a dynamic beach zone, the 
authenticity of its human manufacture has yet 
to be established with certainty. Experts in this 
field are currently being consulted. The image 
is of the full body of a single mastodon (type of 
prehistoric elephant) with the head, trunk, ears, 
back and legs having the clearest definition. 
There is also what has been interpreted as a 
spear protruding from the animal’s mid-section, 
perhaps in the area of the heart. The skeletal 
remains of mastodons have been found in many 
locations throughout southern Michigan but as 
yet not in the Northwestern part of the state. 
Mastodons are known to have existed during 
the period when lake-levels were considerably 
lower and archaeologists have long posited that 
they were a food source of Paleo-Indians, some 
of the first people to inhabit the area after the 
last glaciation. If the image is authenticated, it 
could prove to be some of the earliest evidence 
of ancient mans activities in the region and is a 
highly significant find.

Dr Holley teaches the introduction to underwa-
ter archaeology course offered by Northwestern 
Michigan College and is the underwater archae-
ologist for The Grand Traverse Bay Underwater 
Preserve Council.

Stratigraphic Analysis – A Classical 
Approach to Environmental Problem-
solving
Howard, James F., PhD, Private 
Environmental Consultant, Owensboro, 
Kentucky

Modern environmental investigations are 
heavily dominated by mechanistic approaches 
to Site Evaluation. Many proposed remedial 
solutions do not incorporate thorough analysis 
of the geologic controls on contaminant occur-
rence and transport, either due to lack of time, 
money or staff understanding of the basic prin-
ciples and techniques of stratigraphic analysis. 
This is particularly true when understanding the 
site setting requires involvement of dynamic 
changes in hydrogeologic setting due to fluctua-
tions of controlling parameters through time. 

This presentation will summarize some of 
the basic techniques applicable to both large 
and small site environmental assessments. 
Case history examples to illustrate the use 
of these stratigraphic analysis techniques in 
assessing time-dynamic controls in contami-
nant occurrence and migration, particularly in 
unconsolidated depositional regimes, will then 
be presented. The case histories will include 
locations in the glaciated, marginal marine, 
fluvial and arid depositional systems with spe-
cial emphasis on using the concept of time in 
assessing dynamic variation in Site hydrogeo-
logic conditions.

Emphasis in the presentation will be placed 
on integration of geologic framework with 
hydrogeologic controls to enhance efficiency 
of both site assessment and selection of the 
most effective remedial technology applicable 
to the site. 

Rapid NAPL Recovery using Two 
Different Enhanced Flushing 
Processes 
James Jacobs, Environmental Bio-
Systems, Inc., 707 View Point Road, 
Mill Valley, CA 94491; Ph: 415.381.5195; 
jimjacobs@ebsinfo.com; www.ebsinfo.com

Leif Nelson, WorleyParsons Komex, 
Calgary, AB, www.worleyparsons.com, 
Ph: 403.247.0200, leif.nelson@
worleyparsons.com

Jim Begley, inVentures Technologies 
of Canada, www.isocinfo.com; Ph: 
647.477.2394; jim.begley@inVentures.ca

gPROHP System developed by inVentures 
Technologies, Inc. 

Rapid free product removal of hydrocarbons 
and solvents has been a major challenge over 
the past three decades of remediation. Failing 
rapid removal of free product allows for long-
term dissolution around the edges of the NAPL, 
providing a continuing and unabated source of 
dissolved groundwater contamination. Two dif-
ferent enhanced flushing processes have been 
developed within the past two years to rapidly 
remove gasoline free product from within an 
aquifer. Process 1 involves a field trial in Ontario, 
Canada. Supersaturated Water Injection (SWI) 
technology was used with carbon dioxide satu-
rated water injection for controlled mobilization 
of VOCs to the water table for collection with soil 
vapor extraction (SVE) or dual phase extraction 
where NAPL was present. In the SWI process, 
water was supersaturated with CO2 in the 
gPROHP. mass transfer system. The saturated 
water was injected into an aquifer test cell were 
a 200 liter hydrocarbon mixture had been placed 
forming a residual NAPL zone. CO2 bubbles 
nucleated at the targeted area of the aquifer. 
The rising CO2 bubbles contact with VOC NAPL 
ganglia in the saturated zone and cause vola-
tilization of the VOCs into the vapor phase and 
mobilization of NAPL trapped in pores.

Extraction and reinjection wells were used to 
recirculate the CO2 saturated water. The CO2 
is distributed by flowing water resulting in effec-
tive gas distribution followed by heterogeneous 
bubble nucleation and continuous growth of gas 

bubbles in situ. A gas saturation front developed 
which expanded laterally and vertically towards 
the water table. VOCs mobilized to soil gas were 
extracted with a SVE system. Results indicated 
a significant proportion of VOCs were removed 
by SVE.

Process 2 was performed at a former tank 
pit at a northern California containing used 
hydraulic oil that was trapped beneath the 
saturated zone. Process 2 used a two-step 
flushing process which included high-pressure 
air injection and biosolvent injection to thin and 
mobilize the heavy oil, which was measured up 
to 41 cm in height in one well. The high-pres-
sure air injection and biosolvents were used 
with high-vacuum extraction to recover both the 
used hydraulic oil and the biosolvent. The final 
stage separated the heavy oil from the unspent 
biosolvent and groundwater. Over 11 barrels 
of free product were removed and a similar 
volume of biosolvent was recovered during the 
one week process. Site closure is imminent. 
Geologic aspects of the free product removal 
design will also be discussed.

Unsaturated Zone Hydrology: 
Connection to Ground Water 
Khire, Milind V., Ph.D., P.E., Michigan State 
University, khire@egr.msu.edu, Research 
Complex Engneering, E Lansing, MI 48824

This presentation will focus on testing meth-
ods, computer modeling tools, and applications 
of vadoze zone hydrology for geologists focus-
ing on ground water problems. Flow through 
unsaturated soils is important because vadose 
zone is the connection between the ground sur-
face and ground water. Ground water recharge 
or contaminant impacts to ground water occur 
through the vadose zone. Unsaturated hydraulic 
properties of soils play a vital role when surfi-
cial geology and ground water regime are of 
interest. Compared to ground water modeling, 
unsaturated flow modeling is more complex 
due to highly non-linear nature of soil-water 
retention functions and related changes in the 
unsaturated hydraulic conductivities of soils. 
In addition, unsaturated models are more data 
intensive. In this presentation, state-of-the-art 
methods to measure unsaturated hydraulic 
properties of soils (e.g., hanging column, water 
potentiometer, tempe cells, instantaneous pro-
file method, etc), use of sensors for field appli-
cations, and computer modeling using the most 
commonly used numerical models (HYDRUS-
2D and Vadose/W) will be discussed. Example 
problems including water balance of landfill caps 
and subsurface liquid distribution systems will 
be presented to give a preview of unsaturated 
flow modeling.

Ex-Situ Chemical Oxidation of 
Pentachlorophenol at a Former 
Manufacturing Facility in Lester 
Prairie, Minnesota
Blakely, Robert; Kinsman, Larry*; Orin 
Remediation Technologies, McFarland, 
Wisconsin

The project used ex-situ chemical oxida-
tion methods to successfully remediate soils 
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contaminated with creosote compounds at 
a former wood frame manufacturing plant in 
Lester Prairie, Minnesota. Two onsite areas, 
Location One and Location Four, were selected 
for remediation using two differing treatment 
chemistries, Iron-activated Hydrogen Peroxide 
(Fenton’s Reagent) and Alkaline-activated 
Sodium Persulfate, respectively.

Prior to conducting onsite remediation, 
bench-scale testing was performed using repre-
sentative samples from Locations One and Four 
and both treatment chemistries. Bench-scale 
testing allowed ORIN to evaluate different treat-
ment chemistries and dosage rates for optimal 
contaminant oxidation of pentachlorophenol. 
The Fenton’s Reagent successfully treated the 
soil from Location One but was unable to treat 
soil from Location Four, even after multiple appli-
cations, due to high petroleum concentrations. 
However, the Sodium Persulfate chemistry 
successfully treated soil from Location Four in 
one application and therefore was subsequently 
chosen for full-scale remediation.

Subsequent to bench-scale testing, onsite 
ex-situ remedial activities were implemented. 
Ex-situ remediation consisted of spraying the 
treatment chemistry directly onto the contami-
nated soil while simultaneously mixing the soil 
using an excavator within the excavation. The 
soil was fully saturated with treatment chem-
istry to ensure contact with contaminants. At 
Location Four, the lime catalyst was added as 
a solid and subsequently mixed.

Results from Location Four are summarized 
in the chart below. The lime used for alkaline-
activation served a dual purpose: it catalyzed 
the creation of the sulfate radical necessary for 
oxidation by increasing soil pH while desorbing 
the pentachlorophenol from the creosote.

*Figures from this abstract can be found on 
http://mi.aipg.org/.

Oxygen-Enhanced Air Sparging for 
Remediation of NAPL at a Former 
Manufactured Gas Plant
Mark R. Klemmer, PE, ARCADIS, Novi, 
Michigan

Robert A. Ferree, CPG, ARCADIS, Novi, 
Michigan

Kevin R. Wilson, ARCADIS, Novi, Michigan

Roger C. Whiting, PE, Consumers Energy, 
Jackson, Michigan

Air sparging and soil-vapor extraction (AS/
SVE) have been in operation at the site of a for-
mer manufactured gas plant (MGP) in Manistee, 
Michigan since 2003. The site, located along the 
Manistee River, was an operating MGP from 
1882 to 1950. Soil and groundwater impacts at 
the site consist of polynuclear aromatic hydro-
carbons and benzene, toluene, ethylbenzene, 
and xylenes (BTEX), with residual non-aqueous 
phase liquids (NAPL) in a smear zone from 
approximately 18 to 22 feet below grade. 

The AS/SVE system was installed to pre-
vent migration of dissolved-phase impacts 
to the Manistee River. After three months of 
operation, concentrations of BTEX compounds 
at the site were reduced to below cleanup 

criteria. Naphthalene concentrations in the 
NAPL smear zone area have persisted above 
cleanup goals. 

In 2007, liquid oxygen was used to increase 
the oxygen content of the injected air. Dissolved 
oxygen concentrations have reached 16 mil-
ligrams per liter in the deep zone, yet remain 
below 0.5 milligrams per liter in the shallow 
zone. 

A biological activity assessment was per-
formed to quantify the rate of naphthalene 
degradation and the approximate time required 
to degrade the residual NAPL smear zone. 
Collection of vapor samples for carbon dioxide 
and groundwater samples for biological oxygen 
demand; plate counts for aerobic, heterotrophic 
bacteria; interfacial tension; and dissolved oxy-
gen; in addition to field observation of byprod-
ucts of aerobic respiration have shown the rate 
of naphthalene degradation at the site could be 
as much as 35 pounds per day. Performance 
monitoring of the system is ongoing.

Altering the Geochemistry of a Glacial 
Outwash Aquifer to treat a TCE 
Groundwater Plume
Michael Kovacich, mkovacich@
geotransinc.com, David Beck and Tammy 
Rabideau, GeoTrans, Inc., Ann Arbor, 
Michigan USA

Michael Zack and Michael Cannaert, 
Visteon Corporation, Van Buren Twp., 
Michigan, USA 

The goal of this study was to use results 
from a pilot test biobarrier to design and 
install a full-scale biobarrier to treat a tricholo-
roethene (TCE) plume. The Site is located in 
central Indiana, where historic use of TCE has 
impacted an unconfined aquifer glacial outwash 
aquifer. A plume consisting primarily of TCE 
has migrated from west to east across the Site 
toward a regionally significant river. The plume 
is approximately 1,100 feet wide, 6,300 feet 
long, and up to 50 feet deep. The horizontal 
groundwater flow velocity is estimated to be 2.0 
to 5.0 feet/day. Site geochemical and volatile 
organic compound (VOC) data did not indicate 
the natural attenuation of TCE. A bench test indi-
cated that bioaugmentation could be success-
fully applied at the site. A pilot test combining 
direct-push injection of emulsified vegetable oil 
with 5% lactate in 14 drive points with a circu-
lation cell, followed by bioaugmentation with 
halorespiring bacteria, was completed at the 
site. Complete dechlorination of TCE to ethene 
was observed in select monitoring wells and 
significant dechlorination of TCE was observed 
in all other monitoring wells within the circulation 
cells. Halorespiring bacteria (Dehalococcoides) 
growth throughout the pilot test plot was con-
firmed using Real-Time Polymerase Chain 
Reaction (PCR) techniques. 

A full-scale biobarrier was installed along the 
downgradient property boundary and extended 
1,200 feet perpendicular to the groundwater 
flow direction. The biobarrier consisted of two 
rows of electron donor injection points at the 
northern and southern margins of the plume and 
three rows in the central portion of the plume. 
A combination of 105 temporary points and 60 

permanent points was used to construct the 
biobarrier. The permanent points were installed 
to provide locations where bacterial inoculum 
and future electron donor application could be 
applied. Each permanent point was screened 
across the entire saturated thickness of the 
impacted aquifer.

A total of 60,000 lbs of electron donor, an 
emulsified vegetable oil with lactate product 
(EVO), was applied to the biobarrier to condi-
tion the aquifer prior to bioaugmentation. Three 
groundwater extraction wells were used to 
supply make-up water to three different por-
tions of the biobarrier. The make-up water was 
used to prepare a 20% EVO solution, which 
was delivered to the subsurface. The central 
extraction well was located in an area where 
a viable bacterial population persisted from an 
earlier bioaugmentation pilot test. The EVO 
donor solution prepared from this water suc-
cessfully “pre-seeded” the central portion of the 
biobarrier. Two months following donor addition, 
330 liters (L) of dechlorinating bacterial culture 
(KB-1) was applied to the entire length of the 
biobarrier including the pre-seeded area. PCR 
techniques confirmed that Dehalococcoides 
was present four weeks after inoculation, and 
a significant increase in the percentage of 
the Dehalococcoides microbial population was 
observed after eight weeks. Subsequently, 13 
months of very positive dechlorination trends 
have been observed at every inoculation point 
and local down-gradient monitoring wells and 
complete dechlorination has been observed in 
one down-gradient well. Additional monitoring 
results will be presented. 

Economical Application of the 
Self-Potential Method to Remedial 
Investigation and Treatment System 
Monitoring at a Petroleum Release 
Site, Muskegon, Michigan.
Lint, Robert J. CPG, and Mankowski, 
Leonard C., MACTEC Engineering & 
Consulting, Traverse City, Michigan.

Using physical sampling and analysis to 
map groundwater contamination can be costly, 
time consuming, and obtrusive work. A self-
potential geophysical survey was conducted to 
quickly and inexpensively locate a gasoline con-
taminant plume in groundwater. The naturally 
occurring breakdown of gasoline contaminants 
in groundwater results in depletion of electron 
donors, with a corresponding decline in redox 
potential. The area of electron donor depletion 
was measured indirectly from the ground sur-
face using the self-potential method.

Based on traditional investigation meth-
ods, a contaminant plume was identified 
flowing beneath a residential neighborhood. 
Contamination impacts an unconfined aquifer 
consisting of generally homogeneous sand. The 
depth to water ranges from 8 to 25 feet below 
grade level. The redox potential of groundwater 
within the plume is several hundred millivolts 
lower than regional levels. The redox anomaly 
was detected from the ground surface with a 
self-potential survey conducted within road 
right-of-ways. Results of the self-potential sur-
vey correlate well with data collected by con-
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ventional methods and accurately locate the 
longitudinal axis of the contaminant plume.

A single person completed the field survey in 
a few hours with less than 100 dollars of reusable 
equipment. Survey equipment consists of two 
or more porous pot electrodes, 1,000 ft of 18 
gauge insulated wire, and a digital volt meter. 
Electrode construction, field methods, and data 
reduction techniques will be discussed.

Finally, the self-potential method is being 
applied to remediation monitoring of newly 
installed groundwater circulation wells and 
opportunities to inexpensively monitor the effi-
cacy of new treatment technologies is further 
discussed.

Development of a 3-Dimensional 
Geotechnical Model Using Diamond 
Drill Hole Data
Moore, Gretchen1, Dehn, Kathryn2, 
Marjerison, John1

1Stillwater Mining Company, Stillwater 
Mining Company, Stillwater Mine, 2562 Nye 
Road, Nye, MT 59061
2Stillwater Mining Company, Stillwater 
Mining Company, East Boulder Mine, P.O. 
Box 1227, Big Timber, MT 59011-1227

Predicting the required ground support in 
underground excavations and the cost of that 
support is critical in underground mine planning. 
It was identified at the East Boulder Mine, that a 
tool for predicting the geotechnical parameters 
of an area would facilitate better coordination 
between departments for planning, scheduling 
and cost analyses of new excavations. The 
3-Dimensional model is based on an existing 
2-Dimensional model in use at the Stillwater 
Mine.1 A methodology was developed, utilizing 
Vulcan software, to create a 3-Dimensional 
block model from existing 3-Dimensional solids 
and surfaces that correspond with the zone to 
the South of the mineralized zone, the miner-
alized zone, and the zone to the North of the 
mineralized zone. After the geometry of the 
model is defined, the unconfined compressive 
strength, block size, friction angle, stress reduc-
tion factor and rock mass quality are calculated 
based on values of rock quality designation, 
joint set number, joint roughness number, joint 
alteration number and point load index that are 
observed in the diamond drill holes for the 3 
zones. The data is length weight composited 
and treated as sample points for each zone with 
only samples that are flagged for each zone 
being used to estimate blocks in each zone.2,3 
Graphical representations of the model can then 
be plotted using a color-coded key for different 
variables corresponding to minimum ground 
support criteria. The resulting 3-Dimensional 
model provides a powerful prediction tool 
allowing better planning, scheduling and cost 
analysis prior to excavation.

References
1Langston, R. (2006) Re: Data and equa-

tions, e-mail to Gretchen Moore (gmoore@
stillwatermining.com), 13 Feb [accessed 13 
Feb 2006].

2Kirsten, H.A.D.K., Langston, R. Rock 
Engineering Aspects Investigated During May 
Visit to Mine. Steffen, Roberson and Kirsten 
Report to Stillwater Mining Co. # 208592/4, 
June 1997.

3Kirsten , H.A.D.K., Langston, R. Rock 
Engineering Aspects Investigated During April 
Visit to Mine. Steffen, Robertson and Kirsten 
Report to Stillwater Mining Co. # 208592/5, 
August 1998.

Three-Dimensional Groundwater 
Model of a Gold Mine Near Republic, 
Washington
Sinton, Peter1,a, James Flynn1, Ron Dixon2, 
David Banton3, Leslie Smith4, and Joanna 
Moreno5*
1URS Corporation, Seattle, Washington 
and Denver, Colorado
2Department of Ecology, Yakima, 
Washington
3Golder Associates, Seattle, Washington
4University of British Columbia, 
Vancouver, British Columbia
5Adventus Americas, Conifer, Colorado

Groundwater flow at this site is strongly-influ-
enced by fault zones and the flow properties of 
heterogeneous glacial deposits, the gold ore is 
hosted in deposits of complex shape, and the 
underground mine will have numerous access 
portals and haulage tunnels to access ore up 
to 500 feet below land surface. 

The objectives of the modeling were to:
1. Develop a conceptual model that incorpo-

rates local data collected over a 10-year 
period (water levels, aquifers tests, borehole 
logs, stream baseflow).

2. Predict the pre-mining recharge-discharge 
and groundwater flow conditions by calibrat-
ing the model to measured water levels and 
stream baseflow.

3. Predict potential post-mining impacts on 
groundwater levels and flow patterns, and on 
stream baseflow under average, seasonal, 
and drought conditions.
A groundwater model using FEFLOW was 

prepared and calibrated to simulate 3D ground-
water flow patterns over an area of about 60 
km2 (Figure 1). The model simulates flow in 
the discrete features (tunnels and fault zones) 
using 1D and 2D high-permeability elements 
embedded in the 3D model. Time-dependent 
material properties are used to represent mine 
development and backfilling. 

The model was calibrated to seasonal river 
flows under baseline and drought conditions and 
then predictions were made for pre-mining, dur-
ing mining, post-mining, and recovery phases 
under different climate assumptions (see, for 
example, Figure 2). Detailed flow balances for 
the area within the mine capture zone were 
developed and alternate remedial measures 
compared. The model results were used as the 
basis for impact analyses. 
aNow with: AquaGeo, Ltd., Conifer, Colorado

Conventional and Geophysical 
Approaches to Assess Preferential 
Flow Pathways Through Glacial 
Terrain, Mancelona, Michigan
Murray, Steven D., CPG, Lint, Robert 
J., CPG, and Mankowski, Leonard C., 
MACTEC Engineering & Consulting, 
Traverse City, Michigan.

Adams, Janice A., and Wagoner, Robert, 
Michigan Department of Environmental 
Quality, Remediation and Redevelopment 
Division, Gaylord Field Office.

The Wickes TCE Plume extends approxi-
mately eight miles laterally from a source built on 
a glacial outwash plain in Mancelona, Michigan 
into a glacial moraine complex and impacts 
groundwater to depths of nearly 500 feet 
below grade. The Cedar River Well Field was 
previously constructed in a deep aquifer down 
gradient of the plume to replace residential and 
municipal supply wells and is now threatened 
by greater than anticipated plume expansion. 
Regional groundwater flow models could not 
account for the extent of plume migration. 
Conventional and geophysical methods were 
used to search for glacial deposits that may be 
acting as a preferential flow pathway.

Conventional investigation methods included 
rotosonic soil coring and modified rotosonic ver-
tical aquifer sampling, groundwater sampling, 
and slug and pump tests. Geophysical investi-
gation techniques included induced polarization 
and resistivity surveys near the source of the 
plume. High resolution compression and shear 
wave seismic surveys were performed in the 
distal portion of the plume.

High permeability zones that contribute to 
plume expansion were discovered during soil 
coring, slug testing, and the electromagnetic 
surveys. Seismic survey results coordinated 
with rotosonic cores and pump tests were used 
to map the thickness and lateral continuity of a 
low permeability layer that confines the top of 
Cedar River Well Field aquifer. Identified vertical 
migration risk points are being monitored with 
sentinel monitoring wells.

Investigation results will be presented and 
applied to the site-specific geologic and hydro-
geologic models. Both seismic and electro-
magnetic studies have produced cost effective 
model and feasibility analysis improvements. 

Geological Aspects of Contaminant 
Generation, Transport and Fate, Gilt 
Edge Mine Superfund Site, Lawrence 
County, South Dakota
Nelson, Mark, CPG, CDM Inc., Denver, 
Colorado

Fundingsland, Steve, CDM Federal 
Programs Inc., Denver, Colorado

Anton, Nicholas, CDM Inc., Denver, 
Colorado

The Gilt Edge Mine is a superfund site 
located in the northern Black Hills of South 
Dakota. The site generates about 95 million 
gallons of acid drainage each year, which is 
collected and treated prior to discharge to pre-
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vent contamination of area surface and ground 
water. Remediation of acid generating mine 
sites is an interdisciplinary process that requires 
evaluation by scientists and engineers in numer-
ous disciplines. Geological aspects of this 
process require consideration of lithology and 
mineralogy, ore mineralization, alteration, struc-
tural geology, geochemistry and hydrogeology. 
Contaminant generation results from chemical 
weathering of pyrite and other ore minerals. 
Products of these oxidation reactions such as 
sulfate, protons, and metals react with minerals 
in the host rock. At Gilt Edge, this process results 
in formation of strongly acidic water containing 
high concentrations of toxic heavy metals such 
as cadmium, copper and zinc. The propensity for 
acid generation in Gilt Edge rocks is controlled 
by both hypogene sulfide mineralization and 
supergene oxidation. Permeability of the host 
rock is dominated by secondary permeability in 
the form of interconnected fractures and major 
fracture zones, which causes a very irregu-
lar lower boundary of supergene oxidation. 
Secondary permeability also controls infiltration 
of water through the vadose zone and migration 
of contaminants in ground water. The Gilt Edge 
mine site presents an excellent opportunity 
to apply numerous geological disciplines to 
develop important components of an overall 
conceptual model that describes generation, 
transport and fate of contaminants.

The Disappearing Geo Workforce 
–Another Indication of Global 
Warming? 
Richard M. Powers, CPG, PG, BCI 
Engineers & Scientists, Inc, rpowers@
bcieng.com

The profession of geology, like most others, 
is cyclical in nature and fluctuates with our 
economy, society’s need for natural resources, 
and on a more basic level “what profession is 
cool”. Currently our profession is experiencing a 
“glacial retreat” and some have postulated that 
this is a possible indication of global warming. If 
one plots the recent increase in average global 
temperature against the declining rate of gradu-
ating US geoscientists, one might conclude that 
there is a profound climatic influence on those 
wishing to pursue a geoscience career. Whether 
it’s too hot outside to work or math and science 
are “to hard”, geoscientists must mobilize to 
increase the number of bright, motivated young 
people entering our profession. 

The statistics are staggering: for every 
350,000 undergraduates that experience a col-
lege level geology course, approximately 5500 
will major in and earn a geoscience degree 
based on 2005 data. Of those potential 5500 
geoscientists that graduate each year from US 
colleges and universities, inclusive of BS (4000), 
MS (1200) and PhD (500) degrees only 1200 will 
enter the geo workforce. Are our careers that 
dismal and boring? Is it the money? Is being an 
attorney, entrepreneur, of computer guru that 
much more appealing?

The opportunities available for geoscientists 
today are greater than ever before. Currently, 
there is 100% employment for graduating 
geoscientists and still the numbers of students 
entering our profession is small. This presenta-

tion will discuss the decline of the geo workforce 
and what is being done to reverse the downward 
trend.

Feasibility Evaluation of DNAPL 
Source Zone Reduction in Silty-Clay 
Beneath an Occupied Residential and 
Commercial Structure
William J. Prall, C.P.G. (wprall@grtusa.
com), Nancy Posavatz, M.S. (nposavatz@
grtusa.com), (Global Remediation 
Technologies, Inc., 1102 Cass Street, 
Traverse City, Michigan 49684, United 
States, (231) 941-8622, (231) 941-4131)

Following a thorough feasibility process, 
Global Remediation Technologies, Inc. (GRT) 
determined that use of in situ thermal treatment 
was the best available technology for source 
reduction at a site located in Southwestern 
Michigan. The site is a former manufactur-
ing facility that had been redeveloped using 
Brownfield funding to convert the property 
to residential living units and a public health 
club. Investigation activities performed following 
completion of the residential and commercial 
developments identified the presence of a mixed 
waste DNAPL with the primary component 
being trichloroethylene. 

The geology at the site is primarily silty-clay 
and presented challenges for traditional forms 
of DNAPL recovery. GRT evaluated several 
technologies for reduction of the source zone, 
and determined that in situ thermal remediation 
was the best available technology for achiev-
ing desired results. Technologies screened 
during the feasibility process in addition to in 
situ thermal remediation included excavation 
and disposal (including building demolition and 
re-construction), in situ mixing with zero valent 
iron, in situ chemical oxidation, and in situ 
bioremediation.

Geochemistry of Arsenic 
Contamination at Deltaic Aquifer of 
Kolaroya, Bangladesh
Rahman Md. Tauhid-Ur1*, Mano Akira1, 
Udo Keiko1 and Ishibashi Yoshinobu2

1Disaster Control Research Center, 
Graduate School of Civil Engineering, 
Tohoku University, Aoba 6-6-11-1110, 
Sendai, 980-8579, Japan
2Department of Civil and Environmental 
Engineering, Tohoku Gakuin University, 
1-13-1 Chuo, Tagajo, Miyagi Pref. 985-8537 
Japan

This paper is aiming to reveal the hydro-
geochemical aspect that controls the arsenic 
(As) mobilization at the shallow aquifer com-
posed of deltaic sediment, at an As hot-spot, 
Kolaroya, Bangladesh. Geochemical analysis 
shows that the sampled ground water is mostly 
Na-Ca-HCO3-Cl type. Multivariate data analysis 
illustrates that As appears to have strong posi-
tive relationships with pH, Fe, Al, Ca, HCO3 and 
PO4. However, adverse relationships are also 
observed with EC, depth, Na, Cu and NH4-N. 
Samples having higher pH (8.10), contains 
elevated As concentration (154 μg/l). Large 

quantity of Ca (171.3 mg/l) and bicarbonate (514 
mg/l) in ground-water could be an evidence of 
possible carbonate dissolution that might have 
been happening in the aquifer sediment either 
from calcite or dolomite. Consequently this 
could be one of the reasons of releasing As 
at a higher concentration in the ground water. 
High PO4 and NH4-N in groundwater might be 
from the decomposed buried peat deposit. Total 
organic carbon of the sediment (2.6%) also 
supports the presence of buried peat. Higher 
pH (8.98) and lower Eh (-5 mV) of sediment 
sample claims that the unsaturated zone is very 
reductive in nature where As3+ is dominating. 
Significant amount of phosphate was found 
in that groundwater. That can compete with 
As for searching of sorption sites which again 
could stimulate the de-sorption of As. Selective 
sequential extraction test presents that As avail-
able in sediment is mostly in the strong adsorbed 
form. Higher As was found in brown clay (34.4 
mg/kg) in a shallow depth (9 m) whereas lower 
As was reported in coarse sand (11.2 mg/kg) 
in a deeper aquifer (120 m). 

*Figures from this abstract can be found on 
http://mi.aipg.org/.

Observed Ground-Water-Level 
Response to the Shut Down of a 
Ten Million Gallon per Day Ground-
Water Withdrawal, Monroe County, 
Michigan, USA
Reeves, H.W. and Nicholas, J.R., USGS 
Michigan Water Science Center, 6520 
Mercantile Way, Suite 5, Lansing, Michigan 
48911

In December, 2002, an aggregate quarry in 
Monroe County, Michigan, ceased operations. 
Prior to shut down, approximately ten million 
gallons of water per day was removed from the 
sump within the quarry. Data from both USGS 
monitoring wells and private-sector monitoring 
wells will be presented and discussed. The 
regional recovery in water levels is quite exten-
sive. Approximately fifteen feet of recovery is 
observed in wells over seven miles away from 
the quarry. The observations will be contrasted 
to standard radius-of-influence calculations 
performed using data only from nearby wells. 
These calculations indicate that the quarry 
should have very little impact on water levels 
beyond one or two miles.

Quarry-Induced Potentiometric 
Rebound in Southeastern Michigan: 
2003-2007
David P. Regalbuto, CPG and Sean C. 
Paulsen, Golder Associates Inc., Wixom, 
Michigan

Most of southeastern Michigan is underlain 
by Silurian and Devonian carbonate formations 
that are commonly covered by less than 100 
feet of glacial overburden. Due to their acces-
sibility, these bedrock formations are a valuable 
resource from which aggregate is produced for 
construction, ballast, and the manufacture of 
cement. In some areas, quarrying has been 
active for over 100 years. Because bedrock 
quarrying in this part of the state necessar-
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ily entails dewatering, water levels in areas 
surrounding the quarries have experienced 
declines.

The glacial deposits in this part of the state 
(i.e., Monroe, Wayne, and extreme southeast-
ern Washtenaw Counties) are predominantly 
comprised of glacio-lacustrine clay that is fre-
quently underlain by dense clay-rich glacial till. 
Where the glacial clay is of a sufficient thickness 
and low enough permeability to act as an aqui-
tard, Michigan solid waste disposal statues and 
rules permit the construction of landfill cells to 
depths below the potentiometric elevation in the 
clay, provided that: a) a prescribed vertical isola-
tion is maintained above the uppermost aquifer; 
and b) uplift pressures will not result in failure of 
cell bottoms prior to waste disposal. 

In November 2002, the former London 
Aggregates quarry, located in north-central 
Monroe County, ceased operations. Consistent 
with U.S. Geologic Survey data, Golder 
Associates has observed the rebound of water 
levels in the detection monitor well systems at 
several landfills located within a 10- to 15-mile 
radius of the quarry. The rebound began during 
early 2003 and continues to the present. The 
rate and magnitude of increase in groundwater 
levels is more pronounced in wells that are 
completed in the bedrock than in the overlying 
glacial deposits. At some locations, the rebound 
has exceeded 20 feet within a 4-year span. This 
magnitude of increase has the potential to: a) 
alter the direction and magnitude of hydraulic 
gradients at disposal facilities with detection 
monitoring systems; b) affect the geochemistry 
of groundwater samples that are used to deter-
mine whether a statistically significant difference 
in groundwater chemistry has occurred; and c) 
impact stability where landfill cells are to be 
excavated into clay below the potentiometric 
surface, but where construction may occur long 
after permit issuance. 

Setting Yourself Apart with Brownfield 
Professional Certification
Richardson, Donald W., C.P.G., R.B.P., 
Kleinfelder, Inc., 1 AAA Drive, Suite 203, 
Hamilton, NJ, Ph: 609.583.5271 x329

Established in 2004, the Institute of Brownfield 
Professionals is an educational organization 
whose mission is to:
• provide a forum for discussion of business, 

regulatory, and technical issues of common 
interest;

• represent members in regulatory matters; 
• provide educational and training media and 

fora to advance members’ knowledge and 
capabilities;

• certify the apparent capabilities of environ-
mental professionals; and

• promote members’ availability to serve those 
who need the services of environmental 
professionals.
Institute President-Elect Donald W. 

Richardson, C.P.G., R.B.P. will discuss the 
founding of the IBP and its development of the 
Registered Brownfield Professional (R.B.P.) 
designation. The designation is intended to 
recognize environmental professionals who 

have the qualifications to design and conduct 
brownfields studies and develop remediation 
plans effectively, in accordance with the 
U.S. Environmental Protection Agency’s All 
Appropriate Inquiry regulations. In this session, 
he will address the federal government’s “envi-
ronmental professional” criteria, how it differs 
from R.B.P. criteria, the benefits becoming an 
R.B.P. creates for individuals and the compa-
nies that employ them, and how to become 
an R.B.P.

Predicting Groundwater Flow and 
Transport Using Michigan’s Statewide 
Wellogic Database
A. Simard, Golder Associates Inc., S.G. Li, 
Michigan State University, Q. Liu, Michigan 
State University, R. Mandle, MDEQ

One of the most significant challenges in 
groundwater investigations is data limitation. 
The fact that the subsurface environment 
is inherently heterogeneous makes the data 
limitation problem particularly acute. Among 
the various data often needed for groundwater 
investigations, the most critical components 
are water level and hydraulic conductivity data. 
The collection of these data through traditional 
means (e.g., installing monitoring wells, collect-
ing monitoring data, performing aquifer tests…
etc) can be expensive and time prohibitive. In 
this study, we present a new source of data 
for mapping groundwater levels and generat-
ing estimates of hydraulic conductivity that are 
accurate across multiple spatial scales. In par-
ticular, we propose integrating and making sys-
tematic use of a massive amount of rarely-used, 
but highly valuable static water level (SWL) data 
collected by drillers and accumulated over the 
past several decades (publicly available through 
the Wellogic System). Although these measure-
ments can be relatively crude, they are available 
extensively and at a high spatial resolution, 
which continues to increases with time. Many 
prior investigations have concluded that these 
data may be too noisy for most practical hydro-
geologic applications; however, our systematic 
analysis shows that, if properly processed, the 
SWL data from the Wellogic System can be 
extremely useful, enabling surprisingly accurate 
predictions of spatially-detailed and temporally 
representative groundwater flow patterns. In 
addition, these data can be used to provide 
solid estimates of hydraulic conductivity, which 
can be used to further estimate regional or local 
groundwater flow rates. This tool may have 
significant implications and application for a 
number of groundwater research and profes-
sional investigations. 

Glaciotectonic and Associated 
Features in Detroit Metropolitan Area
Simms, Frederick E. (Gene), Service 
Environmental Engineering, Wayne County 
Community College, Frederic.simms@
sbcglobal.net, Birmingham, Michigan.

In the Detroit Metro Area, a range of glacio-
tectonic and associated glacial geology features 
occur which can be observed in excavations. 
Three examples are described.

Near Franklin two thin clay-boulder moraines 
occur that are overlaid by sheet sands with a 
thin basal conglomerate. Deformed sand clasts 
occur in a complex layer between the moraines 
might suggest a deformable layer under the 
former glacier. Sand-gravel wedges extend 
vertically trough the lower till, do not show 
compressed margins and are not due to ice 
wedging. Perhaps they opened up under other 
glacier derived stresses.

At the Clarkston Post Office a gravelly soil 
horizon, water-laid gravels and sands overlay 
a clay-boulder moraine. A glaciotectonic struc-
ture occurs that is 90 feet long, shows distinct 
compressive and extension zones and thrust 
surfaces that vary from horizontal to nearly 30 
degrees from the horizontal.

Southwest of Mt. Clemens is a several hun-
dred foot-long deformed section that consists of 
a succession that includes a clay-rich moraine 
overlain by sands, an ice laid gravel layer with 
oriented striations which is succeeded by lami-
nated sands. The orientation of the striations on 
the gravel is parallel the length of the mapped 
moraine and the associated erosion surface 
truncates the deformed section horizontally.

Carbon Dioxide Enhanced 
Hydrocarbon Recovery in the 
Michigan Basin
Smith, LeRoy W., Optimal Value Energy 
LLC, Midland, Michigan.

Opportunities exist in the Michigan Basin for 
using carbon dioxide for the enhanced recovery 
of hydrocarbons and sequestration of carbon 
dioxide. In addition to the value of the recovery 
of additional hydrocarbons, utilizing carbon 
dioxide for enhanced hydrocarbon production 
would provide a market for carbon dioxide that 
would mitigate some of the costs of carbon 
capture and sequestration.

Michigan has produced over 1.3 billion bar-
rels of oil since oil was discovered in the state. 
Since traditional oil field recovery practices 
only recover about 25% to 40% of the oil in 
place, large volumes of oil remain that could 
be recovered by injecting carbon dioxide into 
old oil fields. 

Not all oil reservoirs are equally suited for 
enhanced oil recovery utilizing carbon dioxide. 
Michigan stratagraphic units that have been 
studied are: Trenton / Black River in southern 
Michigan; Dundee, Richfield, and Detroit River 
in central Michigan; and Niagaran reefs in 
northern Michigan.

The Antrim Shale of northern Michigan is 
an attractive target for enhanced natural gas 
production and carbon dioxide sequestration. 
Demonstration work indicates that additional 
natural gas can be released from organic 
materials in coals and shales with the injection 
of carbon dioxide. 

In addition to the evaluation of the hydro-
carbon reservoir, integrity of existing wells, 
existence of suitable field unitization, and the 
feasibility of delivery of carbon dioxide all need 
to be considered in evaluating carbon dioxide 
enhanced recovery opportunities. 
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Use of Glacial Geology for Mineral 
Exploration
Stewart, Robert A. Ph.D., CPG , Senior 
Associate Geologist , LFR Inc., 87 Church 
Street, East Hartford, CT 06108, 
Ph: 860.290.9300, Fax: 860.290.9009, 
Email: robert.stewart@lfr.com

Glaciers erode, transport, and deposit debris 
systematically, and by applying this basic 
tenet, geologists use glacial geology as a 
prospecting tool, a concept commonly known 
as “drift prospecting,” to search for aggregate 
resources, industrial minerals, base metals, 
precious metals, and gems. Drift prospecting is 
commonly unavoidable in glaciated terrain that 
lacks significant bedrock outcrop, such as the 
Canadian Shield. Plumes of ore minerals can 
be found in a variety of glacial deposits and 
landforms, including till, glaciofluvial sediment, 
moraines, and eskers. The key to tracing the 
plumes upglacier to the source lies in carefully 
delimiting the size and shape of the plume, 
and through the provenance of the indicator 
boulders and minerals, identifying the lithology 
of the bedrock target. Field techniques include 
air photo interpretation, mapping glacial depos-
its and landforms, lithologic tracking of large 
clasts (“boulder tracing”) and indicator miner-
als, and geochemical analysis of specific size 
fractions of selected soil horizons. Airborne and 
ground geophysical surveys may provide useful 
supplementary information. These techniques 
have resulted in the discovery of base metal 
and precious metal deposits, and in the early 
1990s, the world-class diamond deposits in kim-
berlites of Nunavut (northern Canada). Other 
examples to be presented include gold and 
barite mineralization (Matachewan, Ontario), 
kimberlites (Northern Michigan), and uranium 
(Nunavut, Canada).

Effective Public Policy in Mitigation 
of Oil Pollution Legacy Problems – 
Cooperative Use of Federal and State 
Funding Mechanisms to Remedy Oil 
Pollution Risks 
By John Valkenburg, The Adventus Group 
(DeWitt, Michigan), Jeffrey D. Spruit, 
Michigan Department of Environmental 
Quality (Kalamazoo, Michigan), and Chris 
Englert, Malcolm Pirnie (Detroit, Michigan)

Federal Oil Pollution Act (OPA) funding 
(Figure 1) is available to State agencies to miti-
gate many oil pollution problems in Michigan. 
Although the use criteria for this funding mecha-
nism appear fairly broad, there are cases where 
the applicability of this funding mechanism is 
not obvious. Funding mechanism applicability is 
discussed relative to two cases – mitigation of 
an abandoned crude oil pipeline in Kalamazoo 
County, Michigan, and a former great lakes 
refueling facility. The pipeline decommissioning 
project (Figure 2) demonstrates a highly suc-
cessful example of interagency cooperation and 
obvious OPA applicability, and the great lakes 
refueling facility highlights a case where OPA 
applicability was not as clear-cut. 

The pipeline decommissioning project pre-
vented a potentially catastrophic release of 

crude oil to numerous environmentally sensitive 
areas, satisfied the “Due Care” obligations of the 
property owners, improved local property values, 
improved development potential and presented 
the Michigan Department of Environmental 
Quality (MDEQ) with the opportunity to recover 
the vast majority of project costs.

The great lakes refueling facility was consid-
ered for funding, including an on-site meeting 
with relevant funding agency representatives. 
Funding applicability was somewhat ambigu-
ous, and was not pursued further. 

*Figures from this abstract can be found on 
http://mi.aipg.org/.
Biographical Sketches

Mr. John Valkenburg, MS, PE

John Valkenburg, Senior Engineer, The 
Adventus Group, 1493 West Pratt Road, 
DeWitt, Michigan, 48820, John.Valkenburg@
AdventusGroup.com. John has more than 20 
years of industry experience, including 5 years 
as an environmental chemist and over 15 years 
in environmental sciences. John has worked 
on a broad array of environmental assess-
ment, construction, and remediation projects 
for both industrial and governmental clients. 
His areas of technical expertise and proficiency 
include: Environmental Remedial Investigations 
and Feasibility Analyses; Construction docu-
ment and specification preparation; and 
Construction administration. A 1991 graduate 
of the University of Illinois, Valkenburg holds a 
M.S. in Environmental Engineering. He is also 
a licensed professional engineer in Michigan, 
and certified by the Construction Specifications 
Institute as both a Construction Document 
Technologist (CDT) and a Certified Construction 
Specifier (CCS).
Mr. Jeffrey D. Spruit

Jeffrey D. Spruit, Project Manager, Michigan 
Department of Environmental Quality, 7953 
Adobe Road, Kalamazoo, Michigan, spruitj@
michigan.gov. Mr. Spruit has over 24 years 
experience as a geologist and project man-
ager. Jeff has worked on a broad array of 
contaminated sites and environmental issues. 
He currently manages complex and controver-
sial state-funded,and privately-funded reme-
dial actions and Brownfield Redevelopment 
clean-ups. Additionally, he provides geological 
support to district staff and project managers 
on Part 201 and Part 213 remedial actions and 
enforcement staff on district enforcement cases. 
Jeff received a BS in Geology from Grand Valley 
State University in 1975 and a MS in Geology 
from Western Michigan University in 1981. 
Mr. Chris Englert, PE

Chris Englert, Associate, Malcolm Pirnie, 
Inc., 645 Griswold, Suite 1950, Detroit Michigan 
48226, cenglert@pirnie.com. Mr. Englert has 
more than 25 years of environmental consulting 
experience. Chris has worked on a broad range 
of environmental projects including: remedial 
design and construction, wastewater treatment; 
and brownfields projects for both industrial and 
municipal clients. His areas of technical expertise 
include: Environmental Remedial Investigations 
and Feasibility Analyses; Remedial Design; 
Construction Administration; and wastewater 

treatment. Mr. Englert received a B.S. in 
Environmental Engineering in 1982 from the 
University of Michigan. He is also a licensed 
professional engineer in Michigan.

The Use of Sediment Pore Water 
Sampling as an Economic and 
Effective Tool to Investigate 
Groundwater Plumes Discharging to 
Surface Water Bodies

James A. Veenstra (javeenstra@
mactec.com) MACTEC Engineering and 
Consulting, Traverse City, Michigan.

Various remedial investigation activities have 
been conducted at a facility located in northeast-
ern Michigan which is primarily contaminated 
with perchloroethylene, hexavalent chromium 
and a brine solution. Groundwater has been 
impacted to a depth of 160 ft below grade, and 
discharges into a stream 1/2 mile away. 

Investigations performed by MACTEC and 
the Michigan Department of Environmental 
Quality included site characterization through 
soil coring, vertical aquifer sampling, hydraulic 
push, hollow-stem-auger, sonic drilling tech-
niques, and various seismic surveys. Other 
media investigated included surface waters, 
sediment, sediment pore water and macroin-
vertebrates of the stream.

Recently, Michigan Department of 
Environmental Quality staff performed pore 
water investigations in the valley bottom where 
contaminated groundwater was suspected to 
discharge in order to better determine the 
contaminant location and magnitude. Pore 
water samples were collected from the sedi-
ments along the stream course. Sampling was 
conducted utilizing stainless steel mini-piezom-
eters. Laboratory and field analysis indicated 
areas that were affected by the discharge. 
Sampling indicated that the uppermost portion 
of the aquifer (containing perchloroethylene) 
discharges directly through the stream bottom, 
and deeper portions of the plume containing 
hexavalent chromium and brine, discharges 
beyond the present stream-course. There are 
indications that this portion of the plume expres-
sion discharges to the stream through hyporheic 
flow, converging to stream flow (Henry and 
Veenstra, 2007).

The pore water investigation yielded some 
of the more valuable data regarding definition 
of impact to the stream and its associated 
hyporheic zone and community, and did so at a 
relatively low cost compared to other investiga-
tion components. 

An Introduction To The PowerwaveTM 
Process For Improved Waterflooding
Brett Davidson, President and CEO, 
Wavefront Energy and Environmental 
Services Inc., Edmonton, AB, and Cypress, 
TX, USA

Contact: John Warren, Vice President, 
Wavefront Energy and Environmental 
Services Inc., Houston Office, 12300 
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Dundee Court, Suite 208, Cypress, Texas 
77429, Ph: 832.220.1400, Fax: 832.220.1405

The oil and gas industry as a whole is 
undergoing profound change: there is a produc-
tion decline in most oil operations worldwide, 
there is growing worldwide demand for oil that 
is outstripping supply, and there remain few 
new exploration and development basins to 
exploit. To bridge the gap between supply and 
demand companies must look to, and institute 
new technologies to aid in the exploitation of 
remaining reserves.

Wavefront’s patented PowerwaveTM Process 
is an injection technology that allows users to 
improve the flow of fluids in geological materials. 
The major applications of Powerwave include 
improved oil recovery and the remediation of 
contaminated groundwater by increasing the 
performance of existing systems. 

Powerwave can trace its roots back to seis-
mic research conducted in the 1950s when 
earthquakes were observed to affect fluid levels 
in oil wells by creating enhanced flow. The inven-
tors of Powerwave undertook further research 
into seismic wave theory to uncover the reason 
behind this occurrence and found that, for many 
different geological environments, an energy 
wave, having specific characteristics, would 
stimulate flow throughout the area affected by 
the wave. This, in turn, would increase fluid 
flow, such as the production of oil, similar to the 
increases that were observed by earthquake 
seismic stimulation. 

PrimawaveTM Process - A Dynamic 
Injection Method for Enhancing 
Environmental Groundwater 
Remediation
Brett Davidson, President and CEO, 
Wavefront Energy and Environmental 
Services Inc., Edmonton, AB, Canada, and 
Cypress, TX, USA

Contact: John Warren, Wavefront Energy 
and Environmental Services USA Inc., 
Houston Office, 12300 Dundee Court, Suite 
208, Cypress, Texas 77429, 
Ph: 832.220.1400, Fax: 832.220.1405

Treating groundwater aquifer contaminants 
has remained problematic for decades. The 
injection of remedial fluids have had varied suc-
cess primarily due to the difficulty of inducing 
liquid flow in heterogeneous and low permeabil-
ity porous media. Given the relative cost of site 
remediation the majority of remedial programs in 
the environmental sector center on amendment 
injections for in-situ remediation. Companies 
providing remedial products in the environmen-
tal industry tend to focus on chemistry and biol-
ogy, not the physical distribution of the chemical 
or biological agent used to degrade and elimi-
nate the contaminant. Clearly, contacting the 
contaminant is crucial to successful remedies 
and restoring a contaminated site to its natural 
state in a more expeditious manner.

Often, flow into the aquifer only takes place 
through preferential flow paths. When a liquid 
amendment is introduced, usually under some 
form of pressure injection, there is little or no 
possibility of bypassing these preferential flow 

paths therefore the amendment may only affect 
a limited area. Hence, a great majority of the 
aquifer is unaffected by the treatment fluid.

A major technological development has 
shown that many of the problems encountered in 
amendment injection can be overcome through 
the application of dynamic energy, achieved 
by inducing a pressure pulsing action on the 
liquid being injected. The process, known as 
PrimawaveTM is a patented technology, veri-
fied by Environment and Industry Canada, for 
improving the flow and distribution of liquids 
in aquifers. Primawave is not a stand-alone 
technology rather it is an enabling technology 
that does not supplant current methodologies 
but enhances them. The major applications of 
Primawave include: 
• Introduction of chemicals such as surfactants, 

reducers, and oxidants
• Introduction of bioactive agents and nutrients
• Increasing the basic flow rate so as to shorten 

any clean-up activity
Tailored pressure pulses produce a distinct 

waveform (“wave”) that travels at velocities on 
the order of 10-150 m/s in rock and soil. The 
wave generated from the tailored pressure pulse 
disperses geometrically just as any other wave, 
therefore, as it propagates from the source, its 
magnitude drops. The role of this wave in the 
mechanics of Primawave in field applications is 
paramount: it causes the pore space to dilate, 
which in turn, leads to flow enhancement and 
the widespread distribution of an amendment 
in the subsurface. Thus, as amendments are 
injected by this manner, the displacement front 
progresses much more uniformly, allowing 
greater contact with the aquifer fluids including 
the contaminant.

The Primawave Process adds an extremely 
important element to remedial injections that, 
until the inception of the Primawave Process, 
has gone largely addressed: fluid contact.

The presentation will review the science and 
engineering aspects of the Primawave Process 
as well as reviewing field results.

A Hydrostratigraphic Approach for 3D 
Modeling of Aquifer Architecture
Welty, Nicklaus, ARCADIS, Novi, 
Michigan, Porsche, Robert, ARCADIS, 
Novi, Michigan, Kurzanski, Paul, CSX 
Transportation, Jacksonville, Florida

Detailed aquifer characterization is funda-
mental to development of effective remedial 
strategies. Without an understanding of the 
complex, three-dimensional hydrostratigraphic 
architecture, remedial system design can over-
look significant heterogeneities that influence 
contaminant transport. Geostatistical techniques 
like geologic indicator kriging (GIK) have been 
successfully employed when a wealth of data 
exist. This approach was used at an industrial 
site in western Michigan, where data have been 
collected from nearly 200 boreholes. The site is 
adjacent to the Grand River, and is underlain 
by sequences of post-glacial fluvial sediments. 
Simplified “layer-cake” stratigraphy fails to rep-
resent the complex facies patterns that are pres-
ent. Geologic data from the site were imported 
to CTech’s Environmental Visualization System 

(EVS), a program designed for 3D analysis of 
environmental data, and 3D GIK routines were 
applied. Results demonstrate the importance 
of approaching aquifer characterization from a 
depositional environment framework.

Hydrogeology of the Yellow Dog 
Plains, Marquette County, Michigan: 
Testing Segerstrom’s Conceptual 
Model of “Beheading” the Yellow Dog 
River with Real Data.
Wiitala, Daniel W., CPG-10210, North 
Jackson Company, P.O. Box 218, 1004 
Harbor Hills Dr., Suite 102, Marquette, MI 
49855

In 1964, Kenneth Segerstrom (USGS) pub-
lished a paper (1) that presented a concep-
tual model of the Quaternary hydrologeological 
evolution of the Yellow Dog Plains of northern 
Marquette County, Michigan. Based on water-
shed drainage patterns and quaternary deposi-
tional models, his model concluded that much 
of the upper reaches of the Yellow Dog River 
would inevitably be “beheaded”, or captured, 
by the continual increase in drainage basin 
size by the headward cutting of the Salmon 
Trout River into the Yellow Dog plains from the 
north. This erosional progression of drainage 
basin development on the Yellow Dog Plains 
has been in action since the start of post-glacial 
drainage, following a period of glacial deposi-
tion and glacial lake drainage that previously 
dominated the hydrology of the area and created 
the surficial geology of the Yellow Dog Plains 
as it exists today. 

Since 2002, the hydrogeology of the Yellow 
Dog Plains has been studied intensively as 
part of baseline environmental studies for a 
proposed non-ferrous metallic mining project. 
These studies have resulted in a testing of 
Segerstrom’s hypothesis with significant stream 
flow, groundwater flow, and hydrogeochemi-
cal data and groundwater/surface water flow 
modeling. These data strongly support the 
conceptual model offered by Segerstrom and 
currently the groundwater basin associated with 
the Salmon Trout River extends well south of 
the surface watershed divide between the two 
rivers that is defined based on land surface 
topography. 
(1) Segerstrom, K., 1964, Negaunee Moraine 

and the Capture of the Yellow Dog River, 
Marquette County, Michigan, Geological 
Survey Research, U.S. Geological Survey 
Professional Paper 501-C, Pages C126-
C129.
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A Paleoenvironmental Cross 
Compression of the Arkadelphia and 
Navesink Formations
Garretson, Clay: Paleontology Agent, 
AKM Travel Company LLC, Van Buren, 
Arkansas 

Both the Arkadelphia and Navesink forma-
tions are well known in paleontology as fos-
siliferous units given that each of these fossils 
is representative of an animal that once lived 
in the environment represented by the marl of 
the corresponding formation. Using the known 
environmental niches of these organisms it is 
possible to narrow the environment of deposi-
tion for these formations thereby resulting in a 
better paleoenvironmental interpretation. The 
outcrops of the Arkadelphia used in this study 
are located in southwest Arkansas and parts of 
Louisiana and Texas. Outcrops of the Navesink 
are located in the Cretaceous outcrop belt of 
New Jersey (specifically Monmouth County). 
The premise of this study is simply to compare 
and contrast these two formations in the areas 
of geology and paleontology in order to yield 
information concerning the paleoenvironment 
of these two important areas. Background 
research on this problem has proven very fruitful 
yielding stratigraphic sections and paleontologi-
cal information. This study will add to the overall 
understanding of the biomechanics at work in 
these two localities.

Evaluation of Asmari Reservoir 
Caprock Keybeds (Miocene), Pazanan 
Oil Field, Zagros, Iran
Zarvani, A.Sasan, and Soleimani, Bahman, 
Petroleum Geology Group, Chamran 
University, Ahwaz, zarvani@scu.ac.ir

The Pazanan oil field located at South West 
of Iran with 60Km long and 4-6 Km wide. This 
reservoir is one of the largest condensate gas 
reservoirs in Iran that has an economical oil 
column. The caprock of this oil field (Miocene 
age), were evaluated using well-logs (Gamma 
Ray and Sonic) SEM, optical petrography, 
isotopic analyses and Geochemical data. The 
caprock type is mainly consisting of Mudstone. 
On the basis of our investigations, the caprock 
can be divided into six keybeds: A,B,C,D,E,F. 
Sonic and Gamma-Ray well logs were used to 
determine lithological changes. The observed 
textures of Anhydrite are microlitic, sphero-
lite, porphyroblast, satin-spar and granular. 
Bituminous Shale sample was analysis geo-
chemically. The analytical data of Bitumen`s 
biomarkers belong to member 1 of Gachsaran 
Formation applied to evaluate sedimentary 
basin and maturity evaluation of probable 
source rocks in the caprock. The presence 
of Tricyclic Terpanes, Bisnorhopane and low 
quantity of Gammacrane index is subsidiary of 

low salinity. Some organic geochemical indica-
tors of caprock are also indicating marine-ter-
restrial environment. Maturity analyses showed 
that bituminous shale of keybed B is immature. 
δ13C in extracted saturate and aromatic parts 
of bitumen is -25.1 and -22.8‰ respectively. 
Carbon isotope value (δ13C) of carbonate 
samples is -20.7. The value δ34S of anhydrite 
varies from 16.6 -16.8 to 20.8-21.1‰. These 
data are indicating marine to non-marine source 
and relate the presence of two fluids: diagenetic 
(brackish) and primary sea water. These data 
and lithological variations verify a Sabkha-
lagoonal environment. The hot-wet and hot-dry 
climate can be concluded.

A Geophysical Study of 
Glaciotectonic Deformation, 
Ludington Ridge, Michigan
Aylsworth, Robert L., Michael S. Morse, 
and Remke L. Van Dam, Department of 
Geological Sciences, Michigan State 
University, East Lansing, Michigan

Late Wisconsin glaciotectonic processes 
have resulted in large deformation structures, 
which are visible in a 1.5km long section of cliff 
face along the eastern shore of Lake Michigan 
south of Ludington, Michigan. Several appar-
ent clay diapirs rise from below beach level to 
near the top of the ~50m high cliff. The clay 
was deposited in a proglacial lake environment, 
while overlying sands and gravels were depos-
ited as glacial outwash during ice re-advance-
ment. The sequence is topped by areas of eolian 
dune sand. On the surface there are springs 
and gullies, indicating a preferred pattern of 
groundwater drainage and past landslides. 
Characterization of this system will improve 
understanding of the glacial history of west 
Michigan and the effects of this deformation on 
the local hydrology. In order to study the inland 
extent and orientation of these structures we 
used a suite of geophysical methods and strati-
graphic interpretations. The primary method of 
study was electrical resistivity, which utilizes 
the strong electrical contrast between the clay 
and the overlying sands and gravel. A series 
of constant spread traverses (Wenner array 
with a-spacings of 30 and 90m) was performed 
along parallel transects perpendicular to the 
expected orientation of the clay deformation 
structures. Data interpretation was aided by 
1D soundings and stratigraphy from well logs. 
Further investigation to gather higher resolution 
data on areas of interest was performed using 
ground-penetrating radar and multi-electrode 
roll-along Wenner surveys with a-spacings 
ranging from 6 to 162m.

The Sediment Record of Productivity 
from Oligotrophic Lakes: A Multi-
element Approach
Lori N. Babcock, David T. Long, Matthew 
J. Parsons

Contact: Lori Babcock, Michigan State 
University, babcoc86@msu.edu

Lake sediment records of nutrients are often 
used to understand changes in productivity 
within the lake and land use in the watershed. 
Oligotrophic lake-watershed systems can pro-
vide insight into the cycling of nitrogen and 
other nutrients in a more natural environment 
compared to eutrophic or mesotrophic systems.  
Torch and Mullett lakes, located in the northern 
Lower Peninsula of Michigan, are oligotrophic 
lakes that vary in their land use histories and 
physical attributes (e.g., watershed size). The 
aim of this study was to interpet the environ-
mental record (i.e., changes in productivity), 
as recorded in 210Pb dated sediment cores, 
of these lakes using a multi-element approach. 
Total nitrogen and total carbon were ana-
lyzed using a Perkin Elmer CHN Analyzer; all 
other elements were analyzed using induc-
tively coupled plasma mass spectrometry with 
hexapole technology. Compared to literature 
environmental records Torch and Mullett lakes 
had low concentrations of total nitrogen (TN). 
Sediment nutrients concentrations from Mullett 
Lake were increasing in the top section of the 
core, suggesting increased primary productivity. 
Trends of nitrogen and phosphorus from Torch 
Lake are conflicting; nitrogen concentrations are 
increasing in more recent sediments whereas 
phosphorus concentrations are decreasing. 
This implies a source of nitrogen independent 
of phosphorus. Although Torch Lake may be an 
geochemical end-member, the results suggest 
that the nitrogen record alone may not provide 
enough information to determine past changes 
in productivity. 

A Geophysical study to locate grave 
sites at the Maple Ridge Cemetery, 
Sault Ste. Marie, MI
Carley A. Shane, Lake Superior State 
University, Sault Ste. Marie, MI

Kelso R. Paul, Lake Superior State 
University, Sault Ste. Marie, MI

Nelkie Emory, Lake Superior State 
University, Sault Ste. Marie, MI

Maple Ridge Cemetery, located in Sault 
Sainte Marie, MI operated during the 1800s as 
a municipal and catholic burial site. Many of the 
cemetery records were burned in a fire and sev-
eral events of headstone and burial relocation 
leave the location of many buried sites unidenti-
fied. As part of restoring the cemetery, the city 
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of Sault Ste. Marie plans to erect a decorative 
fence around the cemetery. We conducted 
a geophysics survey implementing Ground 
Penetrating Radar and Electrical Resistivity 
techniques. Our goal was to identify a fence 
location, avoiding existing graves and to deter-
mine burial plot locations and dimensions. 

Ground Penetrating Radar suggests grave 
depths of 3.5 feet, consistent with recorded buri-
al depths of approximately 3-4 feet. Due to the 
lateral resolution of resistivity data, exact loca-
tions of buried remains rely primarily on Ground 
Penetrating Radar data with its better horizontal 
resolution. Analysis of Ground Penetrating 
Radar suggests the municipal and catholic 
burial sites have different plot dimensions. Good 
data quality for the municipal section provides 
a high degree of confidence for plots 16 x 16 
feet, consistent with historical records. A plot 
layout of 20 x 20 feet is likely for the catholic 
portion of the cemetery based solely on the 
Ground Penetrating Radar data. A distance of 
3-5 feet from the sidewalk is likely the best fence 
location. Additional Ground Penetrating Radar 
surveying is suggested to delineate the catholic 
plot layouts and to further restore the historical 
Maple Ridge Cemetery. 

Using Non-Intrusive Geophysical 
Techniques to Identify Potential 
Hazards at the Decommissioned 
Camp Lucas Military Facility in Sault 
Ste. Marie, MI
Churchill, Kim M.* Paul R. Kelso. Lake 
Superior State University, Sault Ste. Marie, 
Michigan

Camp Lucas is a decommissioned military 
facility located in the northeastern part of 
Michigan’s Upper Peninsula in the town of Sault 
Ste. Marie. There are concerns that defense 
department materials remain buried at the site. 
The primary objective of this geophysical inves-
tigation was to identify potential underground 
hazards at the site.

This investigation utilized magnetic, elec-
tromagnetic, electrical resistivity and ground 
penetrating radar techniques in order to detect 
the presence of subsurface materials. The geo-
physical survey suggests that multiple bodies 
with varying characteristics are buried at the 
site. Models created for the magnetic anomalies 
were consistent with the susceptibility of ferrous 
materials and had dimensions of two meters or 
less. These sizes indicate that the most likely 
cause for the large anomalies is due to targets 
such as pits or trenches with various ferrous 
materials. 

The geophysical methods used provided 
coverage of the survey area in a short period 
of time and were non-intrusive. The results 
obtained from the different techniques were 
complimentary and indicate caution should be 
exercised when developing the area. Further 
investigation is necessary to determine if the 
buried materials are hazardous to the environ-
ment.

Characterization of a Volcaniclastic 
Formation from Idaho’s Eastern 

Snake River Plain as an Analog to 
Martian Sediments
Freeman, Emily D.; Xu, Huifang; Konishi, 
Hiromi; Blöthe, Marco; and Roden, Eric E.

Samples taken from an iron-rich, weathered 
basalt formation in Box Canyon in Idaho’s vol-
canic eastern Snake River Plain were analyzed 
as an analog to Martian sediments. The material 
was concluded to be primarily comprised of 
nontronite, an Fe(III)-rich smectite, and nano-
crystals of maghemite, a cubic mineral that 
has a structure very similar to that of magne-
tite. Analysis of total iron concentration using 
citrate-bicarbonate-dithionite extraction yielded 
a mean weight percent Fe(II) of 2.86%. The 
surface area of the strongly magnetic portion 
of the sample was found to be 110 m2/g and 
the majority of the pores fell within a range of 
2 – 15 nm. X-ray diffraction (XRD) and X-ray 
energy dispersive spectroscopy (EDS) data 
indicate that the sample also contains quartz, 
feldspar, and phillipsite (a potassium-rich zeo-
lite). Transmission electron microscope (TEM) 
images revealed remarkably uniform nano-
sized crystals of maghemite with an average 
size of approximately 5-10 nm, along with larger 
crystals of phillipsite and nontronite. 

The composition of the sample suggests 
this portion of the unit experienced chemically 
stable, low temperature, hydrous conditions 
as it altered from basaltic volcanic glass to the 
present mineral assemblage. The presence of 
maghemite indicates that a reducing environ-
ment, necessary for the formation of precursor 
materials such as magnetite or green rust, once 
existed. Low-temperature, reducing environ-
ments are common in modern systems which 
sustain microbial activity. Subsequent oxidizing 
conditions may have resulted in the transforma-
tion of precursor material into maghemite. It has 
been proposed that nanoporous maghemite is a 
result of the oxidation of nanoporous, biogenic 
magnetite (Chen et al., 2005). Recent fieldwork 
in the area may add insight to our understand-
ing of the environment of formation. This 
study represents a collaboration between the 
University of Wisconsin’s Biogeochemistry and 
Nanogeoscience labs, as part of a partnership 
with NASA’s Astrobiology Institute.

Graduate Student Poster
Emily D. Freeman, edfreeman@wisc.edu,  
Paleoenvironmental Reconstruction of 
Cambrian Sandstones, Central Wisconsin

Gordon, Elizabeth A. and Knuteson 
Casey*; St. Norbert College, De Pere, WI 
54115

Cambrian sandstones in Wisconsin are the 
deposits of marine and non-marine sedimentary 
environments, discerned in part by fossil con-
tent, sedimentary structures and facies associa-
tions. An absence of fossils in Knuteson Quarry 
renders their origin less certain. Observed sedi-
mentary facies characteristics (mineral compo-
sition, grain size, sedimentary structures) and 
subsurface correlation records indicate these 
rocks are likely equivalent to lower lithofa-
cies of the Mt. Simon Formation farther west. 
Paleocurrent azimuths at this quarry, however, 

do not fit data patterns reported from elsewhere 
in the Mt. Simon Formation. This discrepancy 
is interpreted to have resulted from localized 
deflection of paleocurrents due to paleotopo-
graphic features close to the ancient shoreline 
of the Wisconsin Arch.  

Predicting the spatial distribution of 
groundwater recharge at regional 
scales with the Integrated Landscape 
Hydrology Model (ILHM)
Kendall, A.D.1, Welty, N.R.H2, Hyndman, 
D.W.1

1Department of Geological Sciences, 
Michigan State University, East Lansing, 
MI 48824
2ARCADIS, Novi, MI 48377

Forecast changes in climate and land use 
are expected to alter the amount and distribu-
tion of groundwater recharge in the Great Lakes 
region. To understand how these changes will 
affect water resources, predictive tools capable 
of explicitly describing changes to individual 
processes of the hydrologic cycle are required. 
Quantifying groundwater recharge at regional 
scales, either through baseflow separation tech-
niques or watershed modeling, typically requires 
lumping hydrologic processes in a way that limits 
the predictive capability of these methods. 

To address these limitations we devel-
oped a comprehensive watershed/subsurface 
modeling environment called the Integrated 
Landscape Hydrology Model (ILHM). This code 
combines established numerical modeling tools 
including MODFLOW and hydrologic process 
models from literature, with a few novel codes. 
These routines were selected for their suitability 
to both fine-scales (~100 m, ~1 hr) and large-
domains (>10,000 km, >20 year). 

We have applied the ILHM to predict 
groundwater recharge, evapotranspiration, and 
stream discharge across the Muskegon River 
Watershed in northern lower Michigan for the 
period of 1980-2006. The results demonstrate 
that ILHM is suitable to predict both inter- and 
intra-annual variability in these processes. 
Year-to-year variation in recharge can be 
50% or more, and seasonal variability even 
higher, irrespective of fluctuations in precipita-
tion. The results also reveal significant changes 
in groundwater recharge induced by variations 
in climate, land use, and soil type. Importantly, 
the results differ considerably from empirically-
derived estimates currently in use by state and 
local planning agencies.

Subsurface Stratigraphy Of The 
Devonian Dundee Formation, 
Michigan Basin, Usa - A Log Based 
Approach
Kirschner, Joshua P. and Barnes, David 
A., Michigan Geological Repository for 
Research and Education - Department 
of Geosciences, Western Michigan 
University, 1187 Rood Hall, 1903 West 
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Michigan Ave, Kalamazoo, MI 49008, 
j3kirsch@wmich.edu 

A distinct hard ground surface separates 
two disparate facies tracts in numerous Middle 
Devonian, Dundee Formation cores in the 
Michigan basin subsurface. This sharp strati-
graphic contact is distinguished by scour and/
or dissolution of a partially lithified surface, 
which is commonly bored and/or eroded, and 
overlain by rip up clasts. This contact probably 
represents both subaerial and subaqueous 
exposure surfaces and a subsequent period 
of slow sediment accumulation. Diverse supra-
tidal to shallow marine, shoal-water carbonate 
facies occur below this contact, basin wide. 
More lithologically homogeneous, fossilifer-
ous, mudstone-wackestone facies overlie the 
hard ground surface in core and are indicative 
of transgression to more distal, open marine 
conditions. 

Analysis of hundreds of wireline logs through-
out the basin reveals a widespread gamma ray 
marker (grm) coincident with the hard ground/
marine flooding surface observed in core. 
Although present across much of the basin, the 
grm does not always occur apparently due to 
local variability of carbonate lithofacies, espe-
cially in more open marine Dundee successions 

in the eastern basin. A corresponding sharp 
decrease in porosity, inferred from lithodensity 
logs, commonly coincides with the grm and is 
typically present even when the grm is not. 

Formal basin lithostratigraphy does not 
subdivide the Dundee Formation. This inves-
tigation supports the idea that the Rogers City 
Limestone, recognized in outcrop, is actually a 
laterally extensive unit that can be differentiated 
from the underlying Dundee (aka “Reed City 
equivalent”) Formation throughout the Michigan 
basin subsurface. Log-based, stratigraphic sub-
division of the Rogers City - Dundee succes-
sion is important in understanding the primary 
depositional history, genesis, and distribution 
of highly productive, secondary dolomite reser-
voirs in the Rogers City.

Monitoring the Effect of Land Use on 
Seasonal Changes in Soil Moisture 
Using Electrical Resistivity Soundings 
across a Mid-Michigan Ecotone
Malkowski, M.A., D.H. Jayawickreme, R.L. 
Van Dam, D.W. Hyndman, Department 

of Geological Sciences, Michigan State 
University, East Lansing, MI 48824, USA

In recent years, electrical resistivity has been 
increasingly used to study spatial and temporal 
changes in vadose zone soil moisture. Many 
of these studies, however, involved controlled 
injection or infiltration experiments. In this study, 
we examine the influence of climate and veg-
etation characteristics on seasonal variations 
in vadose zone soil moisture using analysis 
of repeated electrical resistivity soundings in 
a deciduous forest and grassland. The field 
site, located in glacial till near East Lansing, 
Michigan, has been permanently instrument-
ed with an electrode array (a-spacing 1.5m) 
crossing the vegetation boundary and multiple 
sensors for monitoring soil moisture and tem-
perature. Data have been collected in Wenner 
mode on a bi-weekly average over a 1-year 
period that started in October 2006. Apparent 
resistivity data have been inverted using a 
three to four layer geometry and corrected for 
temperature. The resistivity changes correlate 
well with precipitation events and changes in 
vegetation characteristics. Seasonal soil mois-
ture patterns differ significantly under the two 
vegetation types, which we attribute to varying 
root zone depth and evapotranspiration rates.
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Our geology students at Northern 
Arizona University are in the process of 
signing up for their spring courses. Over 
the years I have had the opportunity to 
advise hundreds of undergraduates as 
they work their way toward their goal of 
earning a bachelor’s degree in geology. It 
is critical that students touch base with 
their advisors in order to ensure that the 
proper courses are being taken and in an 
order that either is logical or completes 
any pre-requisites needed for a course. 
Occasionally I have a student who thinks 
he or she doesn’t need to check in with 
me. A well-informed advisor [hopefully 
this is someone similar to your advisor] is 
aware of what courses are being offered 
each term. This is important especial-
ly in your home department because 
courses are sometimes offered out of 
sequence due to faculty sabbaticals or 
other instructor absences from campus. 
I encourage you to have a dialogue with 
your advisor to help make your academic 
journey a pleasant one with a minimal 
number of challenges, so you can com-
plete your degree in a timely manner.

David M. Best, Ph.D., MEM-0883

“General” Industry Comments... 

1. Students should attempt to obtain 
OSHA 40CRF 1910 hazardous waste 
training. The document is available 
on-line. Some continuing education 
schools offer the 40 hour class. This 
training is mandatory for anyone 
working in environmental field. A 
student who has the training (or at 
least read the documents) has a leg 
up over those who don’t. (It would be 
nice if college taught the course since 
it is required in so many fields). 

2. Get experience through an intern-
ship. Our local college requires it 
for graduation. They can find intern-
ships through their placement office 
and the local chapters of profes-
sional organizations. The only other 
criteria an employer can consider 
is GPA. Make the effort - volunteer 
- anything to get any experience. It 
also shows that the student is will-
ing to make the effort and go beyond 
minimal requirements. 

3. Forget about playing with Flipper. 
Those jobs are few and far between 
and we get tired of seeing career goal 
is to “work with marine animals.” 

4. Learn how to WRITE. Technical 
writing is SO important. You may be 
the best mineralogist in the world, 
but if you can’t write a technical 
paper, no one will know. We see most 
students write in the same common 
manner they speak... not a pretty 
sight. 

5. Convey your PASSION. Real rock 
heads are proud of it. The last thing 
we want to hear in an interview is 
that “I majored in geology so I could 
get a job”, or “I majored in geology 
because biology was full”. Don’t be 
afraid to show the interviewer you 
LOVE geology and can’t wait to do 
more! 

Good luck! 
Melinda Hamsher,

MEM-1088









After 3½ years of plan-
ning and preparation, the 
2007 annual meeting has 
finally come and gone. 
By all reports, the meet-
ing was a great success 
and was enjoyed by all. 
Nearly 300 people, includ-
ing students, speakers, 
and exhibitors, attended 
the meeting.  Activities 
started Saturday morning 
October 6th with a field 
trip to Mackinac Island. 
The main part of the meet-
ing kicked off Sunday eve-
ning with the opening of 
the exhibit area and the 
Icebreaker, which featured 
a silent auction, chocolate 
fountain, cash bar, student 
poster contest, and nearly 
30 exhibitors.

Monday featured the 
beginning of the techni-
cal sessions, which were 
very well attended, the Old 
Mission winery tour, short 
courses on the geology of 
the Michigan basin and 
low-flow sampling, and 
the evening at the Dennos 
Museum with Keynote 
Speaker Mark Myers of 
the USGS. At the conclu-
sion of the keynote address, 
the Michigan Section pre-
sented Mr. Myers with a 
plaque in appreciation of 
his continued support of 
AIPG and its mission.

Tuesday continued the 
technical sessions, a social 
trip to the grass river area, 
the very popular glacial 
geology short course, and 
a fossil collecting trip to 
Stoneport Quarry north 
of Alpena, where partici-
pants were able to collect 
fossils and witness quarry 
personnel blast a quarry 
bench. In the evening, the 
awards presentation took 
place in the ballroom dome 
after the exhibits had been 
removed. Traditionally, the 
awards presentation had 
been a long process during 
which many of the attend-
ees grew bored and left. 
This year, the awards were 
presented in a streamlined 
fashion before dinner. After 
dinner, the planning com-
mittee had a surprise for 
the attendees; rather than 
yet another speaker who 
would present a dry topic, 
we brought out comedian 
David Crowe. The change 
of pace was well received, 
and everyone that attended 
was “seriously amused”.

Wednesday saw the 
conclusion of the technical 
sessions, a mining short 
course, and a trip to the 
Leelanau Peninsula winer-
ies. Thursday morning 14 
attendees left for the two-
day post meeting field trip to 
the Marquette Iron Range 

and the Tilden/Empire 
mine complex. Participants 
got to see the open mine 
pits, had a chance to col-
lect ore from the Tilden 
Mine, and viewed the 
pelletizing plant. Friday 
morning before returning 
to Traverse City, partici-
pants entered the Republic 
Mine property to view the 
restoration efforts of the 
pit, waste rock piles and 
tailings basin. They also 
were able to collect pieces of 
the banded iron formation 
mined from the pit. At the 
request of the participants, 
an “extra” stop was also 
made at Jasper Knob in 
Ishpeming.

To everyone that 
attended the 2007 Annual 
Meeting, thanks for help-
ing make the meeting such 
a great success. For those 
that didn’t get a chance to 
attend, you missed a great 
meeting. Photographs of 
the events and trips were 
taken by several members 
of the planning committee 
and headquarters staff. All 
photos are available on the 
Michigan Section website 
for you to view and down-
load (http://mi.aipg.org/).

Adam W. Heft,
CPG-10265

2007 General Chairman

AIPG would like to THANK all of the awardees, families, friends and members who made the 
2007 Annual Meeting a memorable and successful event. We would especially like to THANK 
the 2007 Annual Meeting Committee for their hard work and dedication to the meeting.

Adam W. Heft - General Chairman
Eric E. Wallis - Program Co-Chairman
Dawn L. Prell - Program Co-Chairman
Tim B. Woodburne - Short Course Chairman
Allan R. Blaske - Field Trip Chairman
Ty J. Black - Exhibit Chairman

Ed E. Everett - Publicity Chairman
Gary T. Dannemiller - Registration Chairman
Kevin D. Lund - Finance Chairman
Matt A. Vander Eide - Spouse Program
    Chairman
Joe W. Sheahan - Student Affairs

AIPG 2007 Annual MeetingAIPG 2007 Annual Meeting
Traverse City, MichiganTraverse City, Michigan
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AMERICAN INSTITUTE OF PROFESSIONAL GEOLOGISTS

SCHOLARSHIP
PROGRAM

Purpose
To assist students with college education costs and to promote student participation in the American 
Institute of Professional Geologists (AIPG). Up to four scholarships will be awarded to declared 
undergraduate geological sciences majors who are at least sophomores.

Scholarship Awards
Scholarship awards in the amount of $1,000.00 each will be made to 
eligible students attending a college or university in the U.S. Scholarships 
are to be used to support tuition and/or room and board.

Eligibility Requirements
Any student who is majoring in geology (or earth science), is at least a sophomore, 
and is attending a four-year accredited college or university in the U.S. can apply. 
Also, the student must be either a student member of AIPG or must have applied for 
student membership at the time the application for the scholarship is submitted.

Each student who is awarded a scholarship agrees, by accepting the scholarship, to 
prepare a 600 to 800 word article for publication in The Professional Geologist. The 
subject of the article must be related to a timely professional issue.

Application Process
Applicants must submit: a letter of interest with name, mail and e-mail addresses, and 
telephone number; proof of enrollment in an eligible geological sciences program, transcripts; an 
original one-page essay on why the applicant wants to become a geologist; and a letter of support 
from a faculty member familiar with the applicant’s academic work. The application packet should 
be submitted to:

American Institute of Professional Geologists
Attn: Education Committee Chr.
1400 W. 122nd Ave., Suite 250

Westminster, CO 80234

For questions regarding the application process
call (303) 412-6205 or e-mail: aipg@aipg.org.

Applications must be
received by

FEBRUARY 15th
Awarded the month of

SEPTEMBER

Basis of Awards
Awards will be based on the content and creativity of the 
essays as judged by the Education Committee. The decisions 
of the Education Committee are final.



DENIM OR KHAKI LONG-SLEEVE SHIRTS 
100% cotton, garment washed, tuck-in tail, 
button-down collar, horn tone buttons, patch 
pocket. and adjustable cuffs. Embroidered 
AIPG spelled out with pick and gavel. Sizes: 
XS-4XL. Prices: $22.50 (XS-XL) / $24.00 (2XL) 
/ $25.50 (3XL) / $27.00 (4XL)

AIPG STORE (also available online at www.aipg.org)

SWEATSHIRT - Hanes Ultimate Cotton 
Crewneck Pullover, 90/10 cotton/polyester fl eece. 

AIPG embroidered 
lettering. Colors: Red, 
Gray, Navy, Light blue, 
and Gold. Sizes: L-XL-
XXL Price: $22.50 (L-XL) 
/ $24.00 (XXL)

MARBLE MUG 
11 oz., blue with 
matte gold lettering 
on both sides.
Price: $5.00

CHECK OUT OTHER GREAT ITEMS
AVAILABLE AT WWW.AIPG.ORG

CAP - Velcro closure. Embroidered AIPG 
spelled out with pick and gavel.
Colors: black, tan, royal blue, and
white with blue bill. Price: $12.75

ORDER 
ONLINE AT

www.aipg.org

POLAR FLEECE VEST - Elastic waist, 2 zippered front pockets, embroidered AIPG 
lettering with pick and gavel. Choose from Black, Navy, Royal, Charcoal, Burgundy,
Forest or Khaki. Sizes XS - 6X, Tall Sizes LT - 3XLT. Tall sizes available in black and 
navy. (If ordering size 2X and up, please call the National AIPG offi ce for special 
ordering at (303) 412-6205. An additional $1.50 will be added to sizes 2X and up). 
Price: $25.50

POLAR FLEECE 1/4 ZIP PULLOVER 
Elastic waist and cuffs, contrast collar, 
embroidered AIPG lettering with pick 
and gavel. Colors:  Black, Navy, Royal, 
Charcoal, Burgundy, Forest, Khaki. 
Sizes XS - L. Price: $27.00

Promotional Items
Polar Fleece Vest and

Marble Coffee Mug 
Price: $24.50
SAVE $6.00!

GNEISS T-SHIRT - Fruit of the Loom 
100% Cotton, preshrunk. Front left 
breast has AIPG logo and back has 
text “Geologists are Gneiss, Tuff, and 
a Little Wacke”. Colors: black or gray. 
Sizes: S - XL - $16.50 and
Sizes: 2XL and 3XL - $18.00

NEW! T-shirt NEW! Ladies Shirt

LADIES’ 3/4-SLEEVE V-NECK SHIRT  
95/5 cotton/spandex stretch fabric, 
embroidered AIPG lettering with pick 
and gavel. Colors: Banana, Black, Light 
Blue, Pink, Lilac, Red, Navy, Turquoise, 
White.  Sizes S - 2XL  - $30.00

Fleece Pull-Over

Fleece Pull-Over




