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AIPG Booth at GSA Convention

AIPG had a booth at the National GSA Convention, October 
31-November  3, 2010, in Denver, Colorado. Volunteers helped 
in signing up 131 new student members, and discussing the 
benefits of joining AIPG. 

AIPG Headquarters would like to say Thank You to 
all of the booth volunteers. Those volunteers are Cathryn 
Stewart, Joe Struckel, Alan Benimoff, Rick Obernolte, Steve 
Krajewski, Tom Cavanaugh, Curt Johnson, Ben Maas, Raju 
Sitaula, Christina Bicksler, Ed Ullmen, Jim LoCoco, Mark 
Wood, Sam Gowan, Cameron Morissette, Peter Maciulatis, 
Cindy Cason, Larry Cerrillo, Chris Kravits, Jim Burnell, and 
David Abbott

The following names were drawn as raffle winners at 
the AIPG booth. Chris Banser (Font CD), Drew Chenoweth 

(sweatshirt), Kyle Greenberg (sweatshirt), Sierra Derby (AIPG 
beanie), Mike Phillips (Arizona Geological book), Hunter 
Morton (Geological Hazards Book), Andrew Parisi, (AIPG 
briefcase), Jeremy Wenemelchih (Colorado Roadside book), 
Judah Epstein (AIPG Briefcase), Brandt Kayser (coffee mug),  
Ellyssa Tennant (travel mug), and the Grand Prize went to 
Chris Kakolewski (crystal tourmaline). The drawing was held 
at noon on the last day of the convention. All winners had to 
be present to win.

Thank you to Joe Struckel, who came back to help with 
the raffle.

The AIPG booth was a great success due to the help from 
all of the volunteers.

Booth 
Volunteers Ben 
Maas, SA-0979 

and Raju Sitaula, 
SA-1470.

Booth Volunteers 
Jim Burnell, 
MEM-0205, 

Vickie Hill, AIPG 
Membership 

Services Manager 
and Joe Struckel, 

MEM-0689.

Signing up new 
members.

Booth 
Volunteers 

Cindy Cason, 
CPG-08100 and 

Sam Gowan, 
AIPG National 

2011 President, 
CPG-07284

Busy booth 
time.

It’s Raffle Time.
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Elementary Student Asks 
About Geology and the Ice Age

In mid-November AIPG Headquarters received the follow-
ing letter from Benjamin Lui, 

“Dear AIPG,
“My name is Benjamin Lui and I am eleven years old. I 

am in the Elementary Laboratory Center (ELC) in Quincy, 
Massachusetts. I also go to Beechwood Knoll Elementary 
School. In ELC, I am doing an independent research project 
on something I find interesting and I chose ice ages. I picked 
it because I liked snow and ice. Once, in third grade, I put ice 
cubes in my sister’s socks and, well, you get the picture.

“When you open the envelope, you will find a sheet of paper 
with a few questions on it and a self-addressed envelope. If 
you have time, please answer my questions. Thanks! If you 
know anyone who might help with my project, please mail a 
sheet with their address to me.

“Sincerely,
“Benjamin Lui”

Ben’s questions are:
1. How did you get interested in geology?
2. What was your favorite animal in the ice age?
3. Would you like living in an ice age?
4. In your opinion, what do you think would be good about 

living in an ice age?
AIPG Headquarters e-mailed copies of Ben’s letter and 

questions to a number of AIPG members and here are their 
responses.

Mike Lawless, CPG-09224 and 2010 AIPG President wrote: 
Dear Ben,

Thank you for sending your questions on the ice ages. I am 
glad to hear you are interested in geology because it is a very 
exciting field of study. I became interested in geology as a boy 
when I spent my summers in Maine in Acadia National Park. I 
loved the bald granite mountains that had been scraped clean 
by the glaciers during the last ice age. Seeing how black basalt 
had intruded into the pink granite, leaving straight black lines 
of rock through the granite made me realize the rocks had a 
story to tell about their formation.

My favorite ice age animal is the saber-toothed cat. Their 
long canine teeth must have made them a fierce predator. It 
would have been exciting to see them hunting and catching 
the large game animals that lived during the ice age, as long 
as I wasn’t the prey!

I would not have liked living in an ice age because I don’t 
like the cold weather, or snow and ice.

I think it would have been very difficult to live during the ice 
age because of the cold. The good part would be that there would 
be plenty of food if you could catch it, but unfortunately not 
many fresh vegetables. I bet you’d probably like that part!
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I hope you continue to pursue your interest in geology. There 
are many jobs available in geology and it is great to be able to 
earn a living and have fun at the same time.

Sam Gowan, CPG-07284 and 2011 President wrote: 
Dear Ben,

I appreciate your interest in Geology. We need many more 
like you with an interest in the sciences. Geology is a lot of 
fun, and we have a lot yet to discover. 

My interest in geology started when I was eight years old. 
My parents took my brothers and me to Alberta, Canada where 
a Canadian friend of ours hooked us up with a guide who led 
us to the Canadian Badlands along the Red Deer River. We 
found dinosaur bones eroding out of the clay. I still have the 
bones, which my children and I have shown many times to 
students like you. 

My favorite ice age animal is the short-faced bear. This 
is an animal that lived in the area near where you live now 
toward the end of the last ice age. I am fascinated by its size 
and the fact that it must have been able to run very fast. Some 
scientists believe it could have run 35 miles per hour. People 
that lived then must have been very scared since it only ate 
meat, unlike bears of today that also eat berries, seeds and 
other plant material. I feel sorry for those families that had 
that animal lurking around in the woods near their homes. 

I would have liked living in the ice ages because I, like you, 
enjoy the cold, snow and ice. I think that families and their 
clans would have needed to be very strong and must have 
helped each other a lot to survive. I suspect that people that 
lived during that time would have been fun loving even though 
they would have needed to work hard to find food and survive 
the cold. These are good reasons for living during an ice age. 

I hope you continue to pursue geology. It is good to work at 
something you enjoy.

Robert Font, CPG-03953 and 2005 AIPG President, wrote: 
Dear Benjamin,

I am glad to know that you are interested in geology. It is a 
profession that can be filled with much excitement and great 
experiences. It has been the case for me!

I became fascinated with geology once I was in college. I 
started out in physical education and foreign languages, but 
later drifted into mathematics and science. When I took my 
first geology course, I fell in love with the subject matter. At 
first, I wanted to study volcanoes and earthquakes and later 
specialized in geological engineering and petroleum geosci-
ences. I worked as a university professor, for a large oil and 
gas company, and for the past 20 years as the head of my own 
consulting and service company. I have enjoyed my career 
tremendously.

Now about the ice age; I’ve got to tell you that I grew 
up around the Caribbean Sea, swimming and diving in its 
crystal-clear waters. I am much more of a beach guy than a 
cold-weather person. If I had lived during an ice age, I would 
have done my best to stay warm. I bet you I would have looked 
like a walking fur ball! I would have spent much time hunting 
and fishing and studying nature around me. As for my favorite 
animal, I have two to mention. I like the saber-toothed cats 
and the dire wolves. They had to be strong and smart to eat 
and survive.

I hope that you pursue geological studies. You will learn 
about many beautiful things that occur in nature and find 

out ways in which we can help mankind by using the Earth’s 
resources. 

Good luck Benjamin.

Barbara Murphy, CPG-06203 and 2011 AIPG President-
elect, wrote: 
Dear Ben,

I was glad to learn of your interest in geology and the ice 
ages from your letter to AIPG. I am sure you are learning 
about the ice ages in Massachusetts and the glacial features 
throughout New England. I am a bit familiar with Quincy 
where you live. I went to college in South Hadley. I also took 
geology classes at Amherst College while I was at Mt. Holyoke 
College. Amherst College has a museum with information 
about the ice ages. You might enjoy visiting there if you have 
the opportunity.

In response to your questions, I became interested in geology 
when I had an earth science class in 9th grade. I was interested 
in the history of the Earth, how mountains formed, what made 
volcanoes erupt and what caused earthquakes, and the history 
of early life and dinosaurs. When I was growing up, I really 
loved being outside, hiking and exploring. I still do. Now I 
have a better understanding of the Earth.

My favorite animal of the ice ages is the wooly mammoth. I 
have a stuffed animal wooly mammoth and he is so cute. 

I think I would like to live in the ice ages. At one time I 
thought about being a glaciologist because I liked snowshoeing 
and skiing and being in the snow and mountains. I also hope to 
go to Antarctica sometime. I have been to northern Canada.

Living in an ice age would mean that man would need to 
be more innovative and adjust to the climate changes and use 
of resources. People might be very dependent on transporting 
food and other products to those areas affected by the ice age. 
There would certainly be other changes in life style because 
of the climate change and the ice age.

I hope you will find geology and the ice ages very interest-
ing. There is so much to explore, to see, and to learn but be 
sure to enjoy your pursuits.

Good luck. It was nice to receive your letter.

David Abbott, CPG-04570 and TPG ethics columnist, wrote: 
Dear Benjamin,

The American Institute of Professional Geologists (AIPG) 
sent me and several other geologists your letter and asked that 
each of us respond to it. I hope you receive several responding 
letters because they will all be different.

I am a consulting geologist specializing in the evaluation of 
a wide variety of mineral resources including precious metals 
(gold, silver, and the platinum group metals), base metals 
(primarily copper, lead, and zinc), and the industrial minerals 
(a very broad category covering the minerals we use everyday 
although we may not recognize them as such). The industrial 
minerals include salt; the minerals that make paper white 
and take ink; the clays used in porcelain (sinks, bathtubs, 
plates, cups, etc.), tiles, bricks, etc.; building stones; aggregate 
for concrete and asphalt; the limestone from which cement is 
made; potash and phosphate fertilizers; wallboard and plaster; 
abrasives like sand paper, emery boards, etc.; the silica used in 
glass and computer chips; a variety of components in paints; 
and a wide variety of other things.

You asked four specific questions. My answers follow.
How did you get interested in geology?

ELEMENTARY STUDENT ASKS ABOUT GEOLOGY AND THE ICE AGE
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I grew up in Colorado and traveled around the west by car 
with my family. I visited places like the Grand Canyon, Teton, 
Rocky Mountain, and Yellowstone National Parks. I also did a 
lot of camping as a Boy Scout and did a lot of mountaineering 
in high school. As a result, when I took my first geology course 
as a college freshman, I’d been to half the places pictured in 
the textbook as examples of geologic features. I realized that I 
knew a lot more geology than I thought I did. One of the hardest 
parts of any subject area is learning the technical terminology 
and really understanding what the terms mean. Because of 
my travels, camping, and mountaineering experiences, I knew 
what dikes, moraines, cirques, glaciers, meanders, faults, and 
many other terms meant. My knowledge reflects the fact that 
geology is a field science. You have to go out and look at the 
rocks, at the landscape. You get paid to take hikes and visit 
all sorts of interesting places. I was hooked on becoming a 
geologist by that first course.

Too often most people’s exposure to geology is visiting 
natural history museums and seeing collections of fossils and 
minerals. While minerals and fossils are important parts of 
geology, they are only a part. Why is the landscape shaped 
like it is? Why are there mountains in some places and not 
others? Why do different mountain ranges look different? Why 
are volcanoes interesting? These and lots of other questions 
are what fascinate geologists. A famous 19th century geologist, 
G.K. Gilbert, once said that every geologist should experience 
three things: walk on a glacier, watch a volcano erupt, and 
feel an earthquake. I’ve experienced all three.

What is your favorite ice age animal?
I don’t have one. While I know something about the ices 

ages—there have been several in addition to the most recent 
Pleistocene ice age you like—ice ages have not been a subject 
of particular interest to me. Saber tooth tigers are pretty cool. 
And the pronghorn antelope of the American west—they are 
really common in Wyoming—evolved into an incredibly fast 
runner in order to get away from the big cats that hunted 
them during the ice age. Although the big cats are extinct, 
antelope are still with us.

Have you been reading about the recent discovery of a 
treasure trove of ice age animals in Snowmass, Colorado? The 
dig is still going on, although winter snow will shut it down 
shortly. This is one of the most important ice age mammal 
and plant finds in long time. The remains have not yet been 
fossilized, that is converted to stone. Look up the stories on 
the internet. Sources include the Denver Post, the Denver 
Museum of Nature and Science at www.dmns.org/museum-
news/mammoth-and-mastodon-madness-day, www.9news.
com, and the Aspen, Colorado papers.

Would you like living in an ice age?
The answer to this question depends on where one would 

live. At the time of maximum ice extent, your home in Quincy 
was under a glacier. The southern part of Cape Cod is a termi-
nal moraine. Colorado during the ice age would have been more 
like Alaska is now with alpine glaciations in the mountains 
and ice-free areas in the valleys. So Colorado would have been 
an okay place to live. Because of all the ice, the rivers were a 
lot wider and deeper then.

In my opinion, what do I think would be good about living 
in an ice age?

If you look over the average temperatures for past 500 to 
600 million years, you’ll realize that the Earth’s current tem-
perature is still below the long-term (500 million year) average. 

Global temperature fluctuations have been going on for a very 
long time. We’re still coming out of the last ice age. As reflected 
in my previous answer, what would be good about living in an 
ice age depends on where, particularly on what latitude and 
elevation, you live. Today people living in Antarctica require 
constant resupply from the rest of the world. People living in 
Alaska, northern Canada, and in the world’s high mountain 
ranges are living in conditions that are not unlike conditions 
that would have existed during the ice age.

Bill Siok, CPG-04773 and AIPG Executive Director, wrote: 
Dear Benjamin,

Well, young man, you certainly wrote an interesting letter. 
Thank you for sending it to AIPG. 

I must tell you that I also enjoyed snow and ice when I was 
growing up in Massachusetts. Now that I’m a bit older, I don’t 
enjoy the cold and the elements which come with it quite as 
much. Of course, since you’re asking about the Ice Age, per-
haps you’ll find my responses interesting. I hope that by the 
time you read this, you’ll be enjoying a nice cold, snowy New 
England winter.

Your first question is an excellent start. My geologist friends 
and I discuss this question among ourselves frequently. There 
is a common thread among us, we all enjoyed (and still enjoy) 
being outside and working outside. Studying geology allowed 
(and still allows) me to understand how the earth formed and 
how it looks from the top of the atmosphere down to its core 
4000 miles below our feet. 

I too learned about glaciers and the ice age when I was 
in elementary school. I was fascinated by the idea that the 
town I lived in was covered by more that one mile of ice ten 
thousand years before I was born! To be honest, I didn’t give 
much thought to animals which existed during the ice age, I 
was too busy wondering how people were able to live.

When I did begin to think about the ice age animals, I 
believe I was most fascinated by the woolly mammoth. I was 
impressed that an animal which looked like an elephant with 
hair could live in the northern cold climates and find enough 
plants to eat and also survive hungry predators like the saber 
toothed tiger.

I would not have enjoyed living in the glaciated areas of 
earth during the ice age. Humans did exist during the ice 
age, but most lived closer to the equator where the weather 
was milder. The main reason I would not have enjoyed living 
during the ice age was that life expectancy was so short. Very 
few people lived beyond their 35th birthday.

The good thing about living during the ice age was that 
there were no computers, cell phones, TVs and so forth. On 
a serious note, our ancestors had to work very hard merely 
to find food and stay warm. I don’t know what we (modern 
man) can say about the good or the bad of living during that 
time except that life was short and harsh. The good is that our 
ancestors were able to survive and live to establish a lineage 
that resulted in our being here on earth today. 

I truly hope that my responses were of some value to your 
project.

Stephanie Jarvis, SA-1495 and Student Voice columnist, 
wrote: 
Hi Ben,

I’m glad to hear that you’re interested in geology! I am cur-
rently studying geology and biology in college and am always 
happy to hear from another geology enthusiast, especially 

ELEMENTARY STUDENT ASKS ABOUT GEOLOGY AND THE ICE AGE
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one with such great questions. Your first one is definitely the 
easiest, so I’ll start off with that.

Growing up hiking in the Red River Gorge in Kentucky, with 
all of its natural arches and bridges, probably had something 
to do with my fascination with geology. Most basically, how-
ever, I have always liked rocks. Now, there is definitely more 
to geology than rocks, such as climate and water, but rocks 
are a pretty big deal to us. And they’re really cool. Some of my 
earliest memories are of filling boxes and jars with pebbles 
from the walkway behind my house—I loved all the colors! And 
once, during recess in elementary school, I found a rock with 
a leaf imprint on it—quite the find in the sea of gravel under 
the monkey bars. I think that was a defining moment for me. 
I wanted to understand everything about that little piece of 
rock, and the leaf that left its mark, that I could. There was 
no turning back.

Now, for your hard questions. Would I like living in an ice 
age? Of course, people did live in ice ages—they left records 
of their lives on caves and rocks, so it’s definitely possible. It 
would be hard, though. I would miss my garden! However, I 
think it would have been really neat to see animals like the 
woolly mammoth. I also really like cold weather. Think of all 
the skating and skiing you could do! I believe I would like it, 
but probably not as much as I like living in a non-ice age. 

My favorite ice age animal? That’s a hard one. Giant 
Beavers, which were the size of black bears, were pretty cool, 
though the saber-toothed squirrel from the movie is awe-
some!

Good luck with your project!

Bob Stewart, CPG-08332 and TPG Editor, wrote: 
Dear Benjamin,

I received your letter through the American Institute of 
Professional Geologists (AIPG). My response will join those 
of others who were copied on your letter.

Most of my work is in Connecticut, and deals with the inves-
tigation and clean-up of contaminated sites. This is my third 
career. During and after my graduate studies at university, I 
worked in mineral exploration for several mining companies, 
exploring for gold, uranium and diamonds, mostly in Canada. 
I was then fortunate enough to achieve one of my professional 
goals to teach and conduct research at the university level, 
which I did for six years at Iowa State University. Since 
then, I have been working as an environmental consultant, 
investigating and cleaning up contaminated property, mainly 
in Connecticut. Presently I work for a multi-national consult-
ing company called Arcadis in their Manchester, Connecticut 
office. My university education includes degrees in geology and 
soil science, and I specialize in glacial geology.

How did you get interested in geology?
I spent my kindergarten through grade 6 years living in 

Toronto, Ontario. During the summer my parents would take 
me to the beach on the shore of Lake Ontario. The beaches 
were stabilized against wave erosion with limestone boulders 
quarried inland from Ordovician and Devonian rocks. The 
limestone boulders were full of fossils and I found them to be 
absolutely fascinating. I always managed to collect a few hand 
specimens for my room. My parents were very supportive, and 
my mother periodically moved my collection to the rock garden 
in front of our house when it was time to clean my room.

At one of my elementary schools, the path around the base-
ball diamond was covered with crushed stone (basalt, it turns 

out), which contained crystals of fool’s gold (pyrite). None of 
us could hit very well, so the infielders spent as much time 
picking up fool’s gold as fielding grounders. My teacher noticed 
me one day, and said her husband was a geologist, working 
in the Timmins area of northern Ontario. This was about the 
time (1964) that Texas Gulf Sulphur geologists discovered the 
Kidd Creek mine, one of the world’s largest deposits of copper, 
lead, zinc, and silver.

We moved from Ontario to Massachusetts when I was 12, 
and began to vacation on Cape Cod. As you may be aware, 
Cape Cod is a product of Pleistocene glaciation, and the glaciers 
left behind many erratic pebbles and boulders eroded from 
bedrock north of the Cape. I continued my rock collecting, 
although the fossils were fewer and harder to find. I’ve always 
enjoyed swimming and surfing, and I started to pay attention 
to how the beaches changed in response to tides and storms. 
My high school did not have a geology class, but my biology 
class included a discussion of evolution, prehistoric life, and 
geologic time. As a university freshman I took introductory 
classes in biology and geology. The geology class included a 
field trip to examine the geology of northeastern Pennsylvania, 
and I thought that if the geology department will do this for 
an introductory class, things can only get better, and that 
proved to be the case.

What is your favorite ice age animal?
Without a doubt the wooly mammoth—it epitomizes the 

ice ages to me. 
Would you like living in an ice age?
It would be a challenge. Because of my interest in glacial 

geology, I have often thought about living in an ice age to see 
how continental glaciers actually worked in terms of creating 
landscapes with unique characteristics. How would I survive? 
I can only imagine the difficulties associated with finding food 
and shelter. I can get a good idea from books I’ve read about 
arctic and alpine exploration.

In my opinion, what do I think would be good about living 
in an ice age?

Much of the northern hemisphere of the planet was covered 
by glacier ice, which would have caused a drop in sea level of 
about 300 feet, so many coastal areas would have been much 
larger. Climates world-wide would have been different, along 
with the distribution of plants and animals. I think I would 
be interesting to observe these differences. For instance, fish-
ing trawlers occasionally dredge up mammoth teeth from the 
sea bottom off Cape Cod, so we know that when the sea level 
was lower, the continental shelf was exposed, and mammoths 
were living there.

Ron Wallace, CPG-08153  and  2010 AIPG Vice President, wrote: 
Dear Ben:

I received a copy of your letter and I’m happy you are 
interested in geology and the ice age. When I was about your 
age I did read many books on cave dwellers and the animals. 
I thought that was an interesting time in man’s history. It 
wasn’t until I was in college that I took my first introductory 
course in geology that I became hooked. 

I’ve lived in the south most of my life, so I’m not a real fan 
of cold weather. The woolly mammoth would have been great 

ELEMENTARY STUDENT ASKS ABOUT GEOLOGY AND THE ICE AGE
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Douglas Adams, in The Hitchhiker’s 
Guide to the Galaxy, asserts that the 
answer to the ultimate question about 
life, the universe, and everything is 42. 
He also notes that if you do not under-
stand the question, you will not under-
stand the answer. This article reverses 
that Geology 101 maxim, “the present 
is the key to the past,” by believing that 
the past—the experiences of those who 
have been out of school for a couple of 
decades or more—has something to tell 
you about your futures.

You have begun your geoscience car-
eer by majoring in the subject. Perhaps 
you have already acquired experience in 
the field through summer and/or part-
time jobs. Regardless of the specialty you 
are pursuing, you can expect that the 
cyclic nature of the business will result 
in your having several employers. If the 
experiences of those who went before 
you provide any guidance, it indicates 
that in order to stay employed, you must 
be flexible enough to switch specialties, 
perhaps more than once. For example, 
moving from the petroleum business 
to hydrology or environmental geology 
can build on the realization that fluids 
moving through rocks behave in similar 
ways. The analysis of fractured crystal-
line rock aquifers has similarities to 
the movement of mineralizing solutions 
through similar rocks. Coal is not only a 
fuel itself; it contains another fuel, meth-
ane. The point being that basic geologic 
skills are needed regardless of your cur-
rent or future specialty. Some of you may 
even have done some specialty switching 
in school because of job opportunities or 
research support. 

Reflections on a Geologic Career, 
which available for free at the AIPG 
website, www.aipg.org under “AIPG 
Publications,” contains a variety of 
papers addressing the issue of finding 
and retaining professional positions. 
Download a copy and read it for a wealth 
of practical advice. The authors provide 
answers to questions they wished they 
had known when they were your age. 

Key points are expecting that change 
will occur, being flexible, and networking 
through active participation in profes-
sional societies. An advantage AIPG 
offers as a professional society is that 
its members are from all specialties 
and employers, so you become part of a 
broader network when it comes time to 
switch specialty. 

But your professional career is only 
a part of your life—at least I hope so. 
Joining with a spouse is a common big 
step in life. Some of you have already 
taken this step or have specific plans for 
doing so. For others of you, this is still 
something in your future, but probably 
enough of your friends have coupled up 
so that marriage is less of a theoretical 
concept than it was in high school. 

Being part of a couple has a distinct 
impact on your career. You no longer 
have the flexibility you had when you 
were single. Do you want to travel as 
much? Where can your partner find 
work in his or her chosen field? Teachers, 
family practice MDs, and nurses are 
examples of professions with greater job 
mobility than many others. Investment 
bankers generally do not. If your job 
moves you to a different town, can your 
partner find suitable satisfying work 
as well?

Whose career opportunities will be 
pursued when? Some couples have had 
successful marriages despite the fre-
quent or prolonged absence from home 
by one or both partners, but this seems 
to be the exception rather than the rule. 
Does one of you work for a firm provid-
ing family health coverage? One of the 
problems of hooking up with another 
geoscientist is that you both will be in 
similar job cycles. But marrying someone 
in another profession does not guarantee 
against both of you being simultaneously 
caught in downturns. I know this from 
personal experience.

Being part of a couple usually leads 
to two other life characteristics (features 
or bugs, depending on how you look at 

them), a house and children. The mort-
gage must be paid every month. Children 
have lots of ever changing needs and 
wants, most of which cost money. Your 
job provides the income but its location 
affects your style of life. Relocations 
are disruptive to a greater or lesser 
degree. Some locales have greater job 
opportunities than others. The same is 
true of educational, cultural, and other 
characteristics. Some people pick a place 
to live and do whatever is required to 
live in that place. Others follow their 
career, relocating whenever relocation 
is required.

While only you can provide answers to 
the issues discussed above, they are very 
real issues that you should carefully con-
sider in planning your career. A planned 
career is far more likely to be successful 
and rewarding than an unplanned one.
While no one can see into the future, 
you can learn to spot trends and make 
necessary adjustments in what you are 
doing. You should have goals in mind. 
Although being open to serendipity is 
worthwhile as well. All your opinions and 
choices have consequences. Think about 
the consequences of your choices as you 
move through life

This article was originally published 
in 2005 and was reprinted in 2008. 
Because students are not in college that 
long, periodic republication is warrant-
ed.

David Abbott is a consulting geolo-
gist specializing in evaluating precious 
metal, PGM, base metal, and industrial 
mineral resource and reserve estimates 
and mineral property appraisals. He 
spent 21 years as a geologist for the US 
Securities and Exchange Commission 
(the first law of exploration is “Use some-
one else’s money,” which means some 
sort of securities transaction). He has 
been a consultant since February 1996. 
He compiles the Professional Ethics & 
Practices column for TPG. AIPG has 
awarded him the Martin Van Couvering 
Award and Honorary Membership.

David M. Abbott, Jr., CPG-04570

Students: Gazing Darkly 
Into the Future —
Career, Life, and Everything
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This piece is long overdue to appear in 
the TPG, as I originally put my thoughts 
on paper immediately after my first time 
participating in an AIPG annual meet-
ing, in Grand Junction, Colorado. After 
all, it is better late than never. ”Here” in 
this article refers to the United States 
and “There” refers to Ghana, my home 
country.

On the dawn of October 2nd 2009, wait-
ing in the cold autumn weather at the 
Denver airport for the next available bus 
to take me to the Greyhound Station, I 
was full of excitement to partake in the 
annual meeting. I had a lot of wishful 
thoughts about how the meeting was 
going to be and how I will get along 
with it. I had seen photos of the annual 
meetings in the TPG but had never been 
part of it before. For the first time, I was 
privileged to be part of the meeting. I was 
so excited that I had finally made it.

While sitting in the bus from Denver 
to Grand Junction, I was still thinking 
about the meeting, but I could not help 
gazing all around at the geological fea-
tures along the road. I was amazed at 
the Rocky Mountains. To me it was rocks 
in prints! It was the first time seeing 
such wide and massive rock exposures. 
Hardly do you see outcrops in the tropical 
rain forest of Ghana, and if you do, they 
are mainly found along road cuts or at 
the coast. If you have been to the part of 
the world where I come from, you would 
understand my point.

My first day at the meeting was a 
memorable experience considering the 
warm reception I received from members 
who I did not know from anywhere. It 
was then that I remembered the saying: 
“Geology is a profession of comradeship.” 
Geologists have one thing in common; 
they speak the same language-ROCKS! 
I felt at home immediately but to my 
complete surprise, about 90% of those 
at the annual meeting were older geolo-
gists. Then I asked myself, where are 
the young geologists like myself? Aren’t 
there any young geologists ”here?” I kept 
asking myself these questions with the 

hope that the situation might change but 
there was no change till the end of the 
meeting. Back ”there”, there are many 
more younger geologists as compared 
to older geologists. There is hardly a 
geological meeting organized and if it 
is, it is full of young faces. I was happy 
to see these old “Geos”, full of geological 
experiences and more than willing to 
share with me their stories. I have longed 
for this “there” but never had it until I 
got “here”. In all, I had an unforgettable 
experience at the meeting and would 
never want to miss one such as that.

Coming back to my questions and 
trying to find answers to them, I could 
not help but ask the people I met at the 
meeting . I then realized that others have 
the same worry about the situation as 
me. This is what compelled me to write 
this piece for my younger colleagues. My 
little experience as a young professional 
is that the university prepares you with 
academic knowledge but not professional 
knowledge. No amount of university 
education can make you a professional. 
Professionalism is attained by practice 
and tutelage.

The situation “here” is that there are 
many professional tutors (older geolo-
gists with long experience) with few 
students or young geologists under their 
tutelage. It is not that there are no young 
geologists “here” but in my opinion, 
we, the young geologists do not see the 
need to be under tutelage. Moreover, 
the essence of professionalism may not 
have caught up with us. There are pro-
fessional meetings and organizations to 
help us accomplish our career goals but 
there is a problem of making appropri-
ate choices.

On the contrary, back ”there”, it is the 
opposite of what is “here”. There are few 
older “Geos”, no effective professional 
umbrella organization, hardly are there 
professional meetings, and no knowledge 
of professional development. The fate 
of the young geologists is in their own 
hands. 

Thus, I have learnt that, “some 
have food but have no mouth, while 
some have mouth but have no food”. 
I always reminisce about the article I 
read in July-August, 2010 TPG by Andy 
Johnson , CPG 07072 “Who Will Speak 
for Minerals?” My paraphrase has been; 
“Who Will Speak for Geosciences?”

Dear colleagues, the geological soci-
ety is aging and there is a need for the 
young geologists to hold up the mantle 
and champion the course of geosciences. 
If no one takes up the challenge, geology 
will be relegated to the background in the 
future and it will take a battle to win the 
acceptance we are now enjoying. A vast 
majority of our older geologists in AIPG 
are ready to transfer all their knowledge 
at no cost to us, so what are we doing 
about it? No condition is permanent! 
Will you speak for geosciences? If you are 
interested, sign up as a student or mem-
ber of AIPG so that together the flame of 
geology will continue to light.

Here and There!

James N. Adu, MEM 1311,
Graduate Student, New Mexico Tech, 
Socorro, NM

James Adu, MEM-1311 pictured with AIPG 
Executive Director Bill Siok, CPG-04773 at 
the 2009 AIPG annual meeting in Grand 

Junction, Colorado
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Education and Training 
of Geologists; 
Is Field Camp Still Relevant?

This article summarizes the discus-
sion that has developed over the last 
six months within the AIPG group on 
LinkedIn.com1 about field camp and 
whether undergraduate (summertime) 
field training is still necessary for basic 
qualification as a geologist. As you will 
see in the following, several interest-
ing and relevant sub-discussions also 
started, and the conversations occasion-
ally veered in somewhat unexpected 
directions. Some strong opinions were 
expressed (including by the under-
signed), but in every case the postings 
were friendly and constructive.

The rest of this article begins with 
the “original” posting, then continues 
with examples of replies and other dis-
cussions. An attempt has been made to 
“group” the discussions by topic.

Original Post: Is There a 
Role for Field Camp in 
the Training/Education of 
the Modern Geologist? 

“I posted this in a petroleum group and 
was curious whether the AIPG members 
had a different view... 

“When you are looking to hire a 
Geologist, is Field Camp optional? nice 
to have? important and valued? 

“Who are the successful Geologists in 
your organization - did they experience 
Field Camp? What are their thoughts 
on this topic (a good water cooler ques-
tion). 

“When hiring someone right from 
school, are your most successful can-

didates specialists or generalists (clas-
sical)? 

“Why (or why isn’t) Field Camp impor-
tant? 

“Thanks! I look forward to hearing 
from you!” – Peter MacKenzie, CPG-
10698, Columbus, Ohio

Replies were immediate. Some were 
short and to the point:

“A geologist without field camp is not 
a well trained geologist. No university 
should be cutting back on field study they 
should be increasing it! I would never 
hire a geologist without field camp.” – 
George H. Davis, CPG-10951.

“Field camp separates us from the 
engineers. There is no substitute for 
bumbling in the field until you figure out 
what you are really looking at.” – Robin 
Dornfest, CPG-11292.

Some replies were longer:
“Throughout my career, I continue to 

come back to experiences and lessons I 
learned through Geology Field Camp. 
Without a doubt, the most valuable 
class I ever took was field camp. Camp 
experiences teach problem solving and 
geologic understanding that can’t be 
done elsewhere. The vigor-and-pursuit 
aspects of investigation are often one 
of the most important traits that gets 
developed at field camps. Without hav-
ing the appetite for hard work in the 
field, the understanding of geology would 
be much less.

“I completed field camp at the LSU 
Camp in Colorado Springs. When I left 
there in 1980, the camp had rosters of 

previous classes painted on boards hung 
in the rafters of the mess hall that went 
back to the 1920’s. As I remember, look-
ing through those names, many of those 
geologists went on to teach across the 
country, to discover many new oilfields, 
and to ensure the wise use of our mineral 
resources. I have to believe that they 
would agree that their experiences at 
field camp led them to successful careers 
in Geology, to which we all have ben-
efited from. I am certain that the many 
other university field camps around the 
country have alumni with similar accom-
plishments and beliefs. Field camps are 
most certainly one of the most important 
experiences for students of geology.” – 
George Conger, Ph.D.

Two important sub-discussions 
occurred recently. The first was on the 
“cost” of field camp, and the second was 
related to issues of “liability” for inci-
dents and accidents. Example posts on 
each topic follow:

Cost of Field Camp
“Personally I feel that field camp is 

quite important and extremely benefi-
cial, if you want to be a geologist; but if 
you’re afraid to get dirty and don’t love 
to just touch rocks, you’re in the wrong 
career. That said, as a current student at 
UT Austin with the required course load, 
the cost of field camp (tuition $3,489, 
camp cost $2,100, plus cost of gear) and 
the need to work part-time to keep the 
lights on it is rather prohibitive. As it 
is most students will take a full course 
load in the Fall and Spring and then take 

Peter H. (Pete) Dohms, CPG-07141 
Pensacola, Florida

 1. The social media site “LinkedIn” (www.linkedin.com) has developed into a powerful tool for business networking. A few minutes is 
required to set up a basic profile for yourself, and to begin to build up a “network” of contacts. As time goes by, you will find yourself 
prompted to “complete” your profile, and to expand your network outward. Powerful search capabilities allow you to obtain contacts with 
a variety of professional interests literally anywhere in the country. One of the options for networking is to link yourself to a “group;” 
AIPG is one that is available. One of the options for a “group” is for one of its members to start a discussion thread on LinkedIn, to 
which other group members can reply.
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IS FIELD CAMP STILL RELEVANT?

4-9 hours at a community college in the 
summer just to get out in 4 years. Here 
at the Jackson School, field camp is six 
weeks long. So for me to take field camp 
I have the six weeks of lost income from 
working over the summer to support my 
wife and I, approximately $5600 in basic 
tuition costs (UT Austin tries to cover 
at least half of the $2100 fee so let’s say 
$4600 total tuition and fees) the cost for 
field gear (clothing, boots, tent, sleep-
ing bag, etc.) that will last six weeks of 
camp (expensive gear) and the loss of 
the ability of taking other courses during 
the summer like, “Intro to Underwater 
Basket Weaving” or “The History of 
Hair” or other interesting and critical 
courses I have to take to graduate. 

“So while I love the concept of field 
camp and think it’s integral to being 
a geologist, it’s becoming increasingly 
impractical. In my case I’m supposed 
to attend field camp summer 2011. 
I also have to attend a three week 
Hydrogeology field camp this summer. 
In my case it’s more practical and sig-
nificantly cheaper for me to replace 
field camp with an internship and sac-
rifice the educational and experiential 
opportunities of field camps.” – Mike 
Dobbins, Student & Researcher, 
Univ. of Texas at Austin

“…, obviously finances are a major 
factor, budget tightening departments 
looking for places to trim and improve 
income and expense metrics per unit 
hour... 

“Coupled with the modern field camp 
expectation. You may be surprised, well, 
I am certain you will be surprised, at 
the relative improvement in comforts 
in the modern field camps...Old timers 
who may have camped, later may have 
lived in primitive cabins, then rented 
apartments or dive motels, then today 
resort hotels, it has (d)evolved. Old tim-
ers may have prepared all their own food, 
whereas today catering and restaurants. 
Old timers may have driven to the field, 
today fly. Old timers were 19 and single, 
today there are many non-traditional 
students who must work summers to 
support families and still go to school. 
Things are quite different today, per-
sonally I think in not a great way. I do 
wonder about the kid that wants to do 
field camp, but doesn’t want to sleep in a 
tent on the outcrop...or worse have never 
been camping, or seen a mountain...why 
geology? Has the science d(evolved)...
what is a modern geologist? I personally 
think the train is off the track in many 
ways... 

“In short, the costs of field camp today 
are high(er) than in the past, I think stu-
dents are clients rather than plebes... 

“A reason this conversation is impor-
tant is to inspire professionals to reit-
erate the importance of the rocks and 
relationships, and to engage the schools 
with high quality field programs, to help 
them design and maintain the programs 
to meet our expectations. To do that we 
need to get involved, get our companies 
involved, and support, financially those 
quality camps with funding, scholar-
ships, and grants... 

“It is important, even in the world of 
the Modern Geologist (which Geology as 
we know it may not be recognized as a 
big component...). – Peter MacKenzie, 
CPG-10698.

“…I wasn’t in a position then to 
go on into academia and thus had to 
switch gears to a mix of engineering 
and environmental geology with some 
emphasis on hydrogeology in Michigan. 
At that time there were no hydrogeology 
field camps although there is a good 
one now at Western Michigan Univ. 
Consequently I urge students starting 
out to look seriously at the field camp 
experience recognizing that they will 
likely never get another shot at it. 

“At the same time I also recognize 
the financial burden it creates as does 
all higher education today. That is 
something for which we all need to seek 
a solution. It’s approaching the point 
where the middle class is being cut out 
financially (too poor to afford it, too rich 
for financial aid) and expenses are rapid-
ly outrunning what financial assistance 
is available to the talented student. All 
I can suggest is to persevere and leave 
no financial stone unturned. In the long 
run you’ll be glad you did.” – Lawrence 
M. (Larry) Austin, CPG-05181.

Liability Issues
“WOW I can’t even believe the ques-

tion came up! It’s like eliminating inter-
ships from a medical degree.... But 
unfortunately the question is all too 
valid. I am meeting a LOT of geology 
students who have never seen the field 
because of budget constraints yes, but 
also because of LIABILITY! Apparently 
they might trip and fall and sue the col-
lege - ergo it is safer to read a book.... 
I bet if we were able to meet we could 
spend a week telling stories about our 
“field scars” - TRUE? Where does this 
insanity end? Will we all be relegated 
to remote telemetry in the safety of our 

sterile labs? – Melinda Hamsher, PG, 
MEM-1088.

“Melinda: I agree completely: liability 
is a scourge of getting many things done, 
especially with field-based education 
of any sort. Liability with field camps, 
though, is a far more complicated beast 
than a student twisting an ankle. In 2003 
one of UT-Austin’s vans flipped over 
early on in field camp, killing a student 
and a professor (Geotimes, July 2003 has 
a story on it). In 1999 two students at 
IUGFS were killed when they lost control 
of a carry-all while free-wheeling and 
drunk on a Saturday night, which result-
ed in the field camp director constantly 
being in court or in legal meetings for the 
next two years, and a strict, bordering 
on draconian, enforcement of behavior 
at the next year’s field camp, which I 
attended. Both of those situations were 
hell for all involved. Given that we’ve 
evolved into such a litigious society, it’s 
no wonder a college administrator would 
look at how a field program is conducted 
in the light of the above incidents and 
want to shut it down, or modify it to the 
extent that it would be impractical to 
run. On countless fieldtrips and camps 
over the years I repeatedly witnessed 
students doing downright dangerous 
things they were told explicitly not to do 
(exploring abandoned mineshafts, free-
climbing fractured quarry walls above a 
large group, crossing 4 lanes of interstate 
traffic without looking, etc...). As an 
experienced field geologist myself, I look 
at this behavior and think to myself ‘This 
is a lawsuit waiting to happen’.” – Joe 
Kopera, Geologist, MEM-0953.

This article needs to conclude with 
some of the “best” comments on the value 
of field camp, in terms of what it prepares 
us for when we get started in our careers 
in the “real world.”

“I’ve seen an increasing trend among 
young geotechnical engineering profes-
sionals to do ‘desktop studies’ in prepa-
ration of extensive reports, and I always 
insert a word of caution to them that they 
cannot adequately address a site without 
a site visit. Desktop studies are great in 
the research phase or when planning for 
a field visit, but until you see the rock 
and get an assessment of site conditions, 
local geology, unique problems in the 
area, and the degree of competence of the 
workers doing the job, you really haven’t 
addressed a problem adequately. 

“Sometimes it’s fairly simple. Any 
time it gets more complex than layer-
cake geology of unweathered rock, you 
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need to see what is going on, and char-
acterize it accurately and concisely. 

“Field camp is an essential step in the 
educational process for refining young 
professionals into competent working 
professionals. Without it, substantial 
time is spent in training them into a 
mode of thinking and action which they 
don’t understand.” – George H. Davis, 
CPG-10951.

“I believe field camp and other field 
experience is more important now than 
ever because of the availability of com-
puter programs and models. Engineers 
sometimes are frustrated that geolo-
gists cannot give an answer and then 
follow that with a 100% guarantee. I 
believe that frustration results from a 
lack of understanding regarding strati-
graphic heterogeneity (I work primarily 
in Florida). I would be concerned if a 
geologist was conducting a modeling 
exercise without the benefit of field 
experience because he/she would likely 
not understand geologic complexity and 
the potential error in data used in their 
models.” – John Herbert, MEM-1252.

The Future of Field Camp
So, where do we go from here? 

Re-reading the discussion thread for 
this paper has confirmed what my gut 
was telling me; field camp continues to 
be an essential component of the basic 
training that will (coupled with appro-
priate post-educational experience) yield 
a competent professional geologist. All 
too many of the postings, however, 
referenced situations that threaten the 
continuation of field camp training, for 
a variety of reasons.

Larry Austin, CPG (quoted above) 
indicated that he is working with the 
AIPG Executive Committee to update the 
Institute’s “Education for Professional 
Practice” white paper, that he will see 
to it that the consensus on the value of 
field camp is incorporated, and that it 
is the expectation of the Institute that 
field camp will continue to be required. 
I offered the suggestion to the group that 
all of us need to get involved with our 
colleges and universities and keep them 
advised of the necessity for intense field 
training of young geologists. Some AIPG 
members are involved with the organiza-
tions that accredit the undergraduate 
geology, hydrogeology, and geological 
engineering programs; that is a perfect 
avenue for strongly encouraging the 
schools to continue their programs.

As of the date this article was pre-
pared, there were between 45 and 50 
replies to the original posting. The dis-
cussion continues at LinkedIn. I recom-
mend that you seek it out and join in with 
your own comments and war stories.

Peter H. (Pete) Dohms, CPG-07141, 
attended the Michigan Tech field camp 
in the summer of 1965, living in a tent 
as the base of operations moved from 
the Houghton campus to the Huron 
Mountains north of L’anse, then to 
Ishpeming, before ending up near 
Sagola. Since graduating in 1967, Pete 
has been based in Arizona, California 
and Florida, where he currently resides. 
His career has included mineral explora-
tion, mine development, and (for the last 
25 years) environmental consulting. The 
accomplishment Pete is most proud of is 
over 43 years of continuous employment 
as a geologist without a single day of 
unemployment.

to see and to watch herds of them migrat-
ing across the tundra would have been a 
sight to see. To see the glaciers and all 
the caves that the humans lived in would 
have been fun. To see a Neanderthal and 
trying to communicate with them and to 
learn about them would have been an 
extraordinary experience.

Thank you for giving me the opportu-
nity to write you and I hope you continue 
to study about geology. It’s a great field 
to and work in.

Graham Closs, CPG-07288 and 
Professor Emeritus, Colorado School of 
Mines, wrote: 
Mr. Benjamin Liu:

Congratulations on your interest in 
geology and specifically in the lee Ages 
and the creatures that existed in that 
time. Geology has many fascinating 
aspects. I’m sure you’ll identify several 
that excite you.

Let me address your questions:
1. How did you get interested in geol-

ogy?
I was born in Noranda, Quebec, 

Canada which is a mining community 
in northwestern Quebec Province. It has 
a number of mines that have operated 
in the area since the 1920s and also 
a copper smelter for the production of 

raw copper. Geology is an essential part 
of mining, particularly exploration for 
new mines, which is the area of geology 
I am most interested in. Many field of 
geology involve out-of-doors work. I like 
that aspect too.

That part of Canada, like your home 
area, was affected by the last ice age. 
Many of the rocks are covered by soil 
scraped by the ice and moved south and 
now cover areas where you live. A type 
of mineral prospecting that involves 
looking for indications of minerals in 
this glacial cover and then tracing in 
the direction that the ice came from has 
proven to be helpful in mineral explora-
tion. I am particularly interested in those 
aspects of geology.

Geology is interesting as part of earth 
history. It also has many applied aspects 
that contribute to our standard of living: 
mining, oil and gas, construction materi-
als, environmental preservation, etc.

2. What was your favorite animal in 
the ice ages?

I don’t have a favorite but there have 
been some interesting discoveries of 
mammoths here in Colorado recently. 
I’ve attached several articles and pic-
tures describing this work that I thought 
you would be interested in.

3. Would you like living in an ice 
age?

I think I would prefer the climate we 
have today. However, we must adapt to 
the situation we are born into.

4. In your opinion, what do you think 
would be good about living in an ice 
age? 

It would certainly be a more challeng-
ing than the time humans currently live 
in. We have many more people on the 
earth today than we had in the last Little 
Ice Age. Depending upon how much of 
the earth’s surface was covered by the 
ice sheets, it could be more crowded and 
competition for food and other materi-
als needed for survival would be much 
greater. 
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Entering the Geoscience 
Working Community: Best 
Practices and What to Expect

Because this issue is the Student 
Edition, it is pertinent to make a few 
recommendations targeted to tomor-
row’s geoscientific workforce. As most 
current students are probably aware, 
the vast majority of geoscientists work 
in the petroleum industry, mining indus-
try, environmental firms, and some 
in government agencies. In the past, 
the petroleum industry had employed 
the largest number of geoscientists. 
Currently, in the neighborhood of 40% of 
geoscientists are employed in the explo-
ration and production of fossil fuels.1 The 
environmental industry, especially by 
way of consultants, now employs nearly 
20% of geoscientists. While mining was 
once a dominate geoscience employer, 
today only about 10% of geoscientists 
work in private industry related to min-
ing (Bureau of Labor Statistics, 2008). 
Alas, mining is not once what it was, 
but still remains an opportune industry 
for future employment for geoscientists 
since precious metals seem to be on the 
upswing with gold currently at record 
levels on world markets. Government 
agencies employ another 10% of geosci-
entists, including most oceanographers 
and atmospheric scientists, with those 
areas increasing in employment oppor-
tunities with time because of their highly 
technical nature and interdisciplinarity. 
Geoscientists in the government work 
in many different capacities, from pure 
research to the discussion and develop-
ment of current policy. Another 5% of 
geoscientists work as educators, but that 
number may well increase with time as 
well. This opinion piece is geared specifi-
cally for those who are either thinking 

about a career in the geosciences in the 
future and/or those who are just about 
to enter into the field now and provides 
some best practices for current students 
as well as advise for those currently 
preparing to embark on a job search in 
a downturned economy. 

Not unlike many other sciences and 
engineering-oriented fields, the geosci-
ences have seen an increase in the diver-
sity of the workforce. Today almost 20% 
of geoscientists are female with females 
beginning to be more prominently seen 
in the upper levels of management. 
The age distribution of the geosciences 
is strongly dependent on the industry 
examined. For example, the petroleum 
industry has a large number of geoscien-
tists approaching retirement, as well as 
a saturation of workers in the 30-40 year 
old range as a result of past economic 
downturns. This is a unique opportu-
nity for those currently entering into 
the workforce to capitalize on a worker 
shortage in the market. Emphasize tech-
nical skills and experience with such 
tools as GIS, which older workers may 
not possess.

The geosciences, not unlike engineer-
ing and other technical fields, remains 
a competitive market. However, there 
are a number of preparations students 
can make now to make themselves more 
marketable in a downturned economy. 
Respect for authority and appreciating 
diversity are two principal traits that 
employers are seeking in their employ-
ees. Learn how to communicate effec-
tively both in the written and spoken 
word and develop your people skills, 
particularly by developing and main-

taining a personal network of contacts 
in your particular area of emphasis. Not 
only should students become members 
of professional organizations, but they 
should be active members and attend 
conferences on a regular basis to make 
themselves visible and known. One 
never knows about a looming internship 
or part-time project work opportunity 
and where it can be obtained. Being in 
the right place at the right time is half 
the battle, but one has to be “out there” 
in the first place. Seek out opportunities 
such as student chapters and serving as 
student members on committees. It goes 
without saying that displaying skill sets 
in terms of presenting research and/or 
striving to have it published represents 
a major arrow in the quiver of one’s 
experience. Another strategic aspect 
of improving your marketability is to 
develop strong technical skills, espe-
cially in terms of geospatial skills2 and 
identify a unique, but relevant, niche of 
expertise and skill sets that few others 
consider. Highlight your strengths and 
play to those. Don’t de-emphasize your 
weak areas, but rather look at those as 
areas to better yourself and take every 
step through professional development 
to do that. View weaknesses as “oppor-
tunities” and convey this to a potential 
employer. Also the development of an 
understanding of the business issues 
of the company and industry in which 
you are looking to work conveys to the 
potential employer that you can hit the 
ground running when starting your 
new position. Understand the economic 
aspects of your discipline, particularly 
how the science is applied to add value to 

Dr. Richard B. Schultz, CPG-10188

1. United States Department of Labor. 2009. Occupational Outlook Handbook. Office of Occupational Statistics and Employment 
Projections, Washington, D.C. See http://www.bls.gov/oco/ocos312.htm for 2010 information.

 2. Schultz, R. B. 2008. Critical Thinking Skills and Information Literacy: Tools Future Geoscientists Must Possess: The Professional 
Geologist, March/April issue, p. 43-44.
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the company and the corporate “brand”. 
Once you are involved in a company, 
work close to the foundations of the 
corporate mission and develop skills 
that are indispensable to the business, 
thus making your job non-disposable. 
Additionally, learn the statistical skills 
and quantitative background of your 
industry on both a local and global scale. 
People are hired in industry to help 
companies make money, save money and 
solve problems. Know how your back-
ground and your geoscientific abilities 
contribute to those goals. Realize that 
much of what you learned in school was 
not just textbook jargon, but the ability 
to think critically, analytically and hone 
your problem solving skills. All employ-
ers love good problem solvers and those 
who can “think outside the box”. 

Because of the multifaceted nature to 
the geosciences and the interdisciplinary 
spin, geoscientists are often exception-
ally attractive to employers, attesting 
to the unique blend of analytical skills 
most geoscience training provides. The 
geosciences are not apurely quantitative 
science; it is still heavily dependent upon 
high level skills of observation, careful 
deductive reasoning, and interpretation 
of complex data. These types of skills 
are often critical for effective problem 
solving in real world situations, even 
outside of the geosciences. Know that you 
have a multitalented skill set that can 
be indispensible to numerous employers 
and industries.

Above all else, be a team player. 
Everything nowadays is based on team-
work and providing your input into a 
larger project. The need to work collab-
oratively with others will always be a 
part of your career. Learn that now and 
hone your team skills. To have a success-
ful career requires that you learn how to 
work effectively with in many different 
situations. Most work efforts are highly 
integrated, requiring the cooperation 
and input from a variety of workers in 
many disciplines. Understanding and 
appreciating different perspectives and 
work cultures is a skill that must be 
learned and implemented to be success-
ful in today’s and in future workplaces. 

We have all heard the term “globaliza-
tion”, but its effects are true today more 
than ever before. Celebrating other cul-
tures and using others’ input, who may 
come from a totally different perspective, 
is what can get you and the company 
you are working for, ahead in the long 
run. It is no longer a secret that we all 
live and work in a multi-cultural world. 

To be a part of a profession that is truly 
global in perspective requires that we 
understand and celebrate people differ-
ent from ourselves. This effort needs to 
begin in school as a student and continue 
throughout one’s life. The workforce 
is increasingly diverse, and although 
this requires challenges in understand-
ing one another, it offers a rich source 
of new ideas and new perspectives on 
geoscience issues (AGI, 2010). The rich-
ness of diversity can be a major tool in 
collaborative, creative problem-solving, 
particularly when you may be the “out-
sider” in a project that is in a foreign 
country. There’s no quicker way to make 
yourself valuable than speaking another 
language and being able to communicate 
with those in other lands. 

According to the U.S. Department 
of Labor, Bureau of Labor Statistics, 
although employment growth will vary 
by occupational specialty, overall employ-
ment of geoscientists is expected to grow 
much more slowly than average for all 
occupations through 2014. However, 
due to the relatively low number of 
qualified geoscience graduates and the 
large number of expected retirements, 
opportunities are expected to be “good” in 
most sub-disciplines of the geosciences.  
Keeping in mind the skill sets and traits 
of an effective employee can be big step 
in landing that first job or moving up the 
corporate geoscientific ladder.

.

ENTERING THE GEOSCIENCE WORKING COMMUNITY
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Working a summer seasonal job at a 
national park is a great opportunity for 
students in all science fields, including 
the geosciences. This past summer I had 
the opportunity to work as an interpre-
tive ranger at Badlands National Park. 
Depending on the park and the position 
desired, the exact process of obtain-
ing a seasonal position and the duties 
performed may vary; however, here is 
a summary of the position I had and 
some hints for obtaining a position of 
your own.

My position at Badlands was termed a 
STEP (Student Temporary Employment 
Program) position. Keeping the posi-
tion for next summer is contingent on 
remaining in school. I had originally 
applied for an internship in the park 
through Geocorps America. I was inter-
viewed by the park paleontologist, and 
most likely would have been hired for 
the position shortly thereafter, but was 
unable to accept any offer before mid-
June due because of a conflict with 
geology field camp. Fortunately, when a 
seasonal ranger position became avail-
able, it was offered to me first. This posi-
tion was funded by a grant that involved 
an erosion study in the park and the 
start time was flexible, allowing me to 
start at the park immediately following 
field camp.

What kinds of duties might a sea-
sonal interpretive ranger expect to per-
form? Again, this will vary depending 
on the park. At Badlands there is a 
general routine. All interpretive rang-
ers are expected to put in a few hours 
a day staffing the desk at the Ben 
Reifel Visitor Center. From this post 
you are the “go-to” person for visitor 
questions, comments and complaints. 
Common questions include “Where is 
the restroom?”, “How did these forma-
tions form?”, “Where can I see bison?” to 

“Are there any open camp sites in 
Yellowstone?” You will also often 
get children and adults interested 
in the Junior Ranger Program, so 
checking Junior Ranger booklets, 
giving the Junior Ranger oath, 
and handing out Junior Ranger 
badges are important visitor cen-
ter duties. 

Most days an interpretive rang-
er is expected to deliver one or two 
interpretive programs to the visit-
ing public. These programs require 
the ranger to become familiar with 
all aspects of the natural resources 
and cultural history of the park. 
At Badlands we deliver walks and talks 
teaching the public about park geology, 
fossils and the prairie combining infor-
mation regarding Native culture and 
early settlement into the story of the 
Park. Other ranger programs include 
evening programs as well as the rang-
er-led Junior Ranger Program, which 
can be completed in lieu of the Junior 
Ranger activity booklet. Topics for these 
programs revolve around a ranger’s own 
interest in the park and might include 
information on prairie animals, Native 
culture, and early settlement. None of 
the ranger programs are scripted; it is 
expected of the ranger to learn about 
the topic and create their own, indi-
vidualized program to meet the criteria 
expected.

Another important duty that a ranger 
is expected to perform is roving, when 
the ranger can walk the hiking trails, 
stroll through the campground, or visit 
favorite overlooks. This time is intended 
to give the ranger and the visitors a 
chance to interact with each other in an 
informal way. Roving rangers should be 
prepared to answer questions, listen to 
comments and concerns, and “just chat” 
with visitors as they enjoy the park. 
Roving is also a great opportunity for 
the ranger to get visitors interested in 
the many ranger-led programs going on 

through out the day, and help visitors 
plan their visit to the park.

Finally, each ranger is assigned a 
project in the park to work on and at 
least a few hours a day are written into 
the ranger’s schedule as project time. 
Projects vary, but are usually aligned 
with the ranger’s experience and inter-
ests. Examples of projects currently in 
progress by rangers at Badlands include; 
helping launch the Junior Paleontologist 
Program, updating the park webpage, 
doing Lakota cultural demos, and sort-
ing through “Artist in the Park” submis-
sions. My project revolves around an 
erosion study underway in the Badlands, 
writing press releases, summarizing the 
project for fellow rangers, designing ero-
sion-related visitor and classroom activi-
ties, and working on a Badlands geology 
video podcast. Projects are designed to 
highlight and improve activities going 
on in the Park, and add to the visitor’s 
experience.

Hints on Obtaining
a Position: 

Geocorps America (http://www.
geosociety.org/geocorps/index.htm) 

This program is run by the Geological 
Society of America (GSA) and places col-
lege students, as well and professionals 

Summer Job with the 
National Park Service

Jason J. Testin, SA-1814

Ranger Jason Discussing Badlands Geology with 
Park Visitors
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SUMMER JOB WITH THE NATIONAL PARK SERVICE

and retirees, into temporary geoscience 
positions through the National Parks 
Service, Bureau of Land Management, 
and USDA Forest Service. Participants 
receive a stipend for subsistence; hous-
ing and/or housing allowance, and work 
on a specific geoscience project chosen by 
the park. Note: You must be a member of 
GSA to apply for Geocorps positions.

National Park Service (http://
www.nps.gov/aboutus/workwithus.
htm)

By going to the National Park Service 
website, you can get lots of information 
regarding open positions in the parks, 
both seasonal and permanent. You can 
also get information involving volunteer 
opportunities in the park, which is a 
great way to get your foot in the door, 
and perhaps move into a ranger position 
the following season. Some volunteer 
positions even include housing and a sti-
pend for subsistence. The National Park 
Service webpage is also a great starting 
point for finding other resources concern-
ing positions in the park service.

USAJobs (http://www.usajobs.gov) 
USAJobs is your portal to all govern-

ment jobs, not just those in the park 
service; it is a great place to begin if you 
are interested in a job in any government 
agency. To Be warned – some of the jobs 
are only open to individuals who already 
have some experience in the government 
and have obtained a “GS” rating of a 
certain level.

Still not finding a position that inter-
ests you? Maybe you can’t find a position 
at your favorite national park…visit the 
web site of the park and contact the park 
directly. Make the staff familiar with 
your name and qualifications. It might 
just pay off, if a position becomes avail-
able and they think of you first, you may 
become the first choice even before the 
position is advertised.

In conclusion, a summer position 
at a national park is a great opportu-
nity for students in the geosciences, or 
indeed any field of study. These posi-
tions provide the student with “real 
world” experience relating to the public 
and experience in their field of interest. 
Not to mention, a summer position in a 
national park might lead them to a per-
manent position with the park service 
after graduation.
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Energy Futures and 
Geoscience Education

Introduction
Geoscience students currently enrolled in college or gradu-

ate schools today face an increasingly bewildering yet exciting 
array of possible career choices. At least compared to 1970, 
when the second author graduated from college or even 1999, 
when the first author graduated from college, the variety of 
geoscience energy careers possible today is vastly expanded. 
The purpose of this paper is to investigate new energy careers 
available or emerging and ask the question whether students 
planning to go into the energy field today might be wise to 
consider additional course work and experiences in order to 
be better prepared.

Predicting exactly when and to what degree hydrocarbon 
reserves will be substantially replaced by other sources of 
energy production has been slippery at best, but there are 
some well-understood foundations that strongly suggest it is 
inevitable. Geophysicist M. King Hubbert studied historical 
production curves for oil wells and concluded that after the 
production peak for a field is reached, declining production 
will ensue (Hubbert, 1956), regardless of increasing effort and 
a multiplicity of secondary and tertiary recovery strategies, 
directional drilling, or other efficiencies we might develop. 
Hubbert’s research predicted that U. S. oil production would 
peak about 1970, but that was summarily dismissed by those 
in the oil industry. He turned out to be quite right, and by 
implication his work suggests that on a global scale, oil produc-
tion follows a similar trend of inevitability. Estimates for the 
year of peak world oil production have 
varied from 2004-2011, with a decline 
to half of that peak global produc-
tion by about 2040 (Deffeyes, 2001, 
among other authors). How humans 
plan to replace that very large loss in 
petroleum-based energy production 
is unknown, but it certainly ranks 
near the top of serious issues facing 
humanity. 

Sources of other fossil fuels such 
as natural gas and coal will likely be 
around much longer than crude oil, but 
even the extraction of those reserves 
will become harder and much more 
expensive as time advances. Even 
the very abundant and longer-lasting 
global coal reserves will be subject 
to the payment of additional costs to 
arrest airborne mercury coming out of 
the stacks and perhaps carbon emis-
sion taxes of some sort in the future. 
Though we have a few frontiers left for oil and gas development 
in previously hard-to-reach areas such as the former Soviet 
republics and deep-water outer continental shelves, those are 
subject to the same limitations as all previous fields. 

During the summer of 2010 we witnessed a sobering illustra-
tion of how perilous and expensive production in these frontier 
areas might be: the blowout of the Macondo Well at the site 
of the Deepwater Horizon. The bad press and environmental 
damage caused by that event is hard to even imagine, let alone 
calculate, but one thing is clear: American society and global 
investors/producers are beginning to question whether ever-
increasing effort in ever riskier frontiers is where we should 
invest. Since we are consuming oil and gas reserves faster 
than they are being replaced (e.g., Copley, 2006), alterna-
tive energies must enter into the energy production equation 
eventually.  

Alternative Energy Strategies
In Table 1, we list commonly reported alternative energy 

strategies and their relative importance (2008 data). Included 
in this table are energy-production strategies which are not 
petroleum-based (e.g. hydrogen fuel cells are not included 
because the primary energy used to refine the hydrogen is 
petroleum). These are clearly the areas in which we will con-
centrate our efforts and have jobs in the near future in order 
to replace the energy lost from petroleum sources. 

Table 1. Common alternative energy strategies and their 
characteristics.

Energy sources which will need moderate to high mining 
and which have moderate to high growth potential will likely 
require increasing numbers of geoscientists in the not too 

distant future. Nuclear, wind, solar, and possibly geothermal 
energy will continue to need considerable natural resource 
extraction (e.g., metals, ores, etc.) in order to expand. However, 
those areas which create moderate environmental damage 

Michael Urban, MEM-1910 
and Bill Hoyt, CPG-07015

Energy Source % Global 
Production

Mining 
Needed

Environmental 
Damage

Growth Potential

Combustible, 
Renewables & 
Waste

9.9 Low Moderate Low

Nuclear 5.8 High Moderate Moderate

Hydroelectric 2.2 Low Moderate Low

Wind ~0.2 Moderate Low High

Solar ~0.2 High-Moderate Low High

Geothermal ~0.1 Low Low Moderate

Ocean Energy ~0.1 Low Low High

All Others ~0.1 Low Low Low

TOTAL 18.7

(After data in Key World Energy Statistics, 2010)
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may continue to have difficulty growing because of public 
opposition. Notice that the top three alternative energy sources 
on the list (combustible, renewables & waste, nuclear, and 
hydroelectric) all result in moderate environmental damage, 
or at least the perception of it. Biomass and waste combus-
tion produces lots of smoke and carbon dioxide gas, which are 
both negative attributes. Fear and opposition to nuclear power 
generating stations is particularly widespread in the United 
States. Ecological damage to aquatic species and commercial 
fisheries make emplacement of new hydroelectric plants 
unlikely in most areas of the world.

Many of the alternative energy sources in Table 1 make fre-
quent news headlines announcing a promising line of research 
or pilot testing of new equipment. As prices of producing global 
energy continue to rise, pressure and investment money builds 
to find solutions to the global energy crisis. This problem 
will not go away without herculean effort over decades. The 
students of today will be the practitioners of tomorrow--and 
we hope many of them will find practical solutions to these 
serious challenges.

Skills of a Successful Geoscientist
The skills necessary for geologists to capably function today 

are more far-reaching than those needed just a short time ago. 
It is no longer sufficient to simply understand geologic prin-
ciples. Geologists are now expected to be geoscientists who are 
well-versed in the complex interactions and interdisciplinary 
problems that occur within the natural sciences, and keenly 
attuned to any and all potential environmental implications 
of their job responsibilities. There are a variety of essential 
skills necessary for geologists to be competitive in the energy 
production and management realm in the twenty-first century. 
In addition to the excellent foundation that a geoscience educa-
tion currently provides in college, what are the types of work 
skills and new foundations students need to enter the energy 
workforce in 2015 and beyond?

In general, the desirable proficiencies for geologists can 
be categorized into five broad sets of skills: applied content, 
communication, technology, problem-solving, and profes-
sional. Each will be considered in turn, and then examined 
with respect to the traditional and emergent perspective of 
the geologist. 

Applied content skills involve a technical reliance on 
the fundamental aspects of the science of geology. Examples 
include knowledge related to both the theoretical and practi-
cal components of the geological disciplines. An ability to use 
content knowledge, field mapping and surveying techniques, 
make connections to prior experiences, and perform mineral, 
rock, and structural identification would constitute applied 
content skill. 

Communication skills include oral and written forms. 
Geologists may be called on to write technical reports, apply 
for grants, advise private and government panels, and interact 
with the public on a regular basis. 

Technology skills encompass a multitude of relevant 
everyday activities as well as those of a more technical 
nature. Certainly capabilities related to word processing, 
spreadsheets, and the internet would be included here, as 
would skills related to using global positioning systems (GPS), 
geographic information systems (GIS), numerical modeling, 
and digital mapping. 

Problem-solving and the ability to critically analyze or 
evaluate data, situations, and circumstances are necessary 
to excel at any job. Quantitative aptitude is important; many 
geologists rely on algebra and trigonometry to perform their 
work activities. It is also useful for a geologist to be able to 
think spatially (in the four dimensions of space and time) in 
order to visualize structures and events. 

Professional skills are necessary for any job. For the 
geologist, these may reflect professional attitudes about 
management, commitment, ethics, interpersonal interaction, 
willingness to travel, and physical stamina (related to field 
endurance and long hours).

The Traditional Geologist
Traditional natural resource extraction skills are still para-

mount despite the many emerging and diverse needs of the 
oil industry of tomorrow. Essentially gone are the days when 
surface indicators (e.g., anticlines) and geologic map interpre-
tation prevailed for the identification of oil resources, making 
way for more advanced techniques relying on seismic informa-
tion, gravitational fluxes, and computer modeling. Even so, a 
firm grasp of geoscientific concepts related to sedimentology, 
stratigraphy, structural geology, mapping and interpretation, 
and geophysics are critical (Heath, 2005). 

Oil companies expect petroleum geologists to have a strong 
understanding of geology and geophysics, possess problem-
solving and interpersonal skills, and demonstrate computer 
proficiency (Heath, 2003). Such skills enable geologists to 
reconstruct past events, solve applied problems, draw conclu-
sions from minimal data, work collaboratively in teams, and 
utilize a plethora of technological tools for modeling, digital 
mapping, and remote sensing. Our increase in technologi-
cal prowess now allows previously unrecoverable petroleum 
reserves to be extracted for profit, and properly equipped 
professionals are still needed in this industry. 

Tomorrow’s Geologist
The number of different jobs for which students trained 

in geology are prepared is steadily on the rise. Disasters like 
the blowout of the Macondo oil well off the Gulf Coast of the 
United States have fueled an already fervent concern for the 
sustainability of our natural environment. Consequently, oil 
companies are under more scrutiny from regulating agencies 
and will be held to higher standards of risk management. 
Training in jobs pertaining to natural hazard-reduction, 
environmental remediation, and the mitigation of energy by-
products are increasing. These factors, along with the push 
for better hybrid fuels and alternative energy sources, have 
ushered in a newly emerging perspective of the geologist. In 
this view, more and better skill sets in ethics, cost-benefit 
analyses, regulatory understanding, microeconomics, statis-
tics, and even interpersonal conduct, are needed. 

The environmental sector, state and federal governments, 
engineering firms, water management agencies, and private 
industry are all viable potential employers, and all look favor-
ably on individuals with well-rounded backgrounds. Consider 
the employability of someone with preparation in law (Gibbs, 
2006), economics, or public speaking for working with public 
policy issues; the value of someone with knowledge of account-
ing and business to private companies; understanding of risk 
management and statistics in the environmental sector. Add 
to any one of these positions a supervisory role, and immedi-



22 TPG • JAN/FEB 2011 www.aipg.org

ately the benefit of psychology for motivating and evaluating 
employees can be seen (Megill, 2006). The list goes on. 

Final Thoughts
This discussion should not be viewed negatively; in an era 

where multitasking abounds, one may find great satisfaction in 
the myriad facets of the geoscientist’s job today. As you prepare 
to begin or continue your education in the geosciences, take 
a moment to reflect on the diversity of job opportunities and 
just how many more employment possibilities might exist for a 
broadly trained student; then, take an active role in planning 
for your ideal future by using your imagination and conducting 
a little further research into the prospects and expectations of 
your intended employer(s). We encourage students to engage 
their professors in discussions about future career paths and 
changes in the energy industry that are happening. We find 
that most geoscience professionals are thinking long and hard 
about the future of the profession; your role in that future is 
full of promise.
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How We Write

I recently saw a television news item that profiled an 
innovative program to improve reading and writing skills at 
a chronically underperforming middle school or high school. 
The story was probably no more than five minutes, and I didn’t 
catch the name of the school system or the TV network. The 
method behind the school’s program was to have the kids write 
about absolutely everything they did during the school day, 
in all classes, and outside of class. Initially the kids hated the 
work. Reading and writing did not come easily, and expository 
writing was tough, especially as the subject matter varied from 
activities in P.E. classes to describing what was for lunch and 
between-class conversation. The administration and teachers 
were relentless, and over the months, the kids became more 
proficient, writing became fun, skills improved further, and a 
positive feedback loop developed.

One of the few constants through my university training as 
a geologist, and three different geologic careers, is the need 
to produce a report upon completion of a project. Academic 
research as a student requires a term paper, thesis or dis-
sertation. As a university professor the work product was a 
publication, preferably peer-reviewed in a recognized journal, 
and grant proposals leading to external funding. While work-
ing in mineral exploration, my report was often a geologic map, 
with a suitable explanation. Presently I write and review illus-
trated reports dealing with the investigation and remediation 
of contaminated sites. Now, the key to success is to prepare a 
concise report quickly and accurately.

Before university I had the benefit of a good public school 
education that gave me an adequate preparation in English 
grammar and composition, bolstered by eight years of French. 
My undergraduate and graduate education included innumer-
able field trips, plus summer field camp (as a student and 
instructor), experiences that paralleled the school program 
profiled on TV: I was constantly updating a field book, which 
was reviewed and graded. Our field book prose (often as an 
outline) was expected to be clear, and supported by sketches. 
Some of my descriptions of more spectacular outcrops waxed 
eloquent to the point that my advisor pointedly remarked that 
I didn’t have to emulate Steinbeck, but write the field notes 
as if I had to return the following year leading the same trip. 
This was excellent advice that has stayed with me.

Some years ago a colleague passed on a faint copy of a copy 
entitled The Doctrine of Completed Staff Work, by Col. 
Archer L. Lerch. I had no idea of the origin until the internet 
arrived, and a quick search revealed that Colonel Lerch wrote 
the doctrine for the Provost Marshal General during World 
War II.1  The doctrine continues to resonate even if you’re 
not in the armed forces. I want to emphasize two points here; 

refer to the source material for the complete doctrine. First, 
completed staff work consists of complete study of a problem, 
followed by presentation of a completed action (e.g. map or 
report) in a form that simply allows the decision maker to 
either approve or disapprove it. The second point is the final 
test of completed staff work: if you were the supervisor, would 
you be willing to sign the report prepared by your subordinate 
and stake your reputation on being right?

As professional geologists, regardless of specialty, we are 
constantly faced with the final test of completed staff work. 
As supervisors, we rely on our junior staff to execute a scope 
of work to achieve a goal, and our reputation is at stake. And 
very often, despite utterly sound technical work, it’s the way 
we write our reports that makes all the difference to the cli-
ent. In the private sector, the ultimate conclusion is always 
the same, regardless of the details – do we spend more money, 
or not? Just as important is the way in which we express our 
conclusions and recommendations.

One of my previous employers had a contract with a large 
state agency involved with infrastructure improvements. 
Occasionally, the agency acquired property for its projects 
through eminent domain (condemnation). Our task was to 
evaluate soil and groundwater quality at such sites, and esti-
mate the cost of remediation, as most of the properties were 
used for commercial or industrial purposes, and commonly 
had some history of oil or chemical spills. Our task was not to 
determine comprehensively the three-dimensional degree and 
extent of contamination over an entire property, but rather 
to examine the likely areas of concern (AOCs) – underground 
storage tanks, motor fuel dispensers, documented spill areas, 
and so forth – and estimate the cost for cleanup based on 
reasonable assumptions and caveats.

Our work product consisted of a Phase I and Phase II envi-
ronmental site assessment, plus a technical memorandum that 
presented our estimated remediation costs, assumptions, and 
caveats. The memorandum was meant to be just that, and not 
a blow-by-blow recapitulation of the supporting Phase I and II 
reports. The state agency was required by the state and federal 
government to consider the remediation costs as a deduction 
against the fair market value of the property. The property 
owners almost always contested our estimates.

One of my staff was responsible for the investigation and 
remediation estimate at a gas station property to be acquired 
by the agency. The gas station had been on the property for 
over 30 years, and unsurprisingly had a long list of spills 
and leaking UST systems. My subordinate did excellent 

 1. Reprinted in the Army and Navy Journal 79 (January 1942), p. 582. I found a copy of the doctrine, and related material, at http://
tsg3.us/tnsg_lib/pldc_school/off_basic/st_7000_materials/lesson_2.pdf, accessed December 8, 2010.

Continued on Page 41.
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TEST YOUR KNOWLEDGE

1. This orthorhombic, copper-rich mineral (chrysocolla) exhibits vitreous to earthy luster, conchoidal fracture, has a hardness 
of 2.5 to 3.5, specific gravity of 1.9-2.4, is characterized by blue-green color and white to blue-green streak. Which of the 
following choices apply in defining its chemical formula?

 a) CuSiO3 . nH2O
 b) Cu2CO3(OH)2

 c) Cu3(CO3)2(OH)2

2. This type of lake or glacial pool typically fills in a depression (like a cirque) caused by glacial erosion of bedrock in Alpine 
areas or mountain-glaciated terrain:

 a) Tarn lake
 b) Kettle lake
 c) Playa lake 

3. The term which describes a submerged flat-topped seam mount is:

 a) Barchan
 b) Guyot
 c) Tombolo

4. We are studying the elastic deforma-
tion of rocks. Given the relationship 
between “Poisson’s Ratio” (σ), Bulk 
Modulus (K) and Young’s Modulus 
(E), where σ = (0.5 – E/6K), what is 
the “compressibility (β)?

 a) β = E/3(1-2σ)
 b) β = 3(1-2σ)/E
 c) β = EK/σ
 d) Are you kidding me?

5. For a given earth material tested in 
the lab, the coefficient of friction is 
found to be 0.5317. At what angle Ө 
(with respect to the minor principal 
stress direction P3) would one expect 
a shear fracture to develop?

 a) At 29 degrees
 b) At 59 degrees
 c) At 10 degrees
 d) Help! 

Answers on Page 28

Introduction to Well Logs and Log Analysis for New Hires
• A review of well logs in petroleum exploration and development.

-Prerequisites for finding commercial reserves.
-Exploration techniques.
-Integration of geophysical exploration records 

with log data.
-Calculating reserves and field size.
-Importance of economics and risk analysis.
-Drilling and logging.

• Lithologic and mud logs.
• Electric logs.
• Basic and specialized porosity logs.
• Other logs and log curves used in exploration and 

production work.
• Selecting log suite.
• Basic log analysis (recognizing pay zones). 
• Identification and classification of logs and well log data management.

A product of Geoscience Data Management, Inc.
Author: Robert Font, PhD, CPG, PG

Power Point slides with review and self assessment questions. 
 AIPG accredited 1 CEU (with exam) or 0.5 CEU (without exam). 

Reference CD available
To order the course or for more information go to www.aipg.org.

New On-line Course 
Now Available
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Students – You Are 
Our Future!

Geology has always been important 
to society and, in some ways, is more 
important today than at any other time 
during the history of modern humanity. 
However, I suspect you already know 
that, otherwise you might not be reading 
this. This article is primarily for the stu-
dents among us who are studying geol-
ogy and hopefully will soon be starting a 
career as a professional geologist.

I read, hear or see some form of local, 
national and world news every day. It 
is a rare day that I do not come across 
items directly involving geology in some 
form or another. These range from 
global, such as the team of geologists, 
engineers, and drillers that designed 
and implemented a plan to save the 
miners in Chile; to regional references, 
such as public concerns for producing 
unconventional gas using the slick water 
fracturing process; and to local issues, 
such as the need for water supplies for 
developing communities. As our world 
population approaches seven billion, our 
need for natural resources, clean water, 
protection of the environment and places 
to live that are ever closer to areas prone 
to natural disasters, will only put more 
demands on geology. 

It would seem that geologists of all 
specialties would be in great demand, 
but that does not appear to be the case. 
There were approximately 31,290 geosci-
entists (exclusive of academics) working 
in the U.S. as of May 2007, based on U.S. 
Labor Department Statistics. This is a 
modest number that actually declined 
slightly to 31,260 by 2008, which is 
the most recent date for which data 
are available. These numbers are quite 
disturbing when considering that the 
petroleum industry alone is projected 
to need close to 50,000 geoscientists 
worldwide by 2020, based on American 
Geological Institute projections. The 

U.S. and worldwide employment of geol-
ogists and other geoscience professionals 
should be climbing rapidly.

There are a multitude of possible rea-
sons for the current lack of demand for 
geologists. The “great” recession is the 
obvious reason for the recent decline; 
but there must be other fundamental 
reasons why geologists are not being 
called upon. Two other reasons that come 
to mind include a lack of properly edu-
cated geologists and uneducated clients 
(a client is anyone that uses the services 
of a geologist) that do not understand the 
value of a geologist in solving a natural 
resource or environmental issue. Both of 
these conditions can work together to act 
against demand. A poorly educated geol-
ogist leads to poor performance, which, 
in turn, will lead to client dissatisfaction. 
Dissatisfied clients seek remedy by using 
other professionals. The engineering 
profession is often the remedy of choice, 
but others are often called.

The solution to the forgoing problem 
is up to us, both students and profes-
sionals, to solve together. My recom-
mendation to the students, based on my 
direct experience, is to develop a solid 
educational background and familiarize 
oneself with the work of professional 
geologists. A solid education in the fun-
damental or core courses in geology 
cannot be obtained from every institu-
tion offering a degree in the earth and 
environmental sciences. In fact, there 
have been many recent cases where 
universities are either cutting geology 
out of their curriculum or subsuming 
departments into a broader environ-
mental science program that involves 
eliminating many core courses that are 
fundamental to geology. It is often up 
to the student to determine what is 
required, seek out those institutions 
offering those courses, be prepared to 

undertake a rigorous set of courses and 
be willing to apply oneself. 

My personal experience is that the 
rewards may not be instant, but the long 
term results are likely to be satisfying. 
Knowledge of what constitutes a funda-
mental background for the practicing 
professional geologist can be obtained 
by investigating the requirements for 
licensing by governmental regulatory 
bodies, the requirements for certifica-
tion through professional organizations 
such as AIPG, or the general description 
of tasks of a professional geologist by 
the National Association of State Board 
of Geology (ASBOG; www.asbog.org). 
Student development should not stop 
there. Attendance at meetings and lec-
tures where the student can learn about 
the practice of geology and network with 
practicing professionals is highly benefi-
cial. This is one of the few avenues open 
to the student to obtain direct knowl-
edge of the professional world of geolo-
gists beyond the academic profession. 
These meetings provide added benefits 
of developing long term professional 
friendships and providing leads for jobs 
during professional development.

The professional geologist is the 
other key ingredient in strengthening 
our profession. Professional geologists 
accomplish this through advocacy and 
outreach to our prospective clients and 
students. Advocacy of our profession 
typically means recommending or pro-
moting the science of geology, but a 
more subtle approach might be more 
effective. Professionals that continue to 
pursue education, improve their capabil-
ity, and strive to produce a more effective 
product will satisfy clients and prove the 
worth of the profession. I am pleased 
to hear of geologists being heralded 
for helping save the miners in Chile, 
addressing resource development issues 



www.aipg.org JAN/FEB 2011 • TPG 27

PRESIDENT’S MESSAGE

in the unconventional shale gas devel-
opment or addressing other geologic 
concerns around the world. It is better 
to demonstrate through effectiveness 
than attempt to sell through explana-
tion. Our professional society (AIPG) is 
focusing ever more energy on continuing 
education for our professional member-
ship and technical seminars and other 
informational programs for our clients 
(general public, industry and govern-
ment). These programs demonstrate 
that we are knowledgeable professionals 
with skills that are beneficial to society. 
AIPG will be moving aggressively for-
ward with these programs in 2011. 

AIPG is also focused toward the stu-
dents and we will continue to push the 
development of outreach programs. We 
are working hard to reach out to you and 
help you understand what is needed and 
available to help you become a working 
professional. I recently sent out a ques-
tionnaire to our student members asking 
for advice on how best to communicate 
and what types of information are of 
greatest value. We greatly appreciate 

the responses and will be moving for-
ward to improve our efforts. You are our 
future and we look forward to helping 
you get there. Please do not hesitate to 
identify the professional geologists in 
your area and reach out to them. Most 
of us will be happy to answer questions 
and give you guidance if requested.
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ANSWERS TO QUESTIONS ON PAGE 25

Answers:
1. The answer is choice “a” or CuSiO3 . nH2O, as “chrysocolla” is a hydrated copper silicate. 
 Choice “b” is “malachite” or Cu2CO3(OH)2 (or a hydrous copper carbonate) which is monoclinic, generally bright to dark 

green in color, with a hardness of 3.5-4.0, a light-green streak and specific gravity of 3.6 to 4.0.
 Choice “c” is “azurite” or Cu3(CO3)2(OH)2, which is generally a monoclinic specimen of hydrous copper carbonate that is 

blue in color, with light-blue streak, hardness of 3.5-4.0 and specific gravity of 3.73 to 3.78.

2. The answer is choice “a” or “tarn lake”. 
 Choice “b” or “kettle lake” refers to a lake or water-filled depression created by the melting of partially-buried or trapped 

ice blocks, generally found in the outwash plain of receding ice sheets.
 Choice “c” or “playa lake” defines shallow and temporary pools that form on a flat valley floor in dry or arid regions fol-

lowing rainstorms.

3. The answer is choice “b” or “Guyot”. “Guyots” were once volcanic islands where erosion through wave action flattened 
their tops, as the islands sank below sea level. 

 “Barchan” refer to crescent-shaped sand dunes, higher in the center, with tips or horns pointing downwind. These are 
generally found in areas of relatively constant winds and limited supply of sand.

 “Tombolos” describe sedimentary ridges that connect a former island to another island or to the shore land itself.
 
4. The answer is choice “b” or [β = 3(1-2σ)/E]. 
 The key here is that “compressibility” (β) is the reciprocal of the “Bulk Modulus” (K). Thus:
 σ = 0.5 – E/6K
 6Kσ = 3K – E
 3K -6Kσ = E 
 K (3 – 6σ) = E
 K [3 (1 – 2σ)] = E
 K = E/3(1 - 2σ)
 β = 1/K
 β = 3(1 - 2σ)/E

5. The answer is choice “b” or “at 59o” ( Ө = 59o), since we can prove that Ө = 45o + Ø/2 (see below). 
 By definition, the coefficient of friction “f” is:
  f = tan Ø
 where Ø is the angle of internal friction. 
 If “f” = 0.5317, then Ø = 28o and Ө = 45 + 28/2 = 59o. 

 From the Coulomb-Mohr fracture criterion, we can derive:
 (P1-P3) cos 2Ө = - (P1-P3) sin 2Ө tan Ø
 Thus,

   cos 2Ө = -sin 2Ө tanØ
 -tan Ø = cos 2Ө / sin 2Ө
 -tan Ø = cot 2Ө
 - cot Ø = tan 2Ө
From trigonometric identities, we know that:
 - cot Ø = tan (90º + Ø)
Then:
 tan (90º + Ø) = tan 2Ө
 2Ө = 90º + Ø 
 Ө = 45º + Ø/2

AIPG Section 
Websites

AIPG Section Website links 
are on the AIPG National 

Website at www.aipg.
org. Click on the top right 

drop down menu and 
click on Section Websites. 
If your section does not 
have a website contact 

AIPG Headquarters to get 
one setup (wjd@aipg.

org). AIPG Headquarters 
will maintain a website 

for your section. Several 
sections (AZ, CA, CO, FL, 
GA, HI, IL Chapter, MI, 

MO, NM, OK, PA, and TN) 
are examples of websites 
hosted by AIPG National.
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William J. Siok, CPG-04773

 EXECUTIVE DIRECTOR’S COLUMN

The Counselor

If this column had been entitled ‘The 
Mentor’, you may very well not have 
bothered to read further. I am person-
ally jaded by the   repetitive use of some 
commonly seen buzzwords, among them 
‘mentor’ and ‘buzzword’. I guess mentor 
will be used nonetheless.   

It wouldn’t surprise me if every pro-
fessional society has a program to men-
tor students and young professionals.   
Thinking professionals, I believe, all 
have an innate desire to help students 
and entry level practitioners and to 
guide them when they are making career 
decisions.

The concept of mentoring is excellent. 
But the challenge to successful mentor-
ing is in how to actually implement a 
program which will be sought after and 
truly helpful to the young graduate. 
The efficacy of formal programs through 
professional societies may not be as high 
as those which are built upon the infor-
mal relationships which serendipitously 
arise between practitioner and student.    

It has recently been my privilege to 
assist a graduate student in her efforts 
to make a few career decisions. Those 
of us who have been in the workplace 
for a decade or more sometime forget 
that the perspective we each hold can-
not be assumed to apply for someone 
else. Students and recent graduates in 
particular generally have a limited view 
of their real prospects as a practitioner 
in the workplace, which is the arena in 
which we are able to offer substantive 
insight.

Assisting an undergraduate or a re-
cent graduate to assess graduate oppor-
tunities, either in academe or in industry, 
requires that the mentor stand back, not 
dwell on reminiscent ‘war stories’, and 
strive diligently to be objective. 

Of course each situation is unique, 
and each requires a tailored approach.   
It’s fascinating that we can do so much 
to help a recent graduate by merely 

introducing him to some of the contacts 
from the professional network we have 
all developed.   

I realize that I’m preaching to the 
choir here, and that many of us do what-
ever we are in a position to do to assist 
aspiring geoscientists. Perhaps one of 
you student readers will peruse this col-
umn, take the initiative, approach some-
one who’s been working in the profession 
for a while, and request some help. 

It’s daunting to look in the mirror and 
realize that many of us are nearing the 
end of a career which we once perhaps 
thought to be limitless. We owe it to those 
about to enter the workplace to offer 
them the benefit of experiences work-
ing in the profession on the chance that 
our insights might help them to avoid 
pitfalls and to take timely advantage of 
opportunities.

Many of you student readers will be 
graduating soon. Please accept my heart-
felt wishes for good health and a long, 
satisfying career in the geosciences. 

START AN AIPG 
STUDENT CHAPTER 

TODAY!

The AIPG Student 
Chapter Manual is 

available on the
AIPG National Website 

at www.aipg.org 
or contact National 

Headquarters at 
(303) 412-6205



30 TPG • JAN/FEB 2011 www.aipg.org

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

PROFESSIONAL ETHICS AND PRACTICES - Column 131

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 col-
umns, articles, and letters 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 particular 
area of concern. Suggestions for improve-
ments should be sent to David Abbott, 
dmageol@msn.com

Field Camp: It’s Not 
Optional for the 
Professional

In column 128 (Jul/Aug '10) I dis-
cussed the topic of “The changing face 
of academic geoscience training” and 
noted academia’s apparent change in 
the importance of field camp as part 
of professional geoscience training and 
the firm opinions of a number of prac-
ticing professional geologists who con-
tributed to a discussion of the topic on 
LinkedIn.com that field camp is not 
an option, it is a requirement for basic 
professional geoscience training. So far 
(as of November 5th) there have been 
46 comments posted; see http://www.
linkedin.com/groupAnswers?viewQuest
ionAndAnswers=&discussionID=17818
767&gid=1776965&trk=EML_anet_qa_
ttle-dDhOon 0JumNFomgJt7dBpSBA 
(remember to run the whole address 
together). Peter Dohms, CPG-07141, 
has compiled a summary of this discus-
sion organized by topics that appears 
elsewhere in this issue.

Everyone commenting agrees that 
field camp is important. However, Mike 
Dobbins commented that the University 
of Texas’s 6-week course costs about 
$5,600 for tuition, equipment, etc. and 
cuts into the summer that could other-
wise be devoted to taking other courses 
allowing graduation in 4 years or having 
a summer job to help pay for everything. 
Dobbins agrees that field camp is impor-
tant but feels that a 3-week hydrogeology 
camp will better suit his needs. 

While I agree with Dobbins’ concern 
about costs, I, and I expect everyone 

else who commented, believes that you 
should experience a wide range of field 
problems, not just the area in which 
you intend to specialize. As many of us 
who’ve been geoscientists for a while 
know, you often have to switch from one 
area of geoscience to another in order to 
keep employed.

Stephanie Jarvis’, SA-1495, “North 
to Alaska!” student’s voice column in the 
Sep/Oct '10 TPG provided an excellent 
description of the myriad things she 
learned spending 2 weeks in the vicinity 
of the Mendenhall Glacier. It wasn’t just 
the technical details pertaining to her 
research topic, it was dealing with devil’s 
club, working in the rain, interacting 
with a wide variety of other researchers, 
and I’m sure other things that gave her 
an important part of her professional 
training. 

One year, I was the graduate assistant 
for the Colorado School of Mines’ 6-week 
undergraduate field course. While I 
had a variety of camp chores—the posi-
tion was informally known as “ash 
and trash”— also had the opportunity 
to go out mapping with a number of 
different professors while checking on 
the undergrads and mapping the field 
problem of the week.1 This allowed me 
to see the different ways each professor 
used to approach the field problems and 
made their field maps. These differing 
approaches reflected both the professor’s 
interest and the areas they worked in 
(desert, rain forest, etc.) From each I 
learned something useful.

The American Geological Institute 
published Status Report on Geoscience 
Summer Field Camps by Margaret Anne 

Baker in 2006. http://www.agiweb.org/
workforce/fieldcamps_report_final.pdf. 
This report notes the importance of 
field camp for geoscience education for 
basic geoscience training but cites a 
number of reasons for the 60% decline 
in the number of colleges and universi-
ties offering a field course in the last 20 
years to less than 15% of the 695 schools 
listed in AGI’s Directory of Geoscience 
Departments. Cost being the chief rea-
son. Nevertheless, “a majority of the 
Bachelors of Science degrees in geology/
earth science require field experience 
as part of the core curriculum. Many 
schools are allowing for field experi-
ences other than formal field camps to 
be used to fulfill this requirement.” Just 
how good these alternatives are depends 
on the program. Many schools lacking a 
formal field camp encourage students to 
take one at another institution and most 
institutions offering a field camp accept 
outside students for their field camps, 
allowing the transfer of credit back to 
one’s home school. The AGI report con-
tains a listing of institutions offering 
formal field camps.

Clearly, most geoscientists agree that 
field camp is an important core require-
ment. As a CSM geology club T-shirt 
stated, “He who sees the most rocks 
wins.”

Since graduating, I’ve also partici-
pated in lots of field trips offered in con-
nection with geoscience society annual 
meetings and local geoscience organiza-
tions. Such field trips are not a substitute 
for field camp but are important supple-
ments to field camp and are an important 

 1. The CSM course was not in a fixed location but moved around from week to week, which kept the professors from getting bored with a 
particular field problem. This also allowed selection of field problems emphasizing different types of field work, sedimentary, volcanic, 
igneous, etc.
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part of continuing professional develop-
ment for all of us.

My Favorite Frauds
Peter Hahn, CPG 10923, wrote 

thanking me for my article on frauds 
in the May '10 TPG and the follow up 
articles in column 129 and “Michigan’s 
Mythical Gold Mines,” both in the 
Sep/0ct TPG. Hahn provided references 
to two additional papers on the topic, 
Lechler, P.J., 1997, Gold from water (and 
other mining scams): Nevada Bureau of 
Mines and Geology Special Publication 
22, and Lechler et al, 2010, Geochemical 
sampling of selected playas in Nevada: 
Nevada Bureau of Mines and Geology 
Open File Report 10-1. The promotion 
of schemes involving “unassayable” pre-
cious metals is a continuing problem. 
If you become aware of such a scheme, 
please let your state securities agency, 
whose name or agency varies by state, 
and also the enforcement staff at the US 
Securities and Exchange Commission 
know about these schemes. It’s part of 
our duty as geoscientists in protecting 
the public.

The Role of The 
Professional Geologist 
(column 128, Jul/Aug ‘10)

Barton Stone’s, CPG-11114, article, 
“Drilling: the most cost effective tech-
nique for mineral resource evaluation,” 
which appeared in the Sep/Oct 2010 
issue of the TPG, is an excellent example 
of the types of useful, practical papers 
published in the TPG that I discussed 
in column 128. The “scientific” journals 
don’t bother with such useful informa-
tion. I also recommend Stone’s article 
to any geoscientist doing any type of 
drilling, not just those in the mineral 
exploration business.

Ethics Training
George T. Fitzgerald’s, CPG-6582), 

article, “Ethics Training,” in the Sep/
Oct 2010 issue of the TPG provided an 
interesting outline for an ethics training 
session specifically designed to meet the 
requirements for ethics CPD required 
annually for Texas-licensed geologists. It 
can easily be adapted to similar require-
ments for other states. From time to time 
I’ve been urged to prepare an on-line 
ethics training session for meeting such 
requirements. I’ve never done so. I have 
given half- and full-day ethics training 
sessions in various places. While I pre-
pare PowerPoint™ slides posing various 

ethical situations, I find that the discus-
sions by the various participants about 
these slides provide the most important 
part of the session. I trust that those of 
you who’ve been reading this column 
over the years, or those of you who’ve 
used the regularly updated index of 
these columns posted on AIPG’s web 
site, have learned that any particular 
topic that isn’t pretty black and white 
provides a number of gray areas worthy 
of exploration. 

Receipt of an Unexpected 
Bonus after Work is 
Completed

Matt Shumaker, CPG-07319, sent 
me the following hypothetical ethics 
question. An AIPG member, who is also 
a state registrant, has completed a fixed 
price contract, or a contract with an hour-
ly fee. In both the AIPG Code of Ethics 
and the State’s governing law, the mem-
ber-registrant is not permitted to take on 
the case with a fee contingent on a favor-
able outcome. That is fully understood by 
both parties, and fully accounted for in 
a plainly written contract. The work is 
completed. The member-registrant has 
done a good job. The client is extremely 
happy with the outcome. So happy is 
the client, that unexpectedly and fully 
outside the expectations of the member-
registrant, and not expected under the 
terms of the contract, the client sends the 
member-registrant a large bonus check. 
Can the member-registrant accept this 
monetary bonus? What do you think? Do 
you know of anyone who has encountered 
this situation?

I sent Shumaker’s hypothetical ques-
tion regarding the unexpected receipt of 
a bonus from a client after the comple-
tion of a study for a client to members 
of the Ethics Committee and received a 
number of diverse replies.

John Rold, CPG-00448, responded, 
“In this hypothetical situation I don’t 
feel that there are any problems or ethics 
violations with accepting the bonus. The 
contract clearly states that it was not a 
fee based on the outcome.”

John Gustavson, CPG-02637, pro-
vided a similar response, “Yes, because 
this bonus was neither in the contract 
nor expected. The situation is similar to 
valuable Christmas gifts from clients. 
Taxable, but not unethical.”

Fred Fox, CPG-01273, has a differ-
ent view, “The answer, unfortunately 
for the consultant, is no. The project is 
key to it, having been negotiated, signed 

and completed. The consultant has been 
paid for his work, and that’s what he 
does on a professional basis. Accepting 
additional remuneration for that project 
would be unprofessional, and therefore 
unethical.

“Actually, I was going to say that this 
scenario would be extremely unlikely, 
but I remember that I was involved 
in something somewhat similar. Many 
years ago I discovered a commercial 
deposit on a piece of property under 
lease. A lawyer for the owner offered me 
a form of remuneration that truly was 
uncalled for. I sorely needed the money 
(I think he knew that) but could not in 
good conscience accept it (and did not). I 
was paid a salary by my employer, that 
was what I did for a living, and I had 
been paid for my work. Later on I got 
into studying philosophy and ethics, and 
found that I had done ‘the right thing’ 
intuitively. Conscience can drive one to 
the proper ethical decision. All you have 
to do is stay on course.”

Perry Rahn, CPG-03724, agreed 
with Fox stating, “The AIPG member 
should not accept this bonus check. It 
just doesn’t look good. Rather than pay 
him a bonus with cold cash, it would look 
a lot better if the client hired the member 
again on some other project.”

Michael Ruddy, CPG-09741, con-
curred with Fox and Rahn, ‘No, under 
no circumstance should this ‘hypotheti-
cal’ situation allow the registrant to 
accept the bonus or gratuity, after. The 
individual’s recognition of the work per-
formed should be this person’s bonus, 
not a monetary bonus. This person was 
working on a fixed price contract/hourly 
fee. This is this person’s profit, nothing 
else. The individual should look at his 
bonus as continued work (revenue) for 
the job well done. Accepting a large mon-
etary bonus is not only unprofessional, 
it is also unethical, no matter how you 
look at it. It would be further aggravated 
if this individual did not claim this on 
his/her income tax statement. As this 
pans out, if the individual accepted the 
bonus and understood the meaning of 
not taking contingency fees or favorable 
outcome on his behalf, then I seriously 
doubt this individual would claim this 
on income tax. 

“I have been working for the State 
of Missouri for quite some time now. I 
have had shoddy business owners try to 
bribe me (with money), to turn my head, 
or to overlook the violation(s). The only 
favorable outcome for me, was to take it 
to the federal authorities which in turn, 
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assessed large fines, and one business 
owner to close the doors altogether. 
Perhaps your question asking if anyone 
is aware of a similar situation can be 
answered as yes, by me. Not only were 
the bribes, intentions that I encountered 
to turn my head—an insult to my integ-
rity, it was also an insult to my status 
of CPG, PG, and RG.” 

Ruddy’s experience deals with bribes, 
which are clearly unethical and illegal. 
As posed in the hypothetical, the bonus 
was unexpected and received following 
completion of the report so that it cannot 
be really viewed as an inducement to 
write a favorable report and therefore a 
bribe. The question of whether the bonus 
was reported to the IRS as income was 
not part of the hypothetical, but clearly 
it should be.

Rima Petrossian, CPG-10038, 
wrote, “I have not heard of a case like 
this for geologists, but in other profes-
sions bonuses like this are more com-
mon. I think this case as written sounds 
ethical as long as there was no verbal 
understanding or implied reward for 
‘good’ results, but then who could ever 
prove that one way or another? It would 
be up to the individual to give back 
the bonus if they felt it was bribery for 
future transactions. I believe that, due 
to contractual agreements and relatively 
high professional rates, happy custom-
ers should tell others and hire you again 
as a reward, not with additional money. 
It sounds like it depends on the finances 
of the giver, a lot to a consultant might 
not be much to a wealthy financier who 
may not have to go through litigation 
due to the outcome.

“I might feel some sort of future 
obligation by accepting a large gift, but 
another person might not. Ultimately, 
a token gesture is more appropriate to 
keep future transactions honest, but on 
the face of this one contract, the con-
sultant completed the analysis before 
receiving a bonus and nothing unethical 
transpired.”

A colleague recounted a situation sim-
ilar to the hypothetical question. In this 
case, the geologist prepared a report on 
a prospect and received, as per the con-
tract for the work, a smaller cash fee and 
warrants for the client company’s stock 
that had an exercise price significantly 
above the then current trading range. 
The warrants were good for two years 
and expired because the exercise price 
was never reached. Recently, because 
the prospect had finally resulted in a 
significant discovery, the client company 

awarded the consultant new warrants 
that allowed the consultant to receive 
additional compensation for the working 
on the prospect. The client company had 
made millions on the deal and believed 
that the consultant should receive addi-
tional compensation reflecting the pros-
pect’s success. The consultant has no 
expectation of doing similar work for 
the client in the future and appreciated 
receiving the new warrants.

This discussion highlights a couple 
of important points. First, the hypo-
thetical assumes that the bonus was 
entirely unexpected and therefore the 
consultant’s work was not affected by the 
receipt of the bonus. Unless the report 
was done as part of an audit, which is 
subject to stricter no conflict rules, there 
is nothing illegal about accepting the 
bonus. However, accepting the bonus has 
the consequence of potentially influenc-
ing future work for the client due to the 
possibility that another bonus may be 
forthcoming if the report is positive. If 
the consultant has no problem with this 
being the only job that will ever be done 
for the client, acceptance may be okay. As 
Petrossian points out, such bonuses may 
be more common in other industries.

However, the “optics” of accepting the 
bonus present a problem. How will oth-
ers who become aware of the situation 
feel about it? Would you like to see the 
situation described in the newspaper? 
This is the point Fox and Rahn raise. 
Particularly if the consultant expects 
that there may be future work from the 
client, the bonus cannot be accepted 
because of the perceived conflict of inter-
est arising from the potential receipt of 
a similar bonus following future work on 
successful prospects. Ron Yarbrough, 
CPG-06545, and Larry Davis , CPG-
07105, also believe that the “optics” of 
the situation should be avoided and feel 
that the best “bonus” is additional work 
from the client and/or recommenda-
tions to others that the consultant be 
retained. While the “optics” of a situa-
tion is clearly something to consider in 
assessing an ethical situation, there is 
no clear provision of the AIPG Code of 
Ethics prohibiting the acceptance of the 
bonus, especially when the consultant 
does more work for the client.

Having said that, I recognize that 
many in the petroleum and mining 
industries agree to work on a prospect 
for a reduced, or sometimes even no fee, 
in exchange for an overriding royalty or 
stock interest in the client company. If 
this arrangement is clearly disclosed in 

the report, the conflict of interest is made 
known and those relying on the report 
can act accordingly.

Further comments on this issue will 
be welcomed.

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 
collection of this material in a single 
place so that the issues and questions 
raised by the material may be more 
conveniently studied. The intended 
‘students’ of this CD include everyone 
interested in the topic, from the new stu-
dent 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 
members, $35 for non-members, $15 
for student members and $18 for non-
member students, plus shipping and 
handling. To order go to www.aipg.org. 
Five dollars from every CD sold will be 
donated to the AIPG Foundation.
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LETTER TO THE EDITOR

November 22, 2010

Dear Mr. Siok:
In The Professional Geologist, May/

June 2010 edition, page 26, I was dis-
appointed to read the paragraph on 
“Current and Future Unconventional 
Oil Plays”. I have spent over 35 years of 
my professional career working on the 
oil shale deposits of the United States, 
especially those of the western United 
States. I currently consult to a number 
of companies attempting to develop oil 
shale resources in both Colorado and 
Utah. I am also completing my third year 
as Chairman of the National Oil Shale 
Association (NOSA).

My disappointment has to do with 
the discussion of oil shale in the cited 
paragraph. The article states “Oil shale 
mining in the western USSA has been 
essentially ruled out because it requires 
more water than is available and leads 
to a 50% increase in the volume of rock, 
which could not thus be re-buried in the 
pits from which it was mined.”

There are a number of companies 
that are currently planning to mine and 
process oil shale and they estimate the 
water needs are in the range of 1.5 to 
2.0 barrels of water per barrel of shale 
oil produced; each of the companies is 
securing reliable water supplies for its 
project in advance and no project will be 
built unless it has a secure water supply. 
I don’t understand the 50% increase in 
volume of rock; the authors of the section 
will have to explain how that is pos-
sible. Years ago there was a myth that 
oil shale swells when it is retorted and 
that is simply not true; although there is 
a bulking effect when any rock is mined 
and crushed. While some mines will be 
open pit, much of the resource will be 
developed using underground mining. 

The National Oil Shale Association 
has just released a new publication, 
Oil Shale, America’s Untapped Energy 
Source, wherein we try to educate the 
public about the many benefits to devel-
oping this very large and important 

domestic resource. We also try to dispel 
some of the false information about oil 
shale. I have enclosed a copy for AIPG’s 
reference files. This publication can 
be viewed on NOSA’s website (http://
www.oilshaleassoc.org), which is a site I 
encourage AIPG members to visit.

NOSA agrees the USA and the world 
are facing growing energy demands and 
that we are approaching a time when 
the supply of conventional petroleum 
will not be able to meet those demands.  
The USA for reasons of national and eco-
nomic security must look at developing 
all domestic energy resources, including 
oil shale. I encourage AIPG members to 
learn more about our domestic oil shale 
resources and what the development of 
these resources could mean to the well-
being of the nation.

Very truly yours,
Gary D. Aho, CPG-10426
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HYDROTHINK

Lacking Elevations 
for a Datum, Use 
the Water Table
William J. Stone

Invitation from 
AIPG to 

Submit Articles

You are invited to 
submit an article, paper, 
or guest column based 
upon your geological 

experiences or activities 
to the American 

Institute of Professional 
Geologists to be included 

in “The Professional 
Geologist” (TPG) 

bi-monthly journal. The 
article can address a 

professional subject, be 
technical in nature, or 
comment on a state or 
national issue affecting 

the profession of geology.

Article submissions for 
TPG should be 800 to 
3200 words in length 

(Word format). Photos, 
figures, tables, etc. 

are always welcome! 
Author instructions are 
available on the AIPG 

website at www.aipg.org.

Please contact AIPG 
headquarters if you 
have any questions. 

AIPG email is
 aipg@aipg.org or phone 

(303) 412-6205.

Cross sections are useful tools in 
both geology and hydrology. They not 
only show the extent and variation in 
stratigraphic units beneath the surface, 
the nature of any folding or faulting in 
the area, but also the relationship of the 
water table to the geologic framework, 
all based on well-log data. However, 
care must be taken to assure that such 
illustrations faithfully depict the setting 
along the line of section. 

The key to this is hanging the well 
logs on a reliable datum, such as eleva-
tion. Depths to tops of units are nor-
mally converted to elevations, based on 
(subtracted from) the ground-surface 
elevation at the well. These tops are 
then used to plot the contacts between 
strata penetrated in each well. However, 
ground-surface elevation at each well 
may not be available as soon as one 
would like. So, what else can be used as 
a substitute datum?

Upon completing a project in South 
Australia, I needed to make a cross sec-
tion of the well logs, but ground-surface 
elevation at the auger holes had not been 
determined. Since surveying was not 
likely to be done for some time, and this 
was before the advent of GPS equipment, 
I needed to come up with an alternative 
datum. 

All the bore holes penetrated the 
water table. Furthermore, they were 
aligned more or less parallel to water-
table contours in the area. So, I had a 
revelation. Since elevation is constant 
along a contour, the water table in each 
well log was essentially an elevation 
datum. 

Therefore, the well logs were hung on 
the water table to permit constructing a 
cross section. There was no need to con-
vert depths to elevations. Water-table 
position, as encountered in each hole, 
was made a horizontal datum and the 
well logs were spaced along it. Positions 
of tops of stratigraphic units were deter-
mined using raw depths as distance 

above or below the water table. When 
contacts were drawn by connecting cor-
responding tops of units, a realistic 
picture of the subsurface emerged. As 
usual, a depth scale was placed at the 
edge of the section for reference. Tip: If 
the surveyors are pokey and your line 
of section parallels water-level contours, 
hang well logs on the water-table.

Dr. Stone has more than 30 years of 
experience in hydroscience and is the 
author of numerous professional papers, 
as well as the book, Hydrogeology in 
Practice – a Guide to Characterizing 
Ground-Water Systems (Prentice Hall). 
Feel free to argue or agree by e-mail: 
wstone04@gmail.com.

Iss YYYoouur PPrroofiile 
CCoorrrreect??

Itt iis immppoorttaantt ttoo kkeeepp yyoourr 
aaddddreess, pphhonnee nnuummberrs, aannd
ee-mmaiil innfoorrmmattioonn uupp tto ddatte

iin oourr rreecoorddss. Plleasse takkee 
tthhe tiimme too goo tto thhee AAIIPPGG 
NNaationnaal WWebbssitte <<wwwwww.

aaippgg.oorgg>> llogginn ttoo tthee mmmemm-
bbeer pporrtiion off tthe sitee aannd 

mmaakke suurre yoouur innfforrmmaatiionn 
iss ccoorrrecct. YYoouu ccann edditt yyoour 
rreccoordd oonnliinne. Iff yyoou ddo nnott
kknnooww yyouurr llogginn anndd ppaass-

wwoorrd yyouu ccaann e-mmaaill NNaattioonaal 
HHeeaddqquuarrtterrs att aiipgg@@aaippgg.
oorrg orr caalll (30033) 41122-6622055.
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Go for it!

Stephanie Jarvis, SA-1495,
sjarvis11@wooster.edu

As I look out the plane window at 
drainage basins (if you can call anything 
this flat a basin) clearly cutting their 
crooked way through the square plots 
of farmland outside of Chicago on my 
way to Denver for the Annual Geological 
Society of America Meeting (GSA), I 
realize this article marks a year since I 
first submitted an article to TPG. That 
first article for the student issue was 
about GSA and how much I loved it. 
I’m really excited to be heading back, 
though maybe a little anxious (hooray 
for oral presentations!). As the student 
issue has rolled back around, and I’ve 
learned a lot in a year, I figured I might 
share some of my insight and offer what 
advice I dare to give. 

Of course, there’s the advice we’re all 
tired of hearing, like not to procrastinate 
(for example, don’t start thinking about 
an article two days before it’s due, maybe 
try to have your presentation together 
before you leave for a conference, it might 
be a good idea to have some concrete 
grad school/job thoughts together before 
November, and it probably isn’t a good 
idea to register for the GRE two weeks 
before you plan to take it and then wait 
until the morning of to take a first look 
at that vocab...), be proactive (maybe 
send some e-mails to potential advisors 
or employers, possibly make a few phone 
calls), and it’s never too late to start 
planning (don’t fall into the “I have too 
much to do this week to be thinking 
about next year” trap, no matter how 
true it may seem). I’m probably not the 
one to be giving this sort of advice, so I 
won’t go into it.

What I can speak to, though, is 
seeking out and taking advantage of 
opportunities. The words of my first 
swim coach (“Go for it, Jarvis!”) are often 
ringing in my head, and I’ve landed in 
some pretty interesting places because 

of them. A scholarship from an organi-
zation you’ve never heard of? You’ve got 
nothing to lose, and you might just end 
up writing for them and getting invited 
to local chapter meetings. Go. A sum-
mer research position? Apply (for lots). 
And then take what you get and go to 
a conference with it. Your school wants 
its name out there and will likely help 
you get there, and you might discover 
something you didn’t know you were so 
interested in. A job offer in an unlikely 
(for you) field? Sure--a different point 
of view is an important thing to have, 
and you might just change your mind. 
A professional or academic organization 
in line with your interests? Join. You’ll 
get their publications and may find a 
random ad in the classifieds for a field 
camp in Chile over winter break. Why 
not? Where there’s a will (or a whim) 
there’s probably a way.

As a student, seeking out and taking 
advantage of opportunities is probably 
one of the most important and influential 
things you can do, and I’ve seen many of 
my peers not get as much out of their time 
in school as they could have because they 
weren’t paying attention. Opportunities 
take some work at first, but the more you 
run with, the more that seem to come 
around. And the more you take the more 
flexible (i.e., the more planning leeway 
you can afford to have later) you are. 
You’ll make contacts, build your experi-
ence repertoire, expand your knowledge, 
and, most importantly, learn a little 
about yourself. While it may complicate 
your efforts to hone in on what you want 
to do later by giving you so many options, 
you’ll be a much more well-rounded citi-
zen, scientist, and student for it. Besides, 
all that planning stuff is way overrated 
anyway. So go for it.

AFLAC

Why Supplemental Insurance?
Even the best health insurance plan 
can leave you vulnerable to:

Unpaid medical bills... includ-
ing deductibles, co-payments, and
 out-of-network charges. 

Loss of income... if a serious illness 
or accident seriously reduces the 
total earning power of the afflicted 
employee and/or spouse. 

Out-of-pocket expenses... such as 
the cost of travel, lodging, meals, 
child care, home care, and spe-
cial equipment, as well as every-
day living expenses like mortgage/
rent, car, utilities, food, and
credit card balances. 

That’s why over 40 million people 
worldwide have turned to AFLAC. 
Our full range of guaranteed-renew-
able insurance policies includes:

Accident/Disability
 Short-Term Disability, Cancer,

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 even if you have other

coverage. You decide where the 
money goes. It’s your choice!

AFLAC
http://www.aflac.com 

Carol Streicher, AFLAC Sales 
Associate

Phone: (303) 674-1808
Please identify yourself as an 

AIPG Member to receive the AIPG 
Association discounted prices.
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A Second Perspective 
on Understanding 
Energy Policy
Emma Head, SA-1753,
emma.head89@gmail.com

Up until the end of my junior year I had 
never considered that I would have had 
an interest in pursuing a second degree 
in Geology. I came to the University of 
the Pacific for a degree in International 
Relations and Global Studies and had 
thoroughly enjoyed the program. My 
first encounter with Geology was a 
summer introductory course prior to my 
junior year. At the time, I simply loved 
the outdoor opportunities that Geology 
provided; however, I never realized the 
lasting impression which just one course 
could have on me.

As a requirement for my International 
Relations degree I had the opportunity 
to study abroad in Paris the summer of 
my junior year. During my time abroad 
I decided to construct a research topic 
in conjunction with an International 
Diplomacy and French language course, 
examining the French nuclear program. 
Through my studies at University of the 
Pacific I had become exposed to different 
issues facing the world, one of which 
being the problem of supplying enough 
energy for current consumption pat-
terns. France currently has a vastly dif-
ferent energy program from the United 
States as they produce 78% of their total 
energy through nuclear processes. With 
the U.S. not being particularly enthusi-
astic about nuclear energy, it interested 
me how and why a nuclear program was 
so successful in France, as well as the 
possible costs and benefits of the nuclear 
program. 

In order to even begin understanding 
the program, I had to spend a tremen-
dous amount of time learning funda-
mentals of science such as chemistry 
and physics. My thesis began developing 
more and more into the scientific realm 
as I became fascinated by the topic of 
energy independence and environmen-
tal security. I felt that it was morally 
irresponsible to judge the efficiency or 

evaluate flaws with the program without 
understanding the basics of radioactive 
decay or uranium enrichment.

Through completing my research, I 
realized that I would like to pursue a 
career in energy resources and manage-
ment. I began to see that many of the 
jobs that interested me required a B.S. 
rather than a B.A. I also realized that I 
would not feel qualified to develop and 
construct environmental policy without 
a thorough understanding of science. Not 
having a B.S. did not remove the possibil-
ity, but I had a personal dilemma with 
my ability to judge what would be effi-
cient and sustainable policies without 
understanding the science behind them. 
That is why, entering my senior year, I 
decided to pursue a B.S. in Geology. 

Although I knew that the second 
degree would be extremely challenging, 
the realization of exactly how challeng-
ing the next two years would be did not 
take long to reveal itself. The degree 
required a year of chemistry, physics, 
Calc II as well as upper division Geology 
courses, none of which I had taken or 
even considered taking at Pacific. Being 
an International Relations and Global 
Studies major, my one and only science 
course had been a four week Introduction 
to Geology course, and prior to that, 
high school. All of a sudden the skills I 
had been developing for the past three 
years seemed of little value. As I can now 
see how well the two different degrees 
complement one another, the different 
approaches to learning provided quite 
the initial shock. 

It was also quite a shock to my ego dur-
ing the transition from being successful 
in one program to a feeling of constant 
inadequacy in another. Luckily I was 
fortunate enough to have two incredible 
fellow students with me in the program, 
Gabby McDaniel and Luke Crawford. 
They were there every step of the way, 

helping me through the topics that I felt 
I would never understand. If it wasn’t for 
their patience and kindness, I still don’t 
know if I would have gotten past the ini-
tial frustrations and been able to develop 
a deeper appreciation for geology. 

Needless to say the first year as a 
geology major, which also happened 
to be my senior year in college, was a 
struggle. Taking an overload of courses 
as a Division I basketball player made 
for an interesting and challenging year. 
However, as of today it appears that all 
obstacles have been met, and that I will 
have completed the degree this June. 
Working on the final year I am starting 
to look ahead at the possible options for 
me. Where I was once intimidated by the 
idea of entering the job market, I have 
a new-found confidence in my skills and 
abilities. Geology provided me with a 
concrete skill set, which I feel balances 
my degree in International Relations 
perfectly for working abroad. 

As I look forward in life, I am trying 
to decide which avenues would bring the 
most self-fulfillment. From the experi-
ence that I gained through my research 
project I developed a passion for energy 
independence and environmental secu-
rity. I believe that environmental policy 
would be an ideal way to combine both 
degrees, as well as an avenue that would 
allow me to feel that I was helping to 
make positive changes. 

Growing up in California I have also 
developed a strong interest in the issue 
of water. How the limited water supply is 
managed and distributed will be impor-
tant decisions in the next few decades. 
The current system of pumping water 
down to Los Angeles is not sustainable 
as it is causing environmental degrada-
tion on the deltas throughout Northern 
California. As water continues to run 
low, tough questions will have to be 
asked in California as well as other parts 
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Should I become a CPG?
Have a you been thinking about 

upgrading your membership to 
CPG? If the answer is yes, What 
are your waiting for? To find out 
if you have the qualifications go to 
Article 2.3.1 of the AIPG Bylaws. 
The AIPG Bylaws can be found 
on the AIPG website or the direc-
tory.

The CPG application can be 
found on the website under ‘How to 
Join’. Just follow the instructions. 
The basic paperwork includes the 
application, application fee, tran-
scripts, geological experience veri-
fication and sponsors.

If you have any questions, you 
may contact Vickie Hill, Manager 
of Membership Services at aipg@
aipg.org or call headquarters at 
303-412-6205. 
 www.aipg.org

of the world. Current levels of consump-
tion and pollution are rapidly diminish-
ing current water resources. As water is 
not an unlimited resource, it will be one 
of the largest issues facing California 
and the world. The issue requires both 
politicians and scientists who are able to 
work with one another and understand 
the different perspective from which the 
other is coming from. 

However, energy is where I find 
myself focusing the most. Along with 
water, energy drives society as our cur-
rent lifestyle of cars, computers, and cell 
phones would not exist without a proper 
energy supply. As current resources are 
depleting, new technologies must be 
developed and utilized efficiently to bal-
ance out current consumption patterns. 

The study of geology gave me a new 
set of skills beyond my International 
Relations degree, and I now realize how 
well the two degrees actually comple-
ment one another. Through the two 
very different and sometimes clashing 
perspectives, I now have a unique niche 
from which I can help advocate changes 
on a larger scale. I know that my knowl-
edge from the two outlooks can begin to 
help bridge the gap from scientists who 
understand the fundamentals of an issue 
to policy makers who know how to find 
and coordinate the resources to solve the 
issue. While I once thought I was lacking 
a skill set, I am now confident with a 
specific expertise with which I can apply 
to an array of different situations.

www.geodm.com or
www.aipg.org

Details Coming Soon!

2011 AIPG 
Annual Meeting

Hilton Chicago Indian Lakes Resort
Bloomingdale, Illinois

September 10-13, 2011
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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.

HB Engineering Group
 Risk Analysis, Corporate Restructuring

 & Mine Appraisers

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

Cell 775 786-4515 • Cell 416-845-4487
775-786-4515 • fax 775-786-4324 • email: summitcrk@aol.com
1665 Lakeside Drive • P.O. Box 2391 • Reno, NV 89505-2391

Serving the mining, legal, environmental and banking fields.

 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

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
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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

Want to purchase minerals and 
other oil/gas interests.

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

Dr. Robert Font, CPG, PG, EurGeol   President
Geoscience Data Management, Inc.

Our geological scientists specialize in the research, analysis and 
electronic data capture of geoscience data. 

Examples include unconventional hydrocarbon resources and oil & 
gas field studies. 

972-509-1522 (office)  www.geodm.com
P. O. Box 864424, Plano, TX 75086

AIPG Corporate Member

    New Software
AIPG has new software for our 

website. This change will make the 
website easier for our members to 
use the online directory, signup for 
events, purchase products and pay 
dues.

When you go to the website for 
the first time to login, the system 
finds you and confirms your identity. 
Then you will be sent an email with 
a link to set a password.

Please review and update your 
information.

You may contact AIPG at aipg@
aipg.org if you have any questions.

The website is www.aipg.org.
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STUDENT APPLICATION FORM
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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 information 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 cir-
culated only so far as necessary to process 
and make decisions on the applications. 
Negative information regarding an appli-
cant’s qualifications must be specific and 
supportable; persons who provide informa-
tion 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 
directory, new member address information 
will no longer be printed in TPG. If you need 
assistance locating this information please 
contact Headquarters.

NEW APPLICANTS AND MEMBERS (10/09/10 - 12/01/10)

work, but was terrified of writing a conclusion or estimating 
remediation costs without including the word “potential” if 
there was any uncertainty whatsoever. And, in his mind, the 
more “potentials” the better. His technical memorandum, in 
a paragraph of about six sentences explaining the caveats 
behind our estimate, included “potential” at least twice, some-
times three times, in each sentence. The paragraph served its 
purpose, barely, but the grammar and syntax were awful. I 
told him to re-cast the paragraph into a bullet list, and use 
“potential” only once, in the introductory sentence, which then 
would convey the uncertainty associated with each bullet 
item, in a clearer fashion. He was still not comfortable, but 
agreed to consider the change and send the documents to the 
client. Not long after, my subordinate took a new position in 
a different state.

About two years later I learned that the property owner 
had challenged the remediation estimate, and the case was 
going to court. I was retained by the state agency to act as 
a fact witness to support the remediation estimate. I met 
with the assistant attorney general handling the case, and 
in reviewing his files, saw to my considerable dismay the 
technical memorandum prepared by my subordinate, with 
the original language and all its “potentials”. My subordinate 
had not been able to convince himself to make the change I 
recommended. 

In advance of the trial, I was deposed by the property 
owner’s lawyer, who questioned me about the remediation 
estimate but did not comment on the grammar. He was hold-
ing that trump card to play later. During direct examination 
at trial, my testimony included the following exchange with 
opposing counsel:

“Dr. Stewart, I want to bring your attention to the second 
paragraph on page two of your technical memorandum. Do 
you see the one I mean?”

“Yes, I do.”
“Good. Now, Dr. Stewart, do you agree in that single para-

graph the word ‘potential’ is used 15 times?”
“I’d like a moment to read that paragraph again.”
“Please do so.”
(After reading the paragraph in question) “No, I don’t 

agree.”
“And why is that?”
“I count the word ‘potential’ only 13 times.”
I was being honest, the judge and audience snickered, 

and the lawyer made his point – we had no confidence in 
our remediation estimate. Since then, I have never allowed 
a repetition of that mistake, and I don’t give subordinates a 
choice in the matter if my name is on the report. Would bet-
ter wording have changed the outcome? I don’t know. I was 
involved with four condemnation cases for the state agency, 
and in each the court took a dim view of deductions against 
the fair market value, regardless of soil and groundwater 
contamination. Nonetheless, I believe that our remediation 
estimates would have been viewed more credibly had the 
written presentation been better.

Clear, concise technical writing is a valuable skill. This 
talent extends to discussing geological uncertainties clearly 
and confidently. Hand-wringing, waffling and indecisiveness 
does not lead to effective decision-making and written reports, 
often with embarrassing results.

Editor’s Corner from page 23

Applicants for Certified 
Professional Geologist
AK-Bruce M. Gamble 
PA-Gerard B. Leclerc 

New Certified Professional 
Geologists
AK-Aaron T. Banks     CPG-11385
CA-Paul J. Dockweiler     CPG-11379
FL-Ricardo A. Bastida     CPG-11384
NY-Jeffrey A. Bohlen     CPG-11381
NY-Jo Ann Robertson     CPG-11387

Applicants Upgrading to CPG
TN-James Venendall     MEM-1612

New Members
CO-Brooke J. Miller     MEM-1945
FL-Andrew T. Sway,     MEM-1944
FL-April Breton     MEM-1947
FL-Eric R. Brown     MEM-1951
FL-Michelle Allard, P.G.     MEM-1946
MI-Mark T. Theobald     MEM-1948

TX-Ashok Ghosh    MEM-1950
TX-Whit Cope    MEM-1949
VA-Thomas N. Brazell     MEM-1934

New Student Adjuncts
KY-Kevin A. Whallen, MS     SA-1874

AIPG Membership Totals

 As of   As of
               12/01/09     12/01/10        

CPG / Active   3,571 3,517
CPG/Non-Practicing 408 395
Member 997 953
Associate Mem. 24 17
Student Adjunct 432 394
Corporate Member 3 3
TOTALS 5,245 5,279
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Geological Society of 
America Honors Service 
to the Public and the 
Profession for 2010 

Awards recognizing outstanding ser-
vice in accordance with the mission 
and values of The Geological Society 
of America were presented at the GSA 
Annual Meeting in Denver, Colorado, 
USA, on 30 October 2010.

GSA Public Service Award-  
Jonathan G. Price, CPG-07814, 
past president of AIPG, director/state 
geologist and research geologist at the 
Nevada Bureau of Mines and Geology, 
University of Nevada, was acknowl-
edged for advancing earth sciences in 
the public interest with the 2010 GSA 
Public Service Award. The award, estab-
lished in 1998 in honor of Eugene and 
Carolyn Shoemaker, is given each year 
to recognize contributions that enhance 
the public understanding of earth sci-
ences or serve decision makers in apply-
ing earthscience information to public 
affairs and policy.

Price’s “significant contributions in 
the study of natural resources, natural 
hazards, and the growth of the earth 
sciences profession itself have demon-
strated a reproducible pattern: research, 
applications, public education, and men-
toring,” said Jeffrey N. Rubin, emer-
gency manager with Tualatin Valley 
Fire & Rescue of Oregon, in nominating 
Price for this honor.

“As state geologist in earthquake-
prone Nevada, as a leader in the Western 
States Seismic Policy Council, and 
through his roles on federal commit-
tees, he has helped plant the seeds of a 
sustainable system of public guidance, 
warning, and mitigation, in order to 
reduce loss of life and property from the 
impact of natural hazards,” said Rubin.

Price rightly represents the standards 
of service and stewardship that GSA 
seeks to recognize and encourage with 
this award, according to Rubin, who 
notes that Price’s “ceaseless commit-
ment to outreach and mentoring ensures 

subsequent generations working toward 
the same ends.”

James E. Martin 
Paleontology Research 
Laboratory Naming 
Announced 

A campus email from SDSM&T 
President Robert A. Wharton, Ph.D. 
this week announced that the South 
Dakota Board of Regents has authorized 
the request to rename the Paleontology 
Research Laboratory in honor of Dr. 
James E. Martin, CPG-07367, (Geol71) 
and his contributions to the field of 
paleontology, the School of Mines, 
our students, and the state of South 
Dakota. Dr. Martin received his B.S. in 
Geology (with honors) and his M.S. in 
Paleontology from the School of Mines in 
1971 and 1972, respectively.  He earned 
his Ph.D. in Geology from the University 
of Washington in 1979.  He returned to 
the South Dakota School of Mines and 
Technology in 1979 as an assistant pro-
fessor of geology and director of the field 
station. During his career, Dr. Martin 
discovered, excavated, and characterized 
numerous fossil sites throughout North 
America, Antarctica, Argentina, Europe, 
and Australia. He also served as a con-
sultant to the U.S. Corps of Engineers, 
the Bureau of Land Management, the 
South Dakota Geological Survey, the 
R.M. Rangle Corporation, Parsons 
Engineering, Inc., the John Day Fossil 
Beds National Monument, the Black 
Hills Natural Sciences Field Station, 
the Archaeological Research Center, the 
Wind Cave Natural History Association, 
Mobil Oil Company, and the Georgia 
Southern University Museum. He is 
the author or co-author of more than 
180 papers and abstracts, and eight 
geological maps.  Dr. Martin has brought 
national and international recognition to 
the School of Mines and the state of South 
Dakota. He received the International 
Discovery of the Year Award in 1999 
from the Royal Geographical Society of 
London/Discovery Channel Europe and 
the Department of Defense Antarctica 
Service Medal. He served as elected 
president of the South Dakota Academy 
of Science from 1989-1990 and as a 
panel member for the National Science 
Foundation’s Biological Research 
Collections Program in 2004. He is the 
recipient of grants from the National 
Geographic Society, the National Science 
Foundation, and the Bureau of Land 
Management. Dr. Martin received the 

2004 School of Mines Distinguished 
Alumnus Award and was inducted into 
the South Dakota Hall of Fame in 2008.  
An event is planned to formalize and 
celebrate the renaming of the building in 
the spring or early summer of 2011.  

Geologist Kathy Lehnus 
Joins Stantec

Geologist Kathy Lehnus, CPG-
11294, has joined the Hartford office of 
engineering and design firm Stantec as 
a Project Coordinator. Lehnus special-
izes in environmental investigation and 
remediation projects, specifically in soil 
and groundwater contaminated by oil 
or other hazardous materials. She has 
assessed dozens of potentially contami-
nated sites throughout Connecticut and 
Massachusetts.

Lehnus holds bachelor’s degrees in 
both geology and environmental sciences 
from the University of Massachusetts 
Amherst, and a master’s degree in geol-
ogy from the University of Connecticut. 
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Bedrock Identification 
Methods at 
Contaminated Sites

Introduction 
The best way to understand the char-

acter of subsurface geologic materials, 
particularly bedrock, is to obtain sam-
ples by drilling and coring. All geologists 
need to understand several drilling tech-
niques and the use of specialty equip-
ment. This paper describes one way to 
obtain representative soils and bedrock 
information; however, many other drill-
ing methods are also available. It is the 
geologist’s responsibility to subcontract 
with qualified drilling firms who can 
meet the objectives of a given project. 
Remember, properly documented bor-
ing logs by a geologist, geotechnical 
engineer or others trained in soil and 
bedrock identification, document the 
characteristic properties of the various 
geologic materials encountered in a bor-
ing. For example, on the east coast, we 
can encounter a wide range of conditions 
ranging from clastic rocks (mudstone, 
shale, sandstone and conglomerate) and 
carbonate rocks (limestone, marble), to 
crystalline igneous and metamorphic 
rocks such as basalt, diabase, granite, 
gneiss and schist. Complicating mat-
ters is the fact that most bedrock in the 
glaciated northeastern United States is 
covered by glacial deposits that include 
glaciolacustrine clays, fine to coarse 
outwash, end moraines and dense gla-
cial till. Residual soils can also overlie 
bedrock and complicate contaminant 
migration pathways. 

The collection of representative soil 
samples and in particular bedrock cores 
are critical to environmental site inves-
tigations because geologic logs and sam-
ples are used to identify the following: 

1) Depth to Bedrock 
2) Type of Soil and Bedrock 
3) Fracture Density 
4) Fracture Orientation 
5) Ground Water Occurrence 

6) Ground Water Level (Head  
 Pressure Vs. Depth)

7) Ground Water Quality 
Surface and downhole geophysical 

techniques are important adjuncts to 
soil borings and bedrock coring, and 
provide supplemental details in addition 
to those items listed above; although 
the details are beyond the scope of this 
paper, Groundwater and Wells (2007) 
gives a useful overview. Additionally, 
some bedrock investigations are best 
handled by using an air rotary drilling 
rig where “chips” are logged and the open 
borehole used to define the hydrogeologic 
conditions. 

Soil Sampling & 
Bedrock Coring 

The primary purpose of this paper is to 
describe a very useful and cost effective 
way to define the hydrogeologic proper-
ties of bedrock at contaminated sites. 
The author’s choice is to use mud rota-
ry drilling methods, combined 
with split spoon capability and 
wire line core drilling (Figure 
1). Rotary drilling provides 
the most flexibility for char-
acterizing contaminated sites 
underlain by bedrock, while at 
the same time characterizing 
the hydrostratigraphic condi-
tions of the soil overlying the 
bedrock. 

First, identifying the charac-
teristics of the soils overlying 
the bedrock is necessary. The 
typical method is to collect con-
tinuous split spoon samples (See 
ASTM Method D1586) to refus-
al. Briefly, refusal is defined as 
100 blows or more to achieve 
an advancement of six inches 
or less by a 140 pound hammer 
used to drive the split spoon 

sampler. Refusal sometimes identifies 
the depth to bedrock; however, in many 
east coast sites refusal is encountered in 
areas underlain by dense residual soils, 
glacial till, or boulders in various glacial 
deposits. It is sometimes worthwhile to 
switch to a 300 pound hammer to collect 
additional samples for identification 
purposes. 

The soil samples and blow counts 
obtained while advancing the test bor-
ing will identify the soil types, density, 
and soil contamination if present, and 
whether the soils above the bedrock are 
water-saturated. Once the conditions of 
the unconsolidated soils are understood, 
the geologist can decide to install a moni-
toring well in the unconsolidated soils, if 
they are saturated, or continue to drill 
into the bedrock. 

At this point the driller will typically 
drive a nominal four-inch diameter steel 
casing with a 300 pound hammer to 
refusal or use hollow stem augers (See 
ASTM Method D6151). Typically, the 

Thomas J. O’Brien, CPG-07270.

Figure 1 – Kendrick Enterprises – Mud Rotary Drilling 
with Split Spoon and Wire Line Bedrock 

Coring Capabilities.
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wire line coring apparatus (ASTM Method D2113) is advanced 
inside four-inch casing, and after coring the bedrock, the 
borehole needs to be reamed to a nominal four-inch diameter 
if a monitoring well is to be installed in the borehole. It is the 
author’s experience that 1 ¼ to 2” diameter well screen and 
riser can be successfully installed inside the nominal four-inch 
borehole. The driller will then set up a mud tub and use mud 
rotary methods to clean out the casing of soils and prepare 
to core bedrock (Figure 1). The core sample will confirm the 
nature of the bedrock and its depth below grade. When coring, 
do not be surprised to obtain a core of a boulder and then soils 
beneath it! This condition is not uncommon in the northeastern 
United States, where glacially-transported boulders are abun-
dant. Note this important condition and proceed with coring. 
Two inexpensive coring methods are popular, although others 
exist and can obviously be used (air coring, etc.). 

A core drill string is a series of long, connected hollow tubes 
(rods) with a barrel at the end that is connected to a cutting 
bit, usually diamond-tipped, at the bottom of the tools. As the 
drill moves further into the bedrock, the driller adds rods at 
the top of the drill string. When the driller wants to remove 
the bedrock core itself, the entire assembly of core barrels 
must be removed from the boring. This is very time-consuming 
because each rod must be removed to retrieve the core barrel 
and rock core. A much better method is to use the wire-line 
drilling method. 

When using wire line drilling, a core barrel can be removed 
from the bottom of the borehole without removing the rods. 
Bedrock cores can be collected continuously and retrieved 
quickly. The wire line method is used to drill relatively small 
diameter cores in the bedrock. Unlike most air rotary drilling 
(chips only) the primary objective is to retrieve an intact core 
sample that can be evaluated for lithologic and hydrogeologic 
properties. 

In many east coast locations, the upper bedrock is highly 
fractured and may localize and concentrate contamination. For 
example, the Newark Group is typically highly fractured in the 
upper ten to fifteen feet in contrast to deeper, less fractured 
and more competent rock of the same lithology. Hard basalt, 
diabase and other crystalline rocks typically have fewer frac-
tures, even at the surface. In fact, contaminant transport in 

these more dense bedrock units usually follows the bedrock 
surface, which may outcrop or be buried by surficial deposits. 
Identification of the thickness of the upper highly fractured 
zone and the depth where bedrock becomes more competent 
can be the key to remediation of a contaminated bedrock site. 
Remember, we are developing a hydrogeologic model for the 
fate and transport of contamination. We need to know the 
type of contaminant(s), the nature of surficial deposits upon 
bedrock, and then the possible migration pathways into and 
through the bedrock via primary and secondary porosity (frac-
tures, bedding planes, etc.). 

 Rock Quality Designation 
A measure of fracture density is rock quality designation 

(RQD), which compares rock core pieces greater than four 
inches to the total length of the core run. RQD is defined as 
a percentage:

RQD = Sum of Cores longer than 4 inches x 100
                       Total Length of Core 
For example, a core of 60 inches was advanced and the 

total of all core fragments larger than four inches equals 20 
inches. 

RQD = 20 inches = 33% RQD 
           60 inches 
From the RQD index, the rock fracture density and some 

hydrogeologic interpretations can be made. (See Table)
 In addition to recording RQD the professional geologist 

needs to describe the lithology of the rock core, the formal 
name of the bedrock, if known (e.g. Stockton Formation ), as 
well as other significant features (color, nature and attitude of 
structural features, physical condition including hydrothermal 
alteration and/or weathering, and any other special hydrogeo-
logic features pertinent to the interpretation of contaminant 
fate and transport (Figure 3).

Once the bedrock has been characterized, the geologist 
needs to meet with the team and decide if the information 
collected satisfies the scope of work, meets the goals for future 
remediation design, and has been completed on budget and 
schedule. 

Figure 2 - Conceptual hydrogeologic model showing how a gasoline 
leak migrates vertically downward, intercepts and follows the bedrock 
surface, enters the fractures, intercepts the ground water and migrates 
from the source in the direction of ground water flow (Active, 2010).

BEDROCK IDENTIFICATION METHODS

Figure 3 - Bedrock cores of the Stockton Formation, in this case 
very highly fractured sandstone, with horizontal fractures dominat-
ing. The RQD is less than 25%, so very significant contamination 
can migrate through this fractured bedrock.  
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Closing 
Supervising a drilling operation, describing and sampling 

soil and bedrock, maintaining a written log, and deciding how 
to install monitoring wells are huge responsibilities for any 
geologist. It takes several years to learn the various drilling 
techniques, where best to apply them and most importantly, 
describe the subsurface materials so future remediation 
designs and construction work can be completed. Each com-
pany will have their own drilling log format that you will need 
to understand. The author has learned that the driller is very 
knowledgeable and can help you obtain some of this important 
information. Lastly, after the work is done, the geologist and 
driller will be the only ones who will know the geologic condi-
tions at the boring location. Knowing that I am the only one 
who really knows the geologic condition at that boring location 
still excites me when I document drilling activities. 
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RQD Description Based On Percentages

RQD Rock Mass 
Quality 

Hydrogeologic Condition*

Less than 25% Very poor Very Highly Fractured Bedrock -Acts as Unconsolidated Very Coarse Grained 
Gravel and Cobble Aquifer. Very Significant Contamination Can Migrate , Be 
Stored Or Pass Through This Unit 

25 % to 50% Poor Highly Fractured Bedrock – High Transmissivity and Medium Storage Bedrock 
Aquifer. Significant Contamination Can Migrate, Be Stored or Pass Through This 
Unit

51% to 75 % Fair Fractured Bedrock – High Transmissivity and Low Storage Bedrock Aquifer. 
Widespread Contamination Can Result

76 % to 90% Good Slightly Fractured Bedrock –Very High Transmissivity and Very Low Storage. 
Depending on interconnectiveness one can have a Bedrock Aquifer or Aquitard 

91 to 100 % Excellent Aquitard

* Author’s Opinions – Conditions apply to upper 50 feet of bedrock only.

BEDROCK IDENTIFICATION METHODS
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Introduction
The author would like to use his personal experience as an 

example of how a geologist can become involved with technol-
ogy. The job market has changed remarkably for geologists in 
the past few decades. In the 1970s, geology used traditional 
technology. At the time, practicing geologists used aerial pho-
tographs, level transits, plane tables and alidades to record 
field data, and maps were prepared on Mylar or vellum. Maps 
were completed with Leroy lettering sets and colored pencils. 
Those were invaluable lessons that led to a better understand-
ing of those new technologies that were to come. In the end, 
the demand, available jobs, and technology changed, requiring 
the geologist to learn new skill sets. 

Often, the new technologies come from those in the user com-
munity thinking outside of the box. Speaking from experience, 
curiosity has been a routine factor used while developing tech-
nologies. This natural curiosity was employed not only for the 
development of hardware, but also included the development 
of software and enhancing existing methodologies. Innovative 
thinking has not only been beneficial in studying basic geol-
ogy, but also in developing new technologies to change how 
humanity interacts with the planet.

The author has been witness to the development of the 
first computers used in the field, from early x86/DOS models, 
to the increasingly powerful machines used for a variety of 
geological modeling, and visual presentations in Geographical 
Information Systems (GIS).

The Technologist
The Free Dictionary1 defines a technologist as a person 

who uses scientific knowledge to solve practical problems. As 
geologists, we are natural technologists who routinely have to 
apply technology or science to examine our natural environ-
ment or apply our knowledge, through engineering, to that 
environment. So, in short, technologists take a thought or idea 
and translate that into a real object or method that interacts 
with the natural environment in some way. 

To answer the question, “What makes a good technologist?” 
we can first examine the characteristics of a good geologist:

• Keen observation skills
• Strong verbal and written communications of factual 

observations
• Ability to interpret geologic data
• Capable of interpreting information collected by others 

and draw conclusions
• Well-grounded in collateral sciences, mathematics and 

engineering applications

• Can work collaboratively with professionals in other 
fields

• Enjoy what you do
Past experience has shown that these characteristics of a 

good geologist also fit the needs of a good technologist. This 
is especially true when dealing with those technologies that 
are used within the geologic profession.

Geologically Related Technologies
Geologists have been involved with technologies and have 

been influencing technologies for decades if not centuries. A 
few examples include field and laboratory instrumentation, 
software and hardware associated with:

• Geoscience databases
• Geological mapping
• Exploration and development of metallic and non-

metallic resources, oil and gas, and water supplies
• Engineering geology
• Environmental investigations and remediation of con-

taminated land
The typical geologist is at least aware of most, if not all, of the 

aforementioned applications, and probably has used several in 
the course of a career. Often, necessity is the mother of inven-
tion when it comes to learning and using these technologies to 
maintain and advance one’s professional standing. 

Although people that we would classify as geologists have 
been applying technologies since antiquity, in the 19th and 20th 
centuries the application of technology has accelerated as our 
search for natural resources has intensified. The geologist of 
the late 18th century would be amazed at the science presently 
applied to find answers for problems of a geologic nature. There 
are numerous examples of technologies that are being used 
by geologists today that could scarcely have been anticipated 
100 or even 50 years ago. For instance, geophysical methods 
traditionally used to explore for water supplies or petroleum, 
such as resistivity, seismic reflection and refraction, and 
electromagnetic methods, have now evolved into applications 
used to locate buried underground storage tanks, contamina-
tion plumes, unexploded ordnance (UXO) and other explosive 
remnants of war (ERW) in near surface environments.

Newer technologies that are becoming widely used by geolo-
gists include:

• Robotic Sensors 
• Unmanned Vehicles
• Digital imagery from aircraft and satellites
• Software Development
• Telecommunications 

Geologists are 
Natural Technologists
Ronald J. Bowers, CPG-07841
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• Tele-presence
Geologists get involved with inno-

vative technology for a variety 
of reasons:

• Influencing the design of an 
instrument or a method can 
make for a more useful product

• If you don’t get involved you may 
be stuck with something that 
doesn’t do the job

• It is professionally fulfilling to 
invent or adapt technologies or methodologies to prob-
lem

• Developing new technologies can be a paying enter-
prise

An Example Of A Non-Traditional 
Technology Area

An example of a “Non-Traditional Technology Area” is the 
field of Munitions and Explosives of Concern (MEC), includ-
ing Explosive Remnants of War (ERW). The 2003 United 
States Department of Defense (DOD), Defense Science Board 
(DSB) Task Force on Unexploded Ordnance (UXO) estimates 
that costs for remediation of today’s known UXO sites are 
approximately $20 to $50 billion2. These estimates are based 
primarily on remediation of UXO found in the terrestrial envi-
ronment and do not reflect the added complexity associated 
with aquatic or marine environments. The 2003 DSB Report 
states that an assessment of the total extent of the underwa-
ter UXO problem is needed to complete the full picture of the 
national UXO problem. 

There are five technology thrust areas related to MEC:
• Countermine mission
• Explosive Ordnance Disposal (EOD)
• Humanitarian Demining/Explosive Remnants of War 

(HD/ERW)
• Active Range Clearance
• Environmental Remediation

In addition, there are nine separate technology functional 
areas for MECs that include:

• Detection: The location of MEC in the subsurface
• Location: The ability to apply the correct geographic 

coordinates
• Access: The ability to safely acquire MEC 
• Identification/Evaluation: The ability to properly clas-

sify MEC
• Neutralization: The ability to prevent explosive acci-

dents
• Recovery: The ability to put MEC into a controlled envi-

ronment
• Disposal: The ability to destroy MEC
• Breaching: The ability to safely penetrate mine fields
• Training: The proper education of those involved with 

MEC remediation
In regard to monies that are planned for terrestrial cleanup, 

the FY2006 Military Munitions Response Program (MMRP) 
Site-level Obligation Amounts by Component (millions of US 
Dollars) has been projected as follows:

Today, geological activities are intertwined with MEC tech-
nologies. The use of robots to collect geophysical data, explore 
abandoned mines, recover unexploded ordnance (UXO) from 
the seafloor, and using magnetic recovery systems to lift UXO 
from subsurface materials are just the latest incarnations of 
technologies exploited for more traditional geological activi-
ties. Numerous firms are performing MEC cleanup. Many, if 
not all of those firms, contract geologic or geophysical firms, 
and/or have geologists and geophysicists on staff. 

Underwater Military Munitions
DOD is faced with the expensive challenge of character-

izing locations in U.S. coastal waters and removing under-
water military munitions (UWMM) determined to pose a risk 
to human health and the environment. The John Warner 
National Defense Authorization Act for FY 2007 (NDAA), 
109-364, Section 314, requires DOD to identify sites where 
UWMM were disposed in U.S. coastal waters and to research 
the effects of these munitions on the ocean environment and 
those who use it3.

There is limited information quantifying the extent of 
underwater munitions. The DOD has been focused on 
land known or suspected to contain UXO and other MEC. 
Investigation of munitions response sites, or portions of such 
that are within water bodies, lag behind. In the particular case 
of ranges located along the coast, discarded military munitions 
(DMM) and UXO deposited in the water may surface under 
climatic influences such as hurricanes or the pumping action 
of groundwater during water table fluctuations. There are four 
types of military activities that could result in munitions being 
found underwater4. These include:

• Live-fire test and training
• Munitions handling and transfer
• Authorized or unauthorized disposal or dumping of 

munitions. 
• Acts of war

Divers have traditionally been used for underwater detec-
tion and recovery of munitions using hand-held, watertight 
instruments. A search pattern is established using a grid delin-
eated by surface buoys or a circle with a single buoy anchor-
ing the center. This is time consuming, as divers swim grids 
carrying equipment, especially in waves, tides, and currents. 
Visual identification of hazards is difficult due to sediment, 
low visibility, and biological and mineral coatings. These fac-
tors can make the determination of whether a munition is a 
fused, potentially armed UXO, impossible. 

The important factors therefore become munition size, 
type, orientation, and water depth. In addition, the quality of 
any geophysical data generated during UWMM surveys are 
affected by the sensor and platform selected, and the preci-

Component FY2010 FY2011 FY2012 FY2013 FY2014 Total Cost

Army $210.96 $283.22 $326.36 $360.46 $1,654.65 $3,032.08

Navy $40.07 $54.66 $55.98 $57.02 $279.80 $619.48

Air Force $105.21 $108.59 $212.05 $242.19 $724.51 $1,496.32

FUDS* $77.63 $75.51 $81.73 $80.72 $12,078.89 $12,639.52

Totals $433.87 $521.98 $676.12 $740.39 $14,737.85 $17,787.40

*Formerly Used Defense Site. MMRP obligations in millions of dollars.

GEOLOGISTS ARE NATURAL TECHNOLOGISTS
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sion and accuracy of the positioning system (itself affected by 
sea state). Finally, a key factor influencing data quality is the 
distance from the detector to the target. 

The selection of a system as a technology component, as 
opposed to a full system, is dependent on whether the sys-
tem combines three key abilities: locomotion, detection, and 
navigation/location. The following sensor platforms represent 
those most often used during underwater UXO surveys. 

• Surface Sensor Platform
• Submerged Rigid Sensor Platform
• Submerged Free Floating Sensor Platforms
• Bottom Traversing Sensor Platforms
• Airborne Sensor Platforms

Examples Of MEC 
Technology Development

The author has had the privilege of working on several 
technologies related to the mapping and recovery of UXO. The 
following subsections describe some of those examples, along 
with  both advantages and limitations. 

The Kinematic Induction Magnetic Survey System

In the late 1990s, the author assisted UXB International, 
Inc. (UXB) in the development of a flexible multi-sensor 
geophysical mapping platform. The author was the project 
manager of the KIMS development program. This platform, 
known as the Kinematic Induction and Magnetic Survey 
(KIMS) system, employed a centimeter-accuracy global posi-
tioning system (GPS) in conjunction with a laptop computing 
and geographic information system (GIS) to perform geophysi-
cal mapping. The system was portable and allowed for the 
rapid collection and analysis of geophysical and topographical 
data. The system required the development of new software, 
UXB-Surveyor, which combined Commercially Off-The-Shelf 
(COTS) software and customized software, drawing upon the 
strengths of both approaches.

The KIMS system used an all-terrain vehicle (ATV) with a 
low magnetic signature to transport four, one-meter Geonics, 
Ltd. EM61 coils. The use of GIS, combined with high preci-
sion GPS capabilities, made the localized coordinate system 
and physical string survey guidance unnecessary where GPS 
was available. Typically, geophysical surveying workflow is 
characterized by gathering measurements on a data collec-
tor that is connected to the instrument. In the office, digital 
information from the data collector is downloaded into a 
desktop computer for processing and display using software 
provided by the instrument vendor. There is a benefit to per-
forming some of the data processing and display portions of 
the workflow in near-real time at the surveying site, as the 
data are being collected. Incorporating this concept into the 
KIMS system not only reduced or eliminated time consuming 
steps associated with office post-processing, but improved the 
overall quality of the survey by providing a real-time graphical 
feedback of the data being collected. Implementation of this 
concept resulted in a rapid collection of geophysical data that 
was geographically-referenced to real-world coordinates with 
real-time and near-real-time display and analysis capabilities 
in the field. Figure 1 shows the KIMS being used on a target 
mound during winter months in New England.

A computer display was used as the basis for a highly inter-
active survey planning capability. The job planner established 

a survey area and alignment lines at a specified resolution. 
Job planning was accomplished while viewing existing site 
diagrams and pre-established work areas. Laying out survey 
lines was accomplished using any combination of three meth-
ods provided by the program:

• Individual Layout of Survey Lines
• Parallel Copying of a Selected Survey Line
• Automatic Placement of Survey Lines Perpendicular to 

a Specified Baseline
The KIMS System was used by UXB on several UXO 

remediation projects in the continental USA, and for the 
United Nations in Eritrea, as a mine avoidance variant. 
Although the system was functional and robust, it was not 
purchased by other UXO remediation firms. UXB was able to 
use the system to their competitive advantage for performing 
remedial jobs. The system continues to be updated as newer 
and different technologies are developed and incorporated into 
the KIMS package. Additionally, developers that produced 
components of the KIMS have also continued development and 
have sold variants of those components to other clients. 

The Magnetic UXO Recovery System: A System in Use
The Magnetic UXO Recovery System (MURS) was devel-

oped by the Air Force Research Laboratory and the National 
Defense Center for Energy and the Environment, with 
NDCEE. The MURS marries an electro-magnet with a 
remotely operated Caterpillar 325 Excavator. The design 
considered lifting requirements to extract ferrous UXO from 
the ground. The MURS can be operated remotely or with 
an operator on board to navigate previously mapped targets 
for the ultimate purpose of UXO recovery. The MURS was 
developed in fiscal years 2004 and 2005, and consists of the 
following components:

• Automated Ordnance Excavator (AOE), equipped 
with:
> Caterpillar 325L hydraulic excavator
> AFRL remote operation control system

• Walker Magnetics 57-inch diameter electromagnet
• 20 kilowatt (kW) power source

The system uses a Caterpillar 325L excavator with a 
remote control system, and includes real-time video cameras. 

Figure 1: KIMS in use at the Massachusetts Military Reservation on 
Cape Cod, Massachusetts.

GEOLOGISTS ARE NATURAL TECHNOLOGISTS
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It weighs 60,000 pounds and the mechanical boom is capable 
of reaching out to 25 feet and digging to a depth of 15 feet. 
EOD technicians can safely operate and manipulate all func-
tions of the AOE from as far as two miles via remote control. 
Additionally, AFRL has upgraded to a mass excavation boom 
with a lift capacity of approximately 10,000 pounds and has 
enhanced the AFRL AOE with an Automated Digging Mission 
Module (ADMM) developed under contract by Caterpillar Inc. 
The ADMM provides automated digging commands to the AOE 
in a wide variety of soil conditions to specified depths.

A Walker Magnetics Scrapmaster® D series 57-inch magnet 
was selected to maximize the lifting capabilities of the MURS. 
The electromagnet contains sealed coils and terminals to 
ensure watertight construction and low maintenance costs. 
The electromagnet is capable of generating a magnetic field 
with an intensity of over 500 Tesla. A magnetic field of this 
magnitude is used commercially in scrap and steel yards to 
lift heavy ferromagnetic objects and materials. 

Underground removal is enhanced by the ability to couple 
with conventional excavation processes (i.e., adding “teeth” 
and using the AOE to scrape the ground surface to loosen bur-
ied objects). The high lift-to-weight ratio of this electromagnet 
allows the retrieval of a greater quantity of heavier targets. 
The Scrapmaster® D series magnet has a rugged ribbed steel 
case, heavy manganese-steel bottom plate, and welded water-
tight construction. Figure 2 shows the MURS being tested at 
Tyndall AFB, Florida.

The use of MURS technology has been advantageous for 
removal of UXO at Base Realignment and Closure (BRAC) 
sites and impact areas DOD-wide. Advantages include a more 
efficient cleanup and an improved response to the UXO prob-
lem as a whole through this new methodology for cleanup of 
range debris. This robotic technology is comparable to bucket-
type excavating technologies with an added capability of 
magnetic recovery. The proposed MURS prototype comprises 
a system of off-the-shelf technologies suitable for a variety of 
recovery activities. The system is easily expandable and has 
the capability to loosen buried ferro-metallic objects through 
a hydraulic claw incorporated into the AOE boom, in concert 
with the magnet. 

Current technology for UXO removal is focused on detect-
ing where the hazard is. In order to remove the hazard, EOD 
technicians are sent into the field to extract and dispose of the 
UXO. MURS’ greatest advantage is in taking the human out of 
harm’s way by sending a robotically-driven piece of equipment 
into the area to perform excavation.

Limitations of the MURS included an inability to extract 
UXO buried greater than 12” using magnetic attraction alone, 
and limited use of the MURS in wooded areas due to restricted 
mobility. These limitations experienced during the demonstra-
tion may be mitigated through additional demonstrations, the 
validation process, and successive future design iterations.

The Remotely Operated Underwater Military 
Munitions Recovery System (ROUMRS)

In 2009, Army issued a Performance Work Statement (PWS) 
for the design, development and demonstration of a remotely 
operated underwater munitions recovery system (ROUMRS). 
The Virginia Company, ARA Inc. (ARA), established a team 
with Oceaneering International Inc. and has collaborated 
extensively in the development of the management and techni-
cal approaches to accomplish the contract objectives. 

 The technologies applied to ROUMRS are readily available 
COTS components that are in daily use by the oil and gas 
industry to water depths of 10,000 feet, with regular use for 
search and recovery to 20,000 feet. The US Government has 
identified a demonstration site at Ordnance Reef, off the west 
coast of the island of Oahu in Hawaii, and the National Oceanic 
and Atmospheric Administration (NOAA) has performed a site 
survey of the location.

Because it is difficult to obtain precise coordinates for under-
water targets of interest, the platform for the system must have 
the maneuverability to perform a search around the provided 
coordinates (± 5 meters). A tethered, but free “swimming” plat-
form, otherwise known as a remotely operating vehicle (ROV), 
is preferred, as the working environment at Ordnance Reef, as 
well as other potential work areas, are ecologically-sensitive, 
and soft bottom sediments may be present. Either factor may 
limit or prevent bottom contact. The ROV is capable of work-
ing to depths of 300 feet. Figure 3: shows an early conceptual 
drawing of the ROUMRS system. 

The ROV is able to lift munitions of up to 150 pounds and 
move these munitions to lift cages for transport to the surface 

and disposal. In addition, for munitions that are encrusted 
with marine growth and/or attached to the reef, the ROV 
is able to settle onto the bottom and act as a base for the 
manipulators to extract the munition and lift the munitions 
to the baskets for travel to the surface. The power and other 
support for the ROV is provided from a surface ship equipped 
with the command and control equipment as well as power 

Figure 2: Magnetic UXO Recovery System (MURS) 

Figure 3: ROUMRS Conceptual Drawing

GEOLOGISTS ARE NATURAL TECHNOLOGISTS
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generators and compressors to provide air as necessary to the 
subsystems. Figure 4 shows the front of the Comanche ROV 
equipped with cameras.

The manipulators for ROUMRS are mounted on the 
operations platform, are electrically-operated, and capable 

of fine operations. The manipulators are capable of grasping, 
manipulating, and lifting a variety of munitions and debris 
ranging from small arms ammunition, medium and large 
caliber projectiles, up to eight inches in diameter, and bomb 
shapes that weigh up to 150 lbs. 

The ROV tracking is accomplished through a GPS that is 
located on the surface vessel. The GPS gives the position of 
the surface vessel. In turn the surface vessel, whose position 
is known through the GPS, communicates location to the 
ROV through an ultra-short baseline (USBL) tracking system. 
USBL is a common tool used with ROVs to determine the 
depth, slant range and bearing of the ROV.  

Topside equipment includes those instruments required for 
recording and managing the data feed from the platform, sen-
sors, cameras, navigation equipment, etc. Topside equipment 
is housed in a standard 20 foot CONNEX shipping box. As 
necessary, the equipment also includes a power supply, control 
consoles, air compressors and navigation equipment for the 
support vessel. The support vessel is capable of maneuvering 
to and from the load-out facility and nearest harbor.

 The system is capable of delivering munitions to the sur-
face and to move recovered munitions underwater to another 
underwater location for destruction in the form of an indepen-
dent lift package (e.g., baskets, bags, or containers) that can be 
filled at depth by the manipulators and delivered separately 
to the surface. 

Conclusions
The development of technologies that are to be used in the 

natural world can receive a major boost if the development 
team involves those persons most likely to use those tech-
nologies. The development team should include, and often 

does include, geologists. The adaptability of geologists to the 
environments that they study translates into technologies 
that can easily move into the environments for which they 
are designed.

There are no guarantees that a technology being devel-
oped will be successfully transferred to the user community. 
However, if the user interface is kept relatively simple, the 
technology uses COTS components, and the user community is 
made aware of the technology during development, there is a 
fighting chance that the technology can be successfully trans-
ferred to the user community. The following common threads 
can be found in successful technology development:

• It is more efficient than others available
• There is a “deep pockets” government sponsor
• COTS components are readily incorporated
• Independent validation has been performed
• Relative ease of use 

Certain facets of the KIMS and MURS technologies have 
been successfully transferred to the user community. However, 
intact systems have not been accepted on a wider commer-
cial basis. The ROUMRS technology has the potential to 
make the breakthrough to be such a technology for UWMM 
remediation.  
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Figure 4: Front of Comanche ROV w/Cameras.
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Geologists and 
Environmental Consulting

In over 50 years as a geologist I have observed a drastic 
change in the employment base for geologists. From a profes-
sion in which energy and mining companies were almost the 
sole private employers of geologists, a broad-based employ-
ment spectrum has evolved where environmental and water 
resource consulting firms predominate as employers of geolo-
gists.    

During the transition from energy resource development to 
environmental problem-solving, techni-
cal approaches used by geologists also 
evolved. Traditional geologic techniques 
for assessment and analysis of the geolog-
ic framework controlling distribution and 
migration of contaminant bodies have 
been largely replaced by dependence on 
geotechnical and engineering approaches 
to developing solutions.

One of the greatest deficiencies I have 
seen in new geology graduates is a poor 
understanding of the advantages which 
a geologic training offers those involved 
with environmental investigation and 
remediation. Since we are not viewed 
as “true scientists” by many in the pure 
sciences, e.g. physics and chemistry, nor engineers due to 
our relatively lower emphasis on mathematical analysis, 
geologists are often viewed primarily as technicians. Since 
we incorporate basic proficiency in many different science and 
engineering areas as part of our working philosophy, our edu-
cation and training actually produces an ability to integrate 
multiple disciplines into our work, a special advantage when 
we consider the multi-disciplinary requirements of field of 
environmental consulting. 

One example of a difference is the description and interpre-
tation of soil samples.    A geologist should examine a rock or soil 
sample to determine its origin and its stratigraphic position 
with respect to a suite of associated rock or soil types (facies).    
A sample classified as SP in geotechnical terms1 may be a 
sand dune, a beach sand, a point bar or a complex in which a 
lower portion of the same unit may be of one origin and the 
upper a second, e.g. prograding sand dune on a beach. Each 
interpretation produces a different probable orientation of the 
overall sand body with up to 900 differences in preferred fluid 
flow pathways and geomorphic shape. Proper identification of 
the framework controlling the dynamics of the geologic setting 

can increase significantly the efficiency and effectiveness of 
any remedy selected.

In my experience, many geologists graduated in the past 
20 to 25 years are deficient in their ability to identify and 
interpret the lithologic units and characteristics of common 
sedimentary facies associations. In addition, there is a lack 
of appreciation of the effectiveness of traditional stratigraphic 
analysis tools such as those in listed in Table 1.

Another aspect of geologic analysis to which geologists often 
give lip service, but tend to ignore when involved in an envi-
ronmental project, is the role of time. The integration of time 
into any environmental analysis is critical when evaluating 
long-term solutions to problems, particularly when complex 
environmental systems are involved.

Although the time element involved in environmental 
problem-solving is normally not that of the traditional geolo-
gist, (i.e. shorter than eons), it is still critical when placed 
in the context of natural or anthropogenic fluctuations of 
groundwater tables or depositional dynamics of streams, lakes 
and features associated with engineered structures such as 
dams, landfills, docking piers, waste disposal sites and surface 
impoundments. All of these features can produce modifications 
of preferred flow paths, chemical retardation characteristics 
and other contaminant migration controls that are significant 
in selection and implementation of effective assessment and 
remediation solutions.

The ability to integrate stratigraphic analysis tools with an 
understanding of the dynamics associated with fluctuations 
of site conditions through time will provide a geologist with 

Dr. James F. Howard, CPG-02536

1. Well Log or boring log with Factual Observations and Geologic 
Interpretations

2. Stratigraphic Cross-sections

3. Structure Contour Maps

4. Isopach and Isolith Maps

5. “Slice” Maps (Paleogeologic Maps on Critical Surfaces/Geologic Facies)

6. Groundwater Table Fluctuations and Dynamics (=Slice Map Timelines)

7. Contaminant Characterization Maps

8. Saturated Thickness Maps for Present and Past Water Table Positions

Table 1 – Basic Stratigraphic Analysis Tools.

1. SP is the descriptor for a poorly-graded sand in the Unified Soil Classification System (USCS). In the USCS, a  poorly-graded sand 
is equivalent to a geologically well-sorted sand, with a narrow range of particle sizes.  The USCS is widely used by geologists and 
engineers engaged in soil characterization.  
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a significant advantage in assessment and solution of envi-
ronmental problems. Some case history examples illustrating 
this concept are discussed below. Although the examples are 
generalized to respect client confidentiality, all basic essentials 
of site geology and contaminant distribution are included in 
each example. 

Example 1 – Vertical and Lateral Migration Controls 
on LNAPL2 in a Meandering Stream 
Facies Association. 

This site involves two retail service stations separated 
by a paved street. Gasoline was identified under both sta-
tions, although only one station had a reported release.    
Groundwater flow is easterly toward a surface stream located 
approximately 950 feet away.  Both facilities were under orders 
to remediate the LNAPL (gasoline) and faced fines for continu-
ing trespass of the product plume. The surface area of each site 
was approximately 100 x 150 feet with a total involved area, 
including the street, of approximately 300 x 250 feet. 

Boring log data from both sites were used to prepare clay 
and sand isopachs for the underlying strata at each site. The 
results, in conjunction with information on local geologic con-
ditions, indicated that the units involved were coarse channel 
sands and fine-grained silty clays associated with a cut-off 
stream meander located east of the northern site. The water 
table intersected the clays and produced a transient impound-
ment of the product plume, forcing it to the south and under 
Site 2. Based on the results of this study, Site 2 was dropped 
from the order and Site 1 was assessed all cleanup costs. The 
figures below illustrate the interaction of the plume, facies 
elements and the hydrodynamics of the area. Figure 1 shows 
the hydrologic barrier to easterly flow at high groundwater 
stages with southerly diversion of LNAPL. Figure 2 shows the 
effects of lower water table elevations, which allowed seasonal 
easterly product migration from the release on Site 1.

Example 2 – Vertical Migration Controls with 
Fluctuating Water Tables in a Marginal Marine 
Facies Association. 

Example 2 involves a more complex facies grouping associ-
ated with an ancient prograding shoreline. The site footprint 
is approximately 20 acres and the surface elevation is approxi-
mately 100 feet above mean sea level (msl). An electronics 
manufacturing facility that used chlorinated solvents in their 
cleaning process formerly occupied the site. An east-west 
trending stream valley is located south of and parallel to the 
site with a stream surface approximately 60 feet below the 
elevation of the facility. Contamination occurs in all lithologic 
units with the majority of the mobile DNAPL3 (PCE) and dis-
solved phase PCE contamination in the lower sand unit.

Analysis of samples from approximately 20 boring logs at the 
site indicate that geologic strata shown in Figure 3 underlying 
the site are, from bottom to top , a dark bluish, fossiliferous 
marine clay, overlain by a clean, well-sorted fine to medium 
sand with sub-rounded to well-rounded grains. Overlying this 
sand is a gray, sandy silt with some clay. This sedimentary 
horizon contains a lens of fine to medium grained, moder-
ately to poorly sorted silty sand with some wood fragments 
and scattered iron staining. The exposed unit at the site is a 

dark-gray to black, fine grained malleable clay with abundant 
fossilized burrowing molluscs.

Geologic interpretation of data from site boring logs, struc-
ture contour maps and isopach maps, in conjunction with data 
from boring logs at three other sites within ¾ of a mile north 
and east of the site and aerial photographic analysis of the 
area, indicate that the sand bodies underlying the site have 
different origins.

The shallowest sand body is silty with low to medium 
permeability, probably deposited in a slow-moving, north-
south trending distributary channel. The deeper sand unit 
represents a probable beach/barrier island depositional envi-
ronment whose east-west orientation suggests deposition in a 
shallow east-west oriented marine embayment.    

This marine embayment interpretation is supported by the 
abundant burrowing fossils, high organic content of the dark 
grey clays overlying the surface of the site, the blue marine 
clay underlying the lower sand unit and the character of 
similar sand bodies occurring at the other sites mentioned 
above . Orientation of the shallow distributary channel sand 
is essentially perpendicular to the existing topographic valley 
whereas the deeper sand body is subparallel to the existing 
valley.

Figure 1 Map - View of plume and meander fill hydraulic barrier under 
site 1.

2. LNAPL - Light Non-Aqueous Phase Liquid – A pure contaminant that is less dense than water and floats, e.g. gasoline, diesel, 
kerosene, etc.

3.  DNAPL - Dense Non-Aqueous Phase Liquid –  A pure contaminant that is denser than water, e.g. chlorinated solvents such as PCE, 
TCE, TCA, etc.

Figure 2- Cross-section view of hydraulic conditions affecting 
the LNAPL plume at high and low 

groundwater elevations.
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The DNAPL contaminant migrated from multiple minor 
spills vertically into the shallow sand body. The DNAPL con-
tinued vertical migration through the distributary sand unit 
into the deeper sand body and then laterally along the basal 
contact with the low permeability marine clay toward the 
modern stream valley located to the south of the facility.

Due to the meteorological and geological conditions at the 
site, relatively rapid seasonal fluctuations of the water table 
are common. When those fluctuations occur, dissolved phase 
PCE in solution migrates with normal groundwater flow, and 
is exposed to preferred pathways of migration with contrast-
ing hydraulic properties, as well as differing orientations and 
configurations of the sand bodies. DNAPL contamination will 
not be as affected by the preferred pathways since the tendency 
for DNAPL migration is downward, with density-driven-
migration to the lower sand unit, and lateral movement toward 
the valley along the south-dipping basal contact between the 
barrier/beach sand and the underlying marine clay. Figure 
3 illustrates the generalized vertical section across the area 
from east to west.  

Figure 4 shows slice line C, when the prevailing water table 
is near the top of the uppermost silty sand, which will facilitate 
dissolved-phase contaminant transport along with the lower 
medium sand. Figure 5 (slice line A) depicts the water table 
at a depth 10 feet lower than in Figure 4; here, the dissolved 
plume is largely limited to the lower, fine to medium sand.    
Figure 6 (slice line B) represents the water table 10 feet lower 
than in Figure 5, and the preferred pathway is now along the 

lower contact of the sand and the underlying clay. These fluc-
tuations will not affect DNAPL but will affect dissolved phase 
constituents from various parts of the plume. 

Example 3 – Contaminant Migration Controls with 
Transient Water Table Pathways.

Example 3 is based on an approximately six acre site, also 
involved in electronics manufacturing, but with additional 
copper plating operations. At this site, the primary problem 
was first identified as metals contamination associated with 
the plating operation. During site assessment, a dissolved 
phase chlorinated solvent plume was identified. Metals con-
tamination was isolated to the vadose zone and was effectively 
immobilized by the alkaline soils resulting from the chemical 
spillage associated with the plating activities. However, the 
chlorinated solvent problem was more extensive and required 
active remediation. 

Interpretations of test boring logs, in conjunction with cone 
penetrometer testing (CPT) results allowed construction of 
structure contour maps, isolith maps and the cross-sectional 
interpretation shown in Figure 7. The geology underlying the 
site consists of two, moderately to well-sorted gravelly sand 
bodies, the upper of fresh water origin and the lower of marine 
origin, separated by low-permeability silty clay of apparent 
overbank origin. Hydrologically, the site contains a shallow, 
transient (perched) water table in the upper sand body that is 

Figure 3 – Cross-section of geologic strata underlying site 2.

Figure 4 – Preferred flow pathway for dissolved-phase contami-
nation with groundwater table 10 feet above normal base (Line 

C on the cross-section.

Figure 5 – Preferred flow pathway for dissolved-phase contam-
ination with groundwater table at normal base elevation Line A 

on the cross-section).

Figure 6 – Preferred flow pathway for dissolved-phase 
contamination with groundwater table 10’ below normal 

base elevation (Line B on the cross-section).
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hydraulically isolated from a regional water table located in 
the lower clean, beach sand unit. Data from water samples 
indicate that the silty clay was effective in minimizing verti-
cal migration from the transient water table into the deeper 
regional aquifer. 

Groundwater flow direction in the shallow “perched” satu-
rated zone is to the south. Information from published reports 
generated by state and local agencies indicate that the flow 
direction in the deeper saturated zone is westerly, reflecting 
the regional pattern. 

 Contaminant migration in the shallow zone is controlled by 
gravity flow in channels incised into the base of the upper sand 
body and is almost 900 to the westerly regional flow direction. 
Figure 7 illustrates the generalized relationship of the aquifer 
units underlying the site.    

Summary:    
1. Maintaining a geologic perspective is vital in develop-

ing efficient and effective assessments of environmental 
problems in consulting.

2. Understanding of facies relationships and lithologic 
characteristics will significantly enhance problem-solving 
efforts in environmental consulting.

3. Use your geologic perspective in evaluating modern 
problems, whether global or local in areal extent and 
impact.

Dr. Howard obtained degrees in Geology from Dayton, 
Houston and Indiana Universities with additional studies at 
Duke University and Ocean Springs Marine Laboratories.  
He has been a professional consultant since 1972, special-
izing in Marine Geology, Hydrogeology, Site Assessment 
and Remediation on projects in 38 states, Canada and the 
Caribbean. He has also served as Associate Professor, Adjunct 
Professor or Lecturer at over 15 colleges and universities and 
presently serves as a destination lecturer on cruises to Central 
America, Bermuda, Alaska and the Caribbean. His special 
interest is applying stratigraphic analysis to the solution of 
complex environmental problems.

Figure 7 – Cross-section of strata underlying site showing 
relationship of perched and regional ground water tables 

underlying site 3.
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STUDENT CHAPTER NEWS

Mackay Rockhounds
The Mackay Rockhounds are the stu-

dent chapter of the AIPG out of the 
Mackay School of Earth Sciences and 
Engineering at the University of Nevada, 
Reno. This year, the Mackay Rockhounds 
have 36 members majoring in vari-
ous fields including Geology, Geological 
Engineering, Mining Engineering, Civil 
Engineering, Biology, Hydrology, and 
Geophysics. Although its members have 
a variety of disciplines, we all have some-
thing in common— they love the geosci-
ences and they love rockhounding!

The Mackay Rockhounds enjoy two 
geological weekend camping trips (one 
each semester) to different areas around 
Nevada and California. In previous 
years, the club has visited Death Valley, 
Lassen National Park, the Virgin Valley 
opal mine, and Yosemite. This semester, 
the Rockhounds went to the mountains 
surrounding Elko, Nevada. Highlights 
of the trip included digging for carbon-
ate fossils at Fossil Hill, north of Elko 
on Mountain City Highway, learning 
about the structural geology and glacial 
features of Lamoille Canyon in the Ruby 
Mountains, lead by Dr. Mike MacFarlane 
of Great Basin College, and digging for 
fish and leaf fossils at Coal Mine Canyon, 
northeast of Elko. The Rockhounds that 
went on the trip returned not only with 
further geological knowledge, but also 
with several bags of samples containing 
garnets, vesuvianite, and fossils.

The University of Nevada, Reno stu-
dent chapter has been very successful 
at fundraising for its activities this 
semester, thanks to the generosity and 
support of many individuals and orga-
nizations. First of all, the chapter had 
an on-campus mineral sale thanks to 
the minerals donated by Harvey Gordon 
and the W.M. Keck Museum. The chap-
ter also held a mineral auction at the 
Geological Society of Nevada’s October 
meeting in Reno with minerals donated 
by Harvey Gardon and Mark Stock, 
CPG-07867, along with a gold splatter 
donated by Newmont Mining Company. 
The Rockhounds are very appreciative 
to everyone who has supported the club 
by donating or purchasing items for the 
mineral sale and auction, and are also 
very thankful for the Reno AIPG section 
for helping sponsor the fall field trip and 
club dues.

The members of the Rockhounds also 
attend local conferences and meetings 
related to the geological industry. The 
club encourages all its members to join 

and attend meetings of the Geological 
Society of Nevada, the Reno chapter of 
AEG, and to attend conventions such 
as the Northwest Mining Association 
Conference. By attending these meet-
ings, the student members learn about 
issues related to the geosciences and 
mining and gain valuable connections 
with professionals in their fields of 
study. 

The best part of being a member of the 
Mackay Rockhounds this year is the posi-
tive experiences it provides. Through the 
club, students are able to share their 
passion for geology, take trips and go new 
places, gain leadership experience, and 
meet others with similar interests, not to 
mention the fun things in between, like 
holding barbeques and socials, attending 
the AIPG Christmas party, and geolog-
ically-themed movie nights throughout 
the school year. Thank you, AIPG, for 
making this possible for us!

Submitted by the
 Student Chapter Officers

Moraines, Cirques, and 
Clamosauruses, Oh My!

On Friday, October 1st, the Mackay 
Rockhounds assembled to depart for 
Lamoille Canyon in the heart of the Ruby 
Mountains, 20 minutes south of Elko, 
Nevada. The Ruby Mountains attracted 
the Rockhounds with their drastic meta-
morphic core complex, glacial valleys 
and proximity to fossil collecting areas. 

On the journey to Elko, we stopped 
at the structural enigma of Thunder 
Mountain near Winnemucca but soon 
departed for Fossil Hill. We were eager 
for the chance at fossil hunting at Fossil 
Hill, north of Elko. This locality pro-
vided a chance for the collecting of death 
assemblages, crinoids, horned coral, gas-

tropods, brachiopods, and other fos-
sils, tenderly deemed “clamosauruses” 
by geology professor John McCormack. 
From Fossil Hill, the Ruby Mountains 
waited in the distance. The Rockhounds 
made camp as darkness settled with 
only the jagged outlines of the canyon 
walls clearly visible; sadly, the innate 
beauty of the site would have to wait 
for morning. 

As Saturday dawned, the canyon’s 
walls came to life. Monoliths of mul-
ticolored rock towered over us with 
the entire valley engulfed in gold, red, 
and green aspens turning colors for 
fall. The Rockhounds prepared for an 
early start to meet their intrepid guide, 
Michael McFarlane, who attended the 
Mackay School of Mines in 1975. Mike 
McFarlane began our discussion on the 
Ruby Mountains outside the canyon to 
show the episodes of glaciations as well 
as the range front normal fault at the 
mountain’s toe. The Ruby Mountains are 
composed of all three major rock classes, 
of which mostly metamorphic and igne-
ous rocks were clearly present. 

Upon entering the canyon, lesser 
grade metamorphic rocks were mylonitic 
due to stretching of the outer area of 
the metamorphic complex. As we pro-
ceeded, examples of sedimentary rocks 
metamorphosed to mylonitic marble and 
quartzite. Within the quartzite we found 
a white feathery mineral known as sil-
limanite. Sillimanite is a high pressure 
and high temperature alumino-silicate, 
which is distinguished by its high-grade 
metamorphism. Continuing up the can-
yon, we made several stops to analyze 
the changing metamorphic core complex 
as well as look at glacial features such 
as terminal moraines, cirques, glacial 
striated rock, and glacial polished rocks. 
The Rockhounds proudly lived up to their 

Mackay Rockhounds in Lamoille Canyon.
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name whenever the opportunity arose 
for rock and mineral collecting: many 
representative samples of metamorphic 
rock and glacial features were collected 
by club members. 

Mike McFarlane made sure to empha-
size the main structures of the area 
including the range front fault as well as 
the detachment faults due to elongation 
of the area. A spectacular seven-mile 
long recumbent fold held us transfixed in 
thinking about its origin. The magnitude 
of the recumbent fold can be viewed from 
the end of the road of the canyon, where 
the Rockhounds began a short hike. 
While hiking along the stream leading 
to Island Lake, we saw granitic boulder 
erratics and a granite pegmatite sill 
containing a xenolith. Close to this area, 
the most notable find of the trip were 
the garnets, which were approximately 
two centimeters wide. The garnets were 
found along with epidote, and vesuvi-
anite. Mike McFarlane explained that 
these garnets were perhaps mistaken for 
rubies, thus giving the Ruby Mountains 
their name.

After breaking for a late lunch, the 
Rockhounds broke into groups. One 
group ventured into the canyon, hiking 
to some of the lakes closer by. On the 
hike, waterfalls graced the landscape 
and provided an exotic perspective to 
Nevada that few students had seen 
before. Meanwhile, the second group 
traveled to the little town of Lamoille 
to visit the Harvest Festival there. 
Everyone convened for a barbeque din-
ner and shared the home baked apple 
pies purchased at the festival. 

Sunday arrived, and a bittersweet 
feeling washed over the group at the 
prospect of leaving this singular land-
scape of Nevada; however, class was still 
in session at the University of Nevada at 
Reno, so we had to return. The last stop 
on the way back to Reno was another 
promising fossil deposit north of Rynden, 
which is about 10 minutes east of Elko. 
In the Elko Formation, a Late Eocene-
Early Oligocene lacustrine environment, 
the Rockhounds hammered away at the 
cliffside looking for fossilized fish known 
to reside in the thinly layered beds. Some 
fossil collectors were luckier than oth-
ers were, but no one left empty handed 
because the fossilized plants were plenti-
ful. Numerous evaporitic rocks and rocks 
in various stages of diagenesis were 
studied, in addition to minerals such as 
anhydrite, gypsum, and ulexite. After 
everyone had their fill collecting fossils, 
we headed back to Reno.

Upon arrival back at school, the 
extravagant number of bulging sample 
bags was proof of a very enjoyable trip. 
The trip also offered hands-on experi-
ence in the field, and a chance to learn 
about the incredible geology of eastern 
Nevada. Without AIPG’s generous con-
tribution, the Rockhounds would not 
have been able to have such a successful 
field trip.

California Section
We had a successful meeting Novem-

ber 3, 2010: California Section AIPG 
Meeting with UC Davis Student Chapter. 
About a dozen students were in atten-
dance and four AIPG members and a 
UC Davis Professor, Dr. Magali Billen, 
MEM-1901, Dr. Robert Zierenberg, 
another AIPG Student Advisor, was 
unable to attend this meeting.  We had 
a pot-luck dinner to start off the meet-
ing.

The UC Davis Student Chapter 
President, Allison Price, SA-1798, gave 
some introductory remarks, and then 
the main “speakers” David Sadoff, CPG-
09933, Rob Sydnor, CPG-04496, and Jim 
Jacobs, CPG-07760. We set up three 
workshop stations and the students, in 
groups of four to each of the “speakers” 
and we answered questions about career 
choices and options. I think it was valu-
able and we all had a good time and the 
meeting lasted about two hours. We will 
meet next in January, 2011. We are hop-
ing that other colleges and universities 
will consider AIPG Student Chapters.

Jim Jacobs, Section President

Colorado Section
Colorado Chapter sponsored Girl 

Scout Day at Dinosaur Ridge, October 16, 
2010.

Florida Section
Field Trip To Central Florida’s 

Sand Mining District-On October 
16, 2010, the Southeastern Geological 
Society (SEGS) and the Florida 
Association of Professional Geologists 
hosted a field trip to Central Florida’s 
Sand Mining District. Unusually cool 
and dry Fall weather was perfect for vis-

STUDENT CHAPTER NEWS
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Sue Abbott, AS-001, working the “fossil 
rake” activity station.

Secretary Cindy Cason, CPG-08100, at the 
Careers Table.

The Colorado Chapter sponsorship sign.

Kirk Davis and Wink Winkler at E.R. Jahna 
Industries’ Haines City Mine.
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iting sundrenched sand mines along the 
scenic Lake Wales Ridge (Ridge). Forty-
seven attended, including 24 students 
from the University of South Florida 
(USF), several of their professors, and a 
variety of SEGS regulars.

The first stop was at E.R. Jahna’s 
Haines City Mine, a dredging opera-
tion, located on the eastern flank of the 
Ridge. Kirk Davis and Wink Winkler 
gave an overview of dredge mining, sand 
processing methods, and sand products, 
followed by a presentation on site geol-
ogy that included a cross section that 
they have developed of the Lake Wales 
Ridge. After questions and answers, they 
turned the visitors loose on a freshly-
sloped reclamation area, to search for 
fulgurites (fused silica resulting from 
lightning strikes) and trace fossil struc-
tures. Numerous fulgurites were found. 
Consequently it was difficult to persuade 
the crowd leave for the next stop.

A short drive to the south on the 
ScenicHighway, through the citrus 
groves along the crest of the Ridge, led 
to C.C. Calhoun’s Pit #1, a relatively-
deep, dry excavation. Pit #1 is located 
high on Iron Mountain, near the City 
of Lake Wales and Bok Tower, in an 
area where the water table is unusu-
ally deep (80+ feet deep). Marc Hurst, 
MEM-1100, gave a brief presentation on 
the geology and evolution of the Ridge; 
and USF assistant professor Matt Pasek 
spoke about fulgurites. The shallower 
units exposed in the mine were found 
to contain the limonite-rich concretions 
that give Iron Mountain its name. A bril-
liant white, crossbedded, fine-grained 
sand unit, freshly exposed by mining in 
the deepest part of the pit, was found 
to contain an unusual concentration of 
fulgurites. Again, it was difficult to coax 

the field trip participants to leave the 
pit. Apparently they preferred fulgurites 
to lunch. 

The third stop was at the old Sandland 
Mine, located on the eastern flank of 
the Ridge, a couple of miles to the east 
and about 100 feet lower in elevation 
from the previous stop. The Sandland 
Mine currently is under reclamation by 
Vulcan Materials Corporation (VMC). 
Kenny Smith and Tony Hayes greeted 
the visitors and gave a presentation on 
sand mining in general, and reclamation 
in particular. They discussed traditional 
reclamation of sand mines as lakes, as 
well as innovative reclamation plans 
involving water-front housing devel-
opments. A number of subjects were 
addressed during an extended ques-
tion and answer session, in response 
to particularly good questions from the 
audience concerning technical aspects of 
the sand industry. Due to a shortage of 
time we were unable to take the tour of 
the nearby Diamond Sand Plant that the 
VMC representatives offered.

Our caravan proceeded north from 
Lake Wales to the fourth stop, at C.C. 
Calhoun’s Pit #4, located a couple of 
miles south of Haines City. Pit #4 is 
another relatively deep, dry excavation, 
situated near the crest of the Ridge in 
another area with an unusually deep 
water table. Many fulgurites were found. 
And again it was difficult to round up the 
crowd when it was time to go.

The fifth and last stop was at C.C. 
Calhoun’s Pit #7, another deep, dry 
excavation, located adjacent to the previ-
ous stop. Mined-out parts of the pit are 
being reclaimed in a rather unique way. 
The facility is permitted for mining and 
for Construction and Demolition Debris 
Landfilling. Sand and fill products are 

The search for fulgurites at C.C. Calhoun’s Pit #1. Group photograph of field trip participants.

Some of the fulgurites that were found.
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Some of the fulgurites that were found.
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sold from the mine, and construction- 
related waste materials are trucked 
in. Debris is carefully sorted and recy-
clable materials are salvaged for reuse. 
A crushing facility is planned to allow 
recycling of concrete debris. (Recycling of 
aggregate is a cuttingedge green technol-
ogy). Unsaleable materials are used to 
back-fill the mine excavation.

Field trip participants were treated to 
a beautiful Fall outing. They were intro-
duced to Central Florida’s Sand Mining 
Industry by some of its leading experts. 
And hopefully they learned a little about 
the geology of the Lake Wales Ridge.

FAPG-AIPG 2010 Hero Of The 
Industry Award-The FAPG-AIPG 
Hero of the Industry award is presented 
this year to an outstanding geologist 
who has worked most of his career 
in the Florida phosphate industry. In 
1987, three professional societies active 
in the phosphate industry (SME/AIME, 
FAPG-AIPG, and AIChE) started the 
“Hero of the Industry Award” to honor 
society members who made significant 
contributions to the phosphate industry. 
This year’s winner is Curt Simmons, 
CPG-10136. He has held positions as 
exploration and mining geologist in the 
central Florida Phosphate District. He 
has also worn the hats of hydrogeologist, 
process engineer, and mine planner 
in Florida and Ohio. He received his 
Geological Engineering B.S. degree from 
the Univ. of Missouri, Rolla and his 
M.S. in Hydrogeology at Wright State 
University.

His decades of mining related work 
have utilized his excellent abilities of 
project budgeting, personnel training, 
plant and mine process engineering, 
hydrogeology, mine site dewatering, 
reserves analysis, ore deposit model-
ing, drilling methods, logging core, and 
report writing. He has researched much 
of the geologic, hydrological, and mine 
engineering literature. He applies him-
self tirelessly to his duties and truly loves 
to recover the best products from his ore 
deposits. His illustrative cross sections 
and his daily visits keep him in constant 
contact with the dragline operators. He 
is always requesting mine management 
to set water jacks or install dewatering 
wells to better recover the phosphate. He 
is always planning strategies to conquer 
poor mining conditions.

He has been an integral part of best 
mine site dewatering methods in our 
mine district throughout his career. His 
master’s thesis studied well screen sizes 
and gravel pack sizes for dewatering the 

high gradient karst area at South Fort 
Meade/ Lake Henry Ridge. His dewa-
tering methods and mine plans have 
allowed recovery of phosphate in areas 
previously ignored areas due to deep, 
saturated, or highly transmissive over-
burden, and highly disturbed old mine 
dumps which contained mineable phos-
phate debris and remnant matrix berms. 
His prospecting and dewatering efforts 
made these areas mineable and extended 
the mining life of several mines.

His list of employers cover the width 
and breadth of the Central Florida 
Phosphate District – Swift Chemical, 
Delta Drilling, Mobil Mining and 
Minerals, IMC, Regulatory Support 
Services, BCI, and Penn Pro Services. 
Outside of our industry he has served 
Standard Sand and Silica, Panterra 
Group, Lutz PEI, and a summer college 
job with AMAX Coal.

Joe Fuhr, Section President

Georgia Section
Field Day at the Tellus Science 

Museum-On October 9, 2010, the 
Georgia Section of AIPG in conjunction 
with the Georgia Geological Society 
(GGS) co-sponsored a Field Day for over 
125 students, professors, and geologic 
professionals.

The Field Day was designed to pro-
vide a real life, hands-on experience to 
educate all participants. A total of 16 
exhibitors from private industry donated 
their time, personnel, experience and 
equipment for the Field Day. The partici-
pants were divided into eleven separate 
groups of 8-10 individuals and rotated 
through eleven stations. Stations includ-
ed topics such as hollow-stem auger 
and direct push drilling rigs, portable 
vacuum remediation systems, in-situ-
chemical oxidation and 
surfactant treatments, 
laboratory analytical 
studies, soil descrip-
tions, sampling equip-
ment selection, ground 
penetrating radar, slug 
testing and ground-
water sampling. The 
groups were rotated 
approximately every 
half hour between the 
stations.

The event took 
place on the grounds of 
Tellus Science Museum 
(Tellus) located in 
Cartersville, Georgia. 

on the foot print of the former Weinman 
Mineral Museum. During the Field Day, 
Tellus was also sponsoring “Heavy Metal 
in Motion” which included a display of 
large earth moving equipment, remote 
rescue equipment, a helicopter and even 
a drag racing car. The curator of Tellus, 
Julian Gray, was extremely supportive 
of the AIPG/GGS Field Day and dis-
played signs describing the drill rigs and 
vacuum remediation equipment to incor-
porate the Field Day into their Heavy 
Metal in Motion theme. The museum 
also graciously donated volunteers to 
interact with the public and provided 
passes to the museum for our exhibitors. 
Ron Wallace, CPG-08153, National Vice 
President, gave a talk in the lecture hall 
in the museum as part of the Heavy 
Metal in Motion. Ron showed examples 
of heavy equipment used in different 
areas of geology and had pictures of his 
recent field trip to the phosphate mine in 
Florida from the national conference.

Although safety concerns would not 
allow the general public to directly access 
the Field Day event, AIPG National 
Vice President Ron Wallace, Georgia 
Section President Eric Lowe, MEM-
0385, Georgia Section Treasurer Glen 
Faulkner, CPG-00635, and Tellus vol-
unteers were stationed along the perim-
eter of the Field Day event to interact 
with the general public. Environmental 
equipment, rock cores, soil cores and 
informative literature were available to 
encourage discussion and raise aware-
ness of geology. 

While interaction and raising aware-
ness with the general public was an 
important function of the Field Day, 
the participation of the geology and 
environmental science students from 
across Georgia was seen as our biggest 

Students and professionals look on as GeoLab demonstrates 
direct push drilling techniques.
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success. Feedback from students and 
their professors indicated that the Field 
Day was helpful in applying some of 
their textbook concepts to real life situ-
ations. 

After the field station rotations were 
completed, the participants were given 
tickets to visit the exhibits inside. There 
are three main exhibit halls (minerals, 
fossils and transportation), a planetari-
um, lecture hall/theatre, panning for gold 
and fossil dig activities for the children 
and numerous educational classrooms. 
If you are in the Cartersville/Atlanta 
area of Georgia, the Tellus Museum is a 
must-see attraction. More information 
can be found at their website http://
www.weinmanmuseum.org. 

That evening our section bought pizza 
for everyone and gave us an opportunity 
to talk one-on-one with some of the stu-
dents to discuss careers. We received 
invitations from two departments to 
demonstrate direct push drilling on 
their campus next spring. We will dis-
cuss proper soil screening, sampling, 
and description along with groundwater 
sampling.

We would like to give a special thanks 
to the AIPG members that were exhibi-

tors including: Tom Brown, MEM-0840,  
David Goodrich, MEM-1354, Sam  
Almaee, CPG-06310, Ken Summerour,  
MEM-0794, Dan Centofanti, MEM-
0394,  Mark Mitchell, MEM-0855, Henry 
Esterly, MEM-0992, and Tim Beck, 
MEM-0713. Without their participation 
this would not have been possible.

Eric Lowe, Section President, 
Ron Wallace, National Vice Pres.

Ron Wallace (AIPG National VP). Eric Lowe 
(President AIPG Georgia Section) and Glen 

Faulkner (Georgia Section Treasurer) interact 
with the public during Field Day.

Vacuum remediation equipment owned by AIPG member Tom 
Brown of Brown Remediation.

Jorge with Killman Brothers Drilling 
demonstrates hollow-stem auger drill-

ing techniques.

Picture of trac-mounted direct push drill-
ing rig owned by AIPG Member Jim Fineis 

of Atlas Geo-Sampling.

Brian Jeffers of Pine Environmental Equipment demonstrates the 
use of various field equipment for the participants.

AIPG member Sam Almaee of Geological and Environmental 
Consultants demonstrates groundwater sampling techniques.

SECTION NEWS
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Michigan Section
Part 201 Amendments Pass 

the Senate and Await Decision 
in the House-Long awaited amend-
ments to Part 201 may soon become 
official. This message was reported 
to AIPG by Michigan Department of 
Natural Resources and Environment 
Remediation Division (MDNRE RD) 
Division Chief Lynelle Marolf at our 
September 23, 2010 meeting.

In fact, Division Chief Marolf had 
provided testimony the morning of the 
23rd to the House New Economy and 
Quality of Life Committee. The following 
is a brief description of some of the major 
changes that are expected to be passed as 
early as November or December of this 
year and will take effect immediately.

The Baseline Environmental Assess-
ment process will be based on the federal 
rule for All Appropriate Inquiry (AAI) 
with the addition of requirements for 
sufficient sampling to document facility 
status. The petitions and associated fees 
will no longer be part of the process.

Due Care provisions will be expanded 
to align with the federal rule for Bona 
Fide Prospective Purchaser, which means 
that the new owner will need to cooperate 
with persons conducting cleaning, com-
ply with restrictions, and not interfere 
with restrictions or response activities. 
The due care exemption for local govern-
ments that use, or invite the public to 
use, contaminated property owned by 
the local government will be eliminated. 
For example, if a formerly contaminated 
property is converted to a public park 
owned by the local government, the local 
government will no longer be exempt 
from exercising appropriate due care 
responsibilities.

The reports required under Part 
201 will be referred to as Response 
Activity reports. Self-implementation 
is still allowed and encouraged except 
for specific situations, which are mostly 
unchanged from current requirements. 
The DNRE RD will still need to provide 
input and/or approvals for local ordi-
nances, mixing zones, in-situ remedies, 
groundwater cleanup waivers, and cal-
culation of site specific cleanup criteria. 
The timeframe for which the DNRE RD 
will have to review the reports will be 
reduced from 180 days to 150 days. If 
the review is not conducted within the 
timeframe, an approval will be granted 
by operation of law. The ability to appeal 
technical issues will be handled by a 
new Response Activity Review Panel 
that will be comprised of 15 techni-
cal professionals with only 5 members 
assigned to specific appeals based upon 
their technical expertise and the issue 
being appealed. A fee of $3,500 will be 
charged for the appeals. The panel is 
advisory and makes recommendations 
to the director.

The new amendments also provide 
for No Further Action Reports. When all 
cleanup requirements have been satis-
fied, the party may submit a report to get 
a No Further Action determination. The 
reports will require affidavits from the 
submitter and the environmental profes-
sional. It allows for departure from stan-
dard and post closure plan requirements 
and is subject to the statutory review 
period and may be approved by operation 
of law if the timeframe is exceeded. There 
are also provisions for reopening sites if 
conditions are not addressed, the remedy 
fails, etc…Appeals over technical issues 
in the No Further Action Report can be 
brought to the Response Activity Review 
Panel.

Another major change is the ground-
water/surface water interface (GSI) 
implementation. There will be modifica-
tions to the rules related to site-specific 
monitoring points. The amendments 
also include a statement that Water 
Quality Standards are GSI Criteria.

For further details on the new amend-
ments, refer to Senate Bills 437, 1345, 
1346, 1347, 1348, and 1349. Links to the 
bills are provided on the AIPG Michigan 
Section website. 

Watch for DNRE listserver notices 
and the website for updates and infor-
mation as progress is made toward 
implementing the bills when they are 
passed.

Sara Pearson, 
Section Past President

Ohio Section
Ohio Section Welcomes Nomina-

tions-The AIPG Ohio Section wel-
comes candidate nominations to run 
for 2011 office. Offices up for election 
include President-Elect, Treasurer, and 
Secretary. Three member-at-large posi-
tions are also up for election. The office of 
President-Elect is a three year commit-
ment. The primary duty of the President-
Elect is to serve as the Section’s program 
chair, to organize and arrange speakers 
for Section luncheon and dinner meet-
ings, and to organize field trips. In 
the second year, the President-Elect 
advances to the office of President. The 
President serves as spokesman for the 
Section, presides at all meetings, sets 
the agenda, and signs all official cor-
respondence. In the third year as Past-
President, this officer serves as a voting 
member and advisor to the committee.

Member-at-Large is also a voting 
member of the committee, serving a one 
year term with a limit of two consecutive 
terms. Three Members-at-Large serve 
the President with specific assignments. 
The offices of Secretary and Treasurer 
are comprised of two year terms. The 
Secretary is a voting member of the 
committee, records meeting minutes, 
and files official correspondence. The 
Treasurer is also a voting member of 
the committee, and handles the Section’s 
finances. 

Matt Justice, 
Section Past President
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AIPG STORE LOOK FOR SALE ITEMS

CHECK OUT OTHER GREAT ITEMS
AVAILABLE AT WWW.AIPG.ORG

New Coffee Mugs

Coffee Mug Large 
ceramic bistro mug 
with white base and 
halo. Size: 22 oz 
Color: Black Price: 
$9.50

Jacket-100% nylon shell Flannel-lined 
body Snap Closure, Nylon-lined sleeves 
for easy on/off. Locker loop Slash pock-
ets. Raglan sleeves with elastic cuffs. 
Drawstring bottom hem and a Velcro-
close inside pocket. Available Colors: 
Black, DarkNavy, Goldenrod, Hunter, 
Red, Royal Sizes: S-3XL. Price: $36.50

Cap - Velcro closure. Embroidered 
AIPG spelled out with pick and 
gavel. Colors: black, tan, royal and 
white. Price: $12.75

SALE SALE SALE SALE 
BOOK-Learn about the 
Geology of Northern Arizona
with maps, photos and 
expert descriptions! This 
6”x9” paperback has 321 
pages that are packed with 
detailed information about 
Northern Arizona Geology. 
Price $10
SALE SALE SALE SALE 
BOOK-An excellent 
resource, the Second 
Edition of Roadside 
Geology of Colorado is a 
great book to add to your 
backseat. So pickup this 
book and hit the road. 
Price $10

SALE SALE SALE 
BOOK-If you have 
wondered about 
the actual dangers 
of asbestos, radon, 
earthquakes, etc., that 
are not explained very 
well in the news, then 
this book is for you. 
Price $12

Roadster Mug-Get exclusive 
double-wall insulation that 
keeps the “hots” hot and 
the “colds” cold. Discover 
the comfortable handle with 
thumb grip and spill-resistant 
lid with thumb-slide opening. 
It even fits easily into auto-
mobile cup holders. Product 
Size:16 oz. Price: $7.50 

Outback Hat-The “down 
under” styling adds a sense 
of adventure to any outing. 
Heavyweight 100% cotton 
canvas; drawstring with cord 
locks and fashion brass eye-
lets. Two side snaps give the 
option of wearing the brim 
up or down. Available Colors: 
Canvas/Canvas, and Canvas/
Navy. Price $18.00

Sportsman Hat-100% cot-
ton, 3-panel construction, self-
fabric sweatband and stitched 
eyelets. Lightly brushed to 
soften the fabric and color. 
Unique look achieved through 
a special pigment dye and 
garment wash process. 
Available Colors: Berry, Black, 
Navy, FadedDenim, Green, 
Khaki, Blue, and White. 
Price: $16.00

Fitness Bottle-24 oz. Stainless Steel 
Construction, Reusable, Recyclable & 
BPA-Free. Curved for Style & Ergonomic 
Benefit. Twist Top & Carabiner for No 
Leaks and Easy Travel. Bright Green. 
Price: $12.75 
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