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Colorado Section
Weber Elected Section Chair

Anne Weber, CPG-08653, was 
elected 2008-09 Chair of the Colorado 
Bar Association’s Section of Natural 
Resources and Energy Law, which 
includes more than 500 oil and gas, 
mining, and energy lawyers located 
across Colorado.

Colorado Scholarship Award
Lauralee Bossen is shown receiving 

the CO Section scholarship check from 
Bill Siok at the Geology Club meeting, Ft. 
Lewis College, Friday, November 14.

Ms. Bossen plans to use the money 
towards attending Nuri Uzumlar’s field 

camp in Turkey in 2009.

Georgia Section
It’s a great time for a geology student 
to find a job

I know what you’re thinking about 
the title, but it got your attention. In 
what may be an era defined by corporate 
bailouts and credit fallout, we can all tell 
that times are tough in just about every 
industry. For a geology student, it may 
be intimidating to think about where you 
will find a job when you finish school. 
Well, that should not discourage anyone 
from taking advantage of opportunities 
that can help their future. 

If you are a geology student, it should 
not be very long before you will start 
thinking about what you are going to 
do when it is time to find a job. Maybe 
you are ready to find a job now. It wasn’t 
very long ago that I had to figure out the 
big, “what next?” question that we all 
faced as professionals. I think it is more 
important to ask, “what now?” and get 
involved. The AIPG Georgia chapter has 
made a significant push in recent years 
to involve college students by providing 
the resources needed to start student run 
chapters. This connection is important 
for the expansion of geosciences, as more 

students are able to see what to expect, 
and what will be expected of them.

For me, AIPG was there to show me 
what I needed to know to work in the 
environmental industry. As a student 
that became involved with AIPG while 
I was still in school, I had a chance to 
see and meet professionals that were 
willing to help improve the integrity of 
their industry by educating students 
and professionals at the numerous AIPG 
field trips. It was experiencing the little 
bits and pieces of what geologists do 
outside of academia and the connections 
I made through AIPG that helped me 
move seamlessly to the next level as a 
working geologist.

It’s a great time for a geology student 
to find a job.  But, it is up to the geology 
student to get involved. So, for students 
and professionals alike, if you are look-
ing for a job, think about what makes 
you stand out to an employer. AIPG is 
there to provide you with the resources 
to bridge the gap. 

Mark Shaffer - Past AIPG GSU 
Chapter President.

LAST MEETING
We had our last field trip on October 

3, 2008, to Roberts Road Landfill in 
Fayetteville. We had a good turnout and 
it was really interesting to see how the 
methane is collected and runs a genera-

tor that produces electricity and is tied 
into the electrical grid. I would like to 
thank Brett McClellan, Allied Waste.

Nevada Section 
On December 15, 2008, some 100 

attendees enjoyed the 19th annual 
Exploration Roundup Dinner in Reno.  
The forum included speakers from 
eight companies -- Midway, Barrick, 
Newmont, Western Uranium, Agnico 
Eagle, Romarco, Fronteer and Atna – 
who gave a brief overview of their com-
pany’s plans and budget for 2009.

Nineteen students from the University 
of Nevada AIPG chapter were treated to 
the sumptuous prime rib dinner, thanks 
to the support of Eklund Drilling/Boart 
Longyear. Lance Eklund and Marty 
Dennis of Eklund Drilling once again 
hosted the cocktail hour, continuing a 
generous tradition that his company 
started in 1989.  

Several beautiful crystal specimens, 
donated by the ever-supportive Mark 
Stock of Global Hydrologic Services, 
were raffled to support the AIPG Nevada 
student chapter. Over $400 was raised 
to fund student activities.

Section News continued on page 26.

SECTION NEWS

Converting Methane into Electrical Energy.

Discussions at the Landfill.

Dinner Speaker and AIPG member Pam 
Klessig (center) dines with several guests.

Dinner Speaker Bill Stanley of Atna 
Exploration begins his presentation.
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The Value of a 
Geology Internship

When I recall tromping through thick 
sagebrush carrying a backpack filled 
with samples on a long, hot, dusty day 
this past summer, a smile comes to 
my face. From May to August 2009, I 
gained my first professional experience 
in field geology while interning in the 
exploration department of a gold min-
ing company in northeastern Nevada.  
In addition to all that I learned while 
working, my internship exposed me to 
the active geologic community centered 
around Elko, Nevada. There is little 
doubt in my mind that the hours I spent 
sampling along drill roads and examin-
ing drill core were some of the most 
important ones in my education thus 
far. I hope that by relating my experi-
ences and what I learned this summer, 
I can encourage other geology students 
to pursue an internship themselves and 
for employers to start or continue sup-
porting an internship program.

Last summer, I had just completed my 
second year at the University of Nevada, 
Reno, in my studies in geological engi-
neering. The company I interned for was 
Yukon-Nevada Gold Corporation, at the 
Queenstake-Jerritt Canyon operation. 
I worked with three other interns, two 
studying at Sonoma State University 
and one studying at San Francisco State. 
It was their first geology internship too, 
so much of what we learned was new and 
exciting for all of us.

Many of our tasks at Jerritt Canyon 
probably sound like those of the stan-
dard geology internship. We started out 
working in the core shed, learning about 
the regional geology by identifying rock 
types. It was a lot more challenging than 
anything I had encountered in a mineral-
ogy or petrology lab, but we were working 
alongside some of the most experienced 
teachers a geology student could have 
asked for. I learned how to collect data 
from the core to classify the Rock Mass 
Rating and Rock Quality Designation, 
which later gave me a step up in some 
of my geological engineering classes. We 
also put in our fair share of grunt work; 
I can tell you, moving several hundred 
feet of drill core and boxes full of chips 

trays every day definitely builds some 
arm muscle. However, I can safely say 
that the interns’ favorite time was spent 
out-of-doors in some of the most beautiful 
northern Nevada landscapes, sampling 
and recording the geology along road 
cuts. While doing our best to identify 
rock types and formations, we often saw 
antelope, sage grouse, horned toads, and 
even elk along sage and aspen-lined dirt 
roads. It was exactly what I imagined a 
job in geology would be like.

In addition to my regular tasks, the 
geologists I worked with often took time 
out of their day just to show us differ-
ent aspects of exploration and mining. 
Sometime in my first week of work, one 
of them took me with her to check on a 
drill rig. Although it was the end of May, 
it was below freezing and had been spit-
ting snow all day. The drillers’ Carhartt 
overalls and jackets were splattered 
head-to-toe with dark colored mud and 
drilling grease, and the ones that were 
not pulling the drill steels were huddled 
around a small heater in a plywood shan-
ty. Although this may not hold true to a 
seasoned geologist, the activities going 
on around a reverse-circulation (RC) rig 
can be very impressive to a newcomer. 

One of our greatest adventures last 
summer was when my boss let the 
interns take an underground tour with 
one of the mine geologists at the SSX 

mine. This was my first time under-
ground, and the four of us were all 
thrilled to see what followed the efforts 
of the exploration department to produce 
gold. Clad in full safety gear, including 
knee-high metatarsal muck boots, cap 
lamps on our hard hats, and an uncom-
fortable belt weighted down by a self 
rescuer and battery pack, we proceeded 
into the dark portal on a noisy Kubota 
tracker that the mine geologist affec-
tionately called “Lucky.”  For several 
minutes, “Lucky” trekked deeper into 
the earth through a dripping, shotcreted 
tunnel, occasionally dodging an oncom-
ing mucker or tractor, until we reached 
our first stop: a wide spot in the tunnel 
with an underground drill rig pounding 
away. The underground drillers had to 
shout above the rhythmic pop-hiss, pop-
hiss of the hydraulics as they showed 
us first-hand how they obtained the 
production core on which I’d been col-
lecting rock mechanics data for the last 
several weeks. After this stop, we briefly 
watched, from a distance, as the under-
ground miners performed their tasks of 
drilling and mucking out headings. Our 
tour guide must have anticipated we 
were a group of rock hounds, because our 
final stop was in an ore zone that was 
so mineralized that the sulfides in the 
tunnel walls glittered in the lamp light. 
We greedily stuffed our pockets with 
choice specimens of realgar, orpiment, 
and stibnite that we picked out of the 
tunnel wall. Today, these samples are 
displayed on the mantle of my apartment 
in Reno, forever a monument to my first 
time underground.

In the last week that all four of the 
interns were still working together, 
everyone in the core shed had the chance 
to go see a gold pour at the smelter. The 
refiner working that day gave us a quick 
tour and explained the steps in gold 
production that occur after the ore from 
the mine arrived at the mill in large haul 
trucks. We probably looked a little silly 
to him, because after the fiery, orange 
liquid was poured into the molds, we did 
not hold back in posing for pictures next 
to the cooling gold bar. We even had a 

Anna Perry, SA-1340

Road cut sampling at Pie Creek, Nevada.
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THE VALUE OF A GEOLOGY INTERNSHIP

little competition to see who could pick 
up the most gold bars at a time. As I 
remember, the record amount of gold one 
person held at once was worth around 
$1.7 million.

Some of the people I worked with also 
went out of their way to introduce us to 
the Mecca of earth scientists working 
around Elko in mining, exploration, 
construction, and for the government. 
Many geologists, both prominent and 
new to the field, gathered on a Thursday 
evening once a month on the backyard 
lawn of one of the wine bars for the 
Geological Society of Nevada barbeques. 
It was a wonderful chance for a college 
student to meet and network with profes-
sionals and learn about possible career 
opportunities. Not to mention, they were 
usually pretty entertaining.

I hope that by relating my experi-
ences this past summer and the positive 
impacts they had on me, I can encourage 
all serious geology students to pursue 
internships themselves. It is the only 
chance where one can try out working 
in a certain field of geology for just a 
summer to determine if it is something 
he or she may want to pursue for a 
career. Although the mines at Jerritt 
Canyon are no longer operating, there 
will doubtless be opportunities work-
ing for other mines, consultants, and 
junior companies. This past summer, 
Barrick Gold Corporation and Newmont 
Mining hired many interns in Nevada, 
and I had the chance to meet some of 
them throughout the summer. These 
companies did a really nice job with 
their internship programs, including 
helping interns with temporary hous-
ing in hotels and apartments, assigning 

each intern a mentor in their 
field, giving each intern a special 
project to report on and present at 
the end of the summer, and even 
putting together social gatherings 
like barbeques and a rafting trip to 
help the interns meet new people. 
Most of us found it exciting to find 
such a large congregation of young 
people with similar interests in 
fields like geophysics, geological 
engineering, mining and explora-
tion geology, mining engineering, 
chemical engineering, and metal-
lurgy. Although we had a lot of fun 
together, I have considered that 
the time we spent together may 
have been more important than 
just that; potentially, these could 
one day be the people I work with 
in a profession.

 My internship gave me some 
important professional experience 
this summer, and I hope that other 
students may benefit from my 
experiences by pursuing intern-
ships themselves. However, these 
opportunities would not be avail-
able to us if employers did not have 
internship programs. In saying 
that, I would like to thank all the 
companies that give geology and 
engineering students a chance to 
gain professional experience before 
they graduate, and Yukon-Nevada 
Gold Corporation for giving me an 
unforgettable summer. 

Anna Perry is a student at 
the University of Nevada, Reno/
Mackay School of Earth Sciences 
and Engineering.

Exploration department interns attending a gold pour. 
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 IN MEMORY

Bruce K. Goodwin, CPG-04547, of 
Williamsburg died September 5, 2008. 
He was Professor of Geology, Emeritus 
at William & Mary, having joined the 
faculty in 1963 as the second member 
of the geology department. During his 
33 year at W&M, he chaired the geology 
department for 17 years and dedicated 
himself to the building of a strong, highly 
respected under-graduate geology pro-
gram. In 1971, he was recognized for 
his excellence in teaching as the recipi-
ent of the Thomas Jefferson Teaching 
Award. Through the years, he conducted 
geologic research on the Piedmont and 
Mesozoic rift basins of the western U.S. 
He was a fellow of the Geological Society 
of America and served in various offices 
of scientific societies. During his career, 
he obtained 11 highly prized National 
Science Foundation grants to support 
undergraduate research. He received a 
bachelor’s degree from the University of 
Pennsylvania in 1953. After serving in 
the United States Army for two years, 
he earned a Ph.D. in geology in 1959 
from Lehigh University. He taught geol-
ogy for four years at the University of 
Pennsylvania before coming to W&M. 
He was instrumental in establishing the 
long-term relationship between William 
and Mary and the Richmond Math and 
Science Center. In 1982-83, he initi-
ated the establishment of the Virginias 
Board for Geology, was the first certified 
geologist in the state, and was the first 
chair for the State Board for Geology. He 
actively supported the Virginia Academy 
of Sciences, was president of the Geology 
Section several times, and guided many 
students toward their first scientific 
presentations. In addition, he was very 
active in the community, serving as the 
president of the Lafayette High School 
PTA, was a founder of the Lafayette 
Education Fund, and was a member of 
the Kiwanis Club of Williamsburg and 
St. Andrew’s Society. After retirement 
in 1996, he became an accomplished 
oil painter and ballroom dancer. He 
enjoyed sailing and fishing throughout 
his life and traveled extensively in his 
later years.

John M. 
“Jack” Hird, 
C P G - 0 2 2 0 0 , 
age 75, died 
November 29, 
2008 at his home 
in Washington, 
North Carolina.

Mr. Hird was 
born in Simcoe, 

Ontario, Canada on December 18, 1932 
to the late James C. and Averil Minerva 
Meek Hird. On November 19, 1960, he 
married Karen Estelle Ryty, who sur-
vives. He graduated from high school in 
Simcoe, Ontario, Canada. He then went 
on to Haileybury School of Mines, and 
subsequently to Michigan Tech where 
he received his degree in Geological 
Engineering. He was a Geological 
Engineer with Allied Chemical from 
1958 to 1965 and for Texasgulf, Inc. from 
1965 until his retirement in 1993. Jack 
served as the Mine Superintendent and 
Mine Manager of the massive Texasgulf 
Lee Creek phosphate mine in Aurora, 
North Carolina from 1974 until 1993. At 
the Aurora facility, he managed many 
major expansions for the mining opera-
tions. Some of the more notable proj-
ects he supervised included controlling 
groundwater, developing improvements 
for phosphate beneficiation, commis-
sioning overburden dredging, upgrad-
ing phosphate ore pumping systems 
and conducting phosphate ore reserve 
exploration. He was a past-member 
of the Society for Mining, Metallurgy 
and Exploration (SME), the American 
Institute of Professional Geologists 
(AIPG) and the East Carolina Engineers 
Club.

Rex Monahan, 
C P G - 0 4 2 4 , 
(AIPG Charter/
Emeritus), 84, 
of Sterling, 
Colorado died 
at Sterling 
R e g i o n a l 
M e d c e n t e r 
M o n d a y , 
January 19, 
2009  in Sterling. 
He was born October 2, 1924, in Fremont, 
Nebraska, the son of William Rex 
Monahan and Sophia (Ehrike) Monahan. 
He grew up and was educated there 
until he went into the Army in 1943. 
Initially, he was in Army Specialized 
Training Program at Iowa State College 
in Ames, Iowa. When that program was 
discontinued, he went to Fort Benning, 
Georgia, where he was promoted to 
sergeant in the infantry. From there, 
he went to England. In June of 1945, 
he graduated from Officers Candidate 
School at Fontainebleau, France. He 
was placed in charge of a prisoner-of-war 
camp near Wels, Austria, until the end 
of the war and was discharged as a First 
Lieutenant.

After returning to Nebraska, he enrolled 
in the University at Lincoln as a psy-
chology major. He earned his Bachelor’s 
degree in June of 1949. Because of 
his special friendship with Professor 
Schramm, head of the geology depart-
ment, Rex studied the additional courses 
and graduated again with a Bachelor of 
Science degree in Geology in 1950. Much 
later, at age 65, he received his Master 
of Business Administration degree from 
Regis College in Denver.

He began his career in Sidney, 
Nebraska, where he worked as a rough-
neck for Loffland Brothers, until he 
ventured on his own as a leasebroker 
and moved to Sterling in 1951 during the 
height of the oil boom. He lived here for 
the duration of his life.

Since his army days, Rex competed in 
weightlifting and at age 60 began to win 
a series of 50 national and international 
championships in the masters weight-
and-age division, three Pan-American 
titles, one Senior Olympics, and 17 
Worlds Masters. He was inducted into 
the American Weightlifting Association 
Hall of Fame in 1998, and the U.S. All-
Round Weightlifting Association Hall of 
Fame in 2002. His world record for the 
one-hand dead lift—over 350 pounds—
has not been surpassed.

Rex’s goal in life was “to improve 
the human condition,” with emphasis 
on education. He funded more than 
1,500 students for General Equivalency 
Diplomas and single parent tuition at 
Northeastern Junior College, Morgan 
Community College, and Trinidad State 
Junior College. He provided scholarships 
for the University of Nebraska, Regis 
University, Colorado School of Mines, 
and Friends of Nursing in Denver. He 
partially supported the Logan County 
Literacy Coalition as well as serving on 
the Board of Directors. He was chairman 
of the Board of Trustees of Northeastern 
Junior College for many years, and also 
contributed to and raised money for the 
Monahan Library.

In the last six years, his primary 
project has been the Monahan Second 
Chance Scholarship program for inmates 
of Sterling Correctional Facility. One- 
hundred-forty men have participated 
in one to 28 classes, working toward 
an Associate of General Studies degree. 
In 1987 Rex donated land to the city of 
Sterling for Monahan Park and it delight-
ed him to drive by and see children play-
ing there. He 
became a leg-
end in Sterling 

Continued on Page 11
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EDITOR’S CORNER

Robert A. Stewart, CPG-08332

Employee Retention – 
Start Young!

Whether the economy is booming or 
moribund, corporate employers realize 
that retaining their key employees is 
crucial to long-term business survival. 
The business may depend on knowledge-
based proficiency, such as geoscience 
consulting practices, or a particular 
manufacturing skill. Granted, if the 
market for your product disappears com-
pletely, the choices are few and harsh. As 
we are experiencing now, for geoscience 
consulting at least, some private-sector 
work is diminishing in parallel with 
the overall lack of capitalization, while 
opportunities for government-sponsored 
work may actually improve in response 
to the federal economic stimulus pro-
grams in the offing. A few corporations, 
Intel for example, recently proposed to 
modernize and expand its manufactur-
ing operations based on the optimistic 
strategy of positioning the company for 
the time when the market begins its 
recovery.

We have all heard or had the dis-
cussion about the decay of academic 
geoscience programs in colleges and uni-
versities, the graying of the work force, 
and the need for new blood to provide the 
future expertise. Presently employers 
are enjoying a buyer’s market for new 
staff. So how best to hire? In my experi-
ence, other than large corporations with 
several thousand employees, there is 
little initiative to actively recruit at the 
entry-level by smaller businesses, and 
I include most of the typical geoscience 
employers: environmental consulting, 
petroleum, mining, and government. I 
also don’t count the usual advertising 
through print or internet media. The 
latter is passive recruiting – throw 
out the lure and see who bites. Active 
recruiting means taking yourself to the 
target audience, perhaps a career fair or 
a specific college or university geology 
department. For any employer there’s 
the usual inertia to overcome. “I’d like 

to try it, but the boss always kills the 
idea.” “I don’t get paid to do that.” “It’s 
not in my job description.” “That stuff 
cuts into my billable time.” If you hear 
the latter three reasons, that person is 
probably not suited for the task of pro-
moting the company. The first reason 
is more problematic, and requires some 
enlightened thinking.

Think of it this way. After the Soviet 
Union collapsed, part of the peace divi-
dend was cheap commodities and raw 
materials, at least until the Chinese 
economy accelerated toward the 2008 
Olympics. This situation meant that 
many mineral occurrences didn’t qualify 
as ore deposits because there was no 
mineable resource at the prevailing 
price. Mineral exploration slowed, but 
didn’t stop. As commodities prices blos-
somed in the late 1990s and into the new 
century, the same occurrences went into 
production as ore bodies. The resource 
had been there all along.

If you’re looking for the intellec-
tual talent to enable your business to 
be poised for future success, now is the 
time to look. Geoscience students are 
trained to analyze geological problems 
in three dimensions, and students rec-
ognize the immediate applicability of 
this skill when considering a career in 
the petroleum or minerals industry. 
Environmental consulting requires geo-
scientists to do the same thing; we just 
call it the “conceptual site model”, but 
the significance to the business is no 
less important. Regulators expect con-
sultants to be able to tell the story of 
a contaminated site from investigation 
through remediation and closure, with 
a clear narrative and illustrations to 
support the three-dimensional interpre-
tation of the work.

I recently gave a seminar to a group 
of undergraduate students at Mount 
Holyoke College, and spoke for about 
half the time on the technical aspects 

of my work, with the balance dealing 
with issues not taught in school: writing 
proposals, managing a project budget, 
dealing with clients, the importance 
of networking, and the responsibilities 
of professional licensure. I took it as a 
measure of success that nobody left when 
I concluded my presentation, and there 
were plenty of good questions.

For instance, Massachusetts licenses 
geologists and those from other qualified 
disciplines as Licensed Site Professionals 
(LSPs), who are empowered by the state 
to independently investigate and reme-
diate sites. It was a sobering fact for the 
students to learn that LSPs guilty of 
professional misconduct can be subject 
to a variety of civil penalties, including 
public censure, the 21st century version 
of the scarlet letter popular as a punish-
ment when the Puritans ran the colonial 
government a few hundred years ago. A 
public censure results in the LSP’s name 
in the local newspaper, with a descrip-
tion of the misconduct. Fortunately, 
Massachusetts is nothing if not progres-
sive in its penal codes, and has sworn off 
the stocks, pillory and ducking stool also 
favored by its Puritan forebears.

I recall from my student days that I 
had a general idea of what geoscience 
careers involved, but my department 
rarely had non-academic professionals 
as visiting speakers, and the practical 
experiences of the faculty were rare. 
Convincing the professors can take per-
sistence, and at MHC I benefited from 
an initial contact through Barb Murphy 
of the Arizona Section and an MHC 
graduate, and a friendship of many 
years with Al Werner, the chair of the 
geology department at MHC. Sharing 
your experiences with students is a lot 
of fun, and brings you right to the source 
of the talent you may need sooner than 
you think.
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The following members have 
received their 25 year pin and certifi-

cate. Your dedication to AIPG through-
out the years is truly appreciated. 
It has ensured the growth and suc-
cess of the Institute. Please join AIPG 
Headquarters in Thanking  these mem-
bers for their continuous support.

Lawrence J. Acomb CPG-06315 
Anchorage AK

John D. Adamson CPG-06417 
Salt Lake City  UT

Gerald Ahnell   CPG-06212 
New Cumberland  PA

Ronald E. Alexander CPG-06372 
Mason OH

Saadi Almaee   CPG-06310 
Albany GA

Edwin E. Andrews, III CPG-06213 
Raleigh NC

Michael J. Bellotti CPG-06371 
Cleveland TN

Charles G. Bemis CPG-06401 
San Diego CA

Duane N. Bloom  CPG-06303 
Golden CO

W. William Boberg CPG-06313 
Morrison CO

J. Richard Bowersox CPG-06309 
Lexington KY

Annette Brewster CPG-06360 
Houston TX

John A. Caoile  CPG-06214 
Raymore MO

Carlos Carranza  CPG-06215 
Wilbraham MA

Richard E. Cavin CPG-06335 
Gurnee IL

William R. Clevenger CPG-06403 
Temecula CA

LaVerne B. Cobb CPG-06391 
Houston TX

Nicholas K. Coch CPG-06419 
Flushing NY

Curtis J. Coe   CPG-06240 
Dublin OH

William R. Cotton CPG-06404 
Los Gatos CA

William A. Crawford CPG-06381 
Haverford PA

John E. Cronin  CPG-06265 
Cloudcroft NM

Alan T. Dafferner CPG-06296 
Alcoa TN

Mr. James W. Dawson CPG-06217 
Stevensville MT

Michael L. Ebers CPG-06484 
Cookeville TN

Curtis H. Elder  CPG-06437 
Evergreen CO

Charles W. Finkl, II CPG-06420 
Boca Raton FL

Billy G. Folk   CPG-06367 
Madisonville KY

Lawrence N. French CPG-06307 
Austin TX

Johnny E. Gage  CPG-06379 
Oaklahoma City  OK

Carol S. Graff   CPG-06429 
Trenton NJ

Alberto A. Gutierrez CPG-06421 
Albuquerque NM

Philip M. Hampton CPG-06285 
Waterford MI

Gary W. Harned  CPG-06374 
London KY

David H. Hebb  CPG-06378 
Spokane WA

Michael J. Henry CPG-06426 
Capistrano Beach CA

John M. Hines  CPG-06220 
Brentwood TN

Ron N. Hoffer   CPG-06221 
Washington DC

David A. Holmes  CPG-06316 
Montrose CO

Steven S. Holsclaw CPG-06222 
Charleston WV

John J. Housman, Jr. CPG-06454 
Southington CT

David E. Hoyt   CPG-06306 
 Long Beach CA

Henry C. Hunt, III CPG-06427 
Columbus OH

Rodney J. Ikola  CPG-06494 
Hibbing MN

Gary D. Johnpeer CPG-06428 
Brea CA

Carl A. Johnson  CPG-06299 
Carson City NV

Thomas M. Johnson CPG-06439 
Emeryville CA

Allan P. Juhas  CPG-06441 
Lakewood CO

Robert S. Kier  CPG-06358 
Austin TX

David L. Kirchner CPG-07123 
Scottsdale AZ

Ellis Koch    CPG-06455 
Melville NY

Christopher M. Kravits CPG-06407 
Salina UT

Steven A. Kupferman CPG-06294 
Rancho Murieta  CA

Robert A. Levich  CPG-06477 
Las Vegas NV

Paul A. Lindberg CPG-06344 
Sedona AZ

William M. Little CPG-06468 
Las Cruces NM

Thomas Lobasso  CPG-06473 
Huntington NY

Robert A. Lunceford CPG-06456 
Reno NV

Kenneth V. Luza CPG-06363 
Norman OK

Gerald L. Lybarger CPG-06337 
Westerville OH

John C. Lydzinski CPG-06409 
Abingdon VA

Marion L. Maderak CPG-06321 
Dickinson ND

Tom K. Martella  CPG-06416 
Arvada CO

David J. McBride CPG-06249 
League City TX

W. N. McKinney, Jr. CPG-06275 
Spring TX

Sally J. Meader-Roberts CPG-06457 
Midland TX

Ronald E. Meister CPG-06345 
Denmark WI

Thank You for 25 Years
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James W. Naney CPG-06458
  Chickasha OK

John Naso, Jr.  CPG-06276 
Shelton CT

Dr. J. Dale Nations CPG-06364 
Tucson AZ

Monte M. Nienkerk CPG-06411 
Batavia IL

John W. Oneacre CPG-06338 
Cypress TX

Thomas J. O’Neill CPG-06287 
Kingsport TN

Mary Ann Parke  CPG-06331 
Juneau AK

Neal M. Parker  CPG-06297 
Bradenton FL

Stephen L. Peterson CPG-06447 
Peralta NM

Roman S. Popielak CPG-06389 
Lakewood CO

Keith Pucalik   CPG-06387 
White Oak PA

Robert J. Reed  CPG-06228 
Henderson NV

Randall R. Reneau CPG-06347 
Austin TX

Richard M. Renn CPG-06229 
Albuquerque NM

David G. Rensink CPG-06399 
Houston TX

Stephen Revell  CPG-06259 
Lincoln VT

George L. Richardson CPG-06271 
Durango CO

William M. Rike  CPG-06413 
Galloway OH

Marjory B. Rinaldo-Lee CPG-06278 
Ithaca NY

Mark S. Robinson CPG-06414 
Wrangell AK

David M. Rolling CPG-06258 
Dallas TX

Michael R. Root  CPG-06386 
Edmond OK

Steven R. Russell CPG-06246 
Amarillo TX

Robert B. Sanders CPG-06460 
Anchorage AK

Edmund J. Schneider CPG-06462 
Brighton CO

David C. Scott  CPG-06383 
Cape Coral FL

John N. Seitz   CPG-06292 
Humble TX

T. J. Shanks    CPG-06319 
Yardley PA

Ralph W. Specht  CPG06463 
Casper WY

Gene M. Stevenson CPG-06232 
Bluff UT

Joseph R. Studlick CPG-06233 
Houston TX

Stephen M. Testa CPG-06464 
Mokelumne Hill CA

Joseph C. Thornton CPG-06395 
Louisville KY

Steven D. Vealey CPG-06436 
Houston TX

Edwin K. Via   CPG-06349 
Richmond VA

Barry J. Vroeginday CPG-06485 
Plantsville CT

Cornelis Winkler, III CPG-06470 
Lake Wales FL

Markel R. Wyatt  CPG-06311 
Mobile AL

Edward R. Yopp  CPG-06236 
Macon GA

Mark J. Zdunczyk CPG-06237 
East Greenbush NY

Thank You for 25 Years

nursing homes for his daily visits. He 
learned to play the piano in his seven-
ties and did so with a light and pleasant 
touch. He amused himself by studying 
Spanish. He was proud of his service as 
a bank director. He was appointed to the 
board of Security State Bank in 1977 
and remained on this board through four 
name changes, including United, First 
Interstate, Intrawest, and Wells Fargo. 
Local responsibility included presiding 
on the Board of Directors of the High 
Plains Easter Seal Society for 20 years, 
where the chief service was rehabilita-
tion for handicapped persons.

Professionally, he is a founding Trustee 
Associate of the American Association 
of Petroleum Geologists, a senior 
member of the Society of Petroleum 

Engineers, and past chairman of the 
Colorado-Nebraska sub-section; a cer-
tified Petroleum Geologist No. 58; a 
Certified Professional Geologist No. 424 
and a Registered Professional Engineer 
in Colorado.

Awards began in 1988 when Rex 
and Doris were voted Citizens of the 
Year in Sterling. He and his wife jointly 
received the Mardee McKinley-Florence 
Nightingale Award for interest in “health 
issues, education and humanity” from 
the Colorado Organization of Nurses. In 
2002, from Regis University “in recogni-
tion of their interest and involvement 
in the betterment of human lives “the 
couple was honored with the coveted 
Civis Princeps Award, the highest award 
Regis bestows. It was a special occasion 

when he received the Public Service 
Award from the Society of Petroleum 
Engineers at an international gathering 
of 12,000 in San Antonio in 1996. In 1990 
the University of Nebraska recognized 
him with its Distinguished Alumnus 
Award. He was pleased to receive from 
his peers the Western Region Trustee 
Leadership Award in Washington, D.C. 
Rex was chosen from a six-state area 
for the Regional Benefactor’s Award In 
1996. In 1997 came the Public Service 
award from International Society of 
Petroleum Engineers. In 2000 he was 
named Wildcatter of the Year by IPAMS 
(Independent Petroleum Association of 
the Mountain States). In 2003 he was 
chosen for the Halbouty Award for phi-
lanthropy in Salt Lake City.

IN MEMORY CONTINUED
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Russ Slayback, CPG-02305

As the first three installments of 
this brief work history indicate, I have 
been blessed with a wide variety of 
project work in interesting places, both 
domestically and abroad. These proj-
ects and my involvement in AIPG and 
AGI, as well as the Jackson School of 
Geosciences at the University of Texas 
at Austin, have provided me with many 
good friends, many of whom are distin-
guished geoscientists from all aspects 
of the geosciences, as well as profes-
sional engineers, planners, landscape 
architects, wetlands scientists and traf-
fic specialists. Nowadays, almost every 
development project involves a multidis-
ciplinary team, and such involvement is 
a great learning experience.

One aspect of my work that I haven’t 
touched upon is what we jokingly call 
“Life Styles of the Rich and Famous”. 
Most of these people don’t like public-
ity about their homes or families, as 
opposed to professional publicity, so my 
comments will be discrete. 

One outstanding project was for a 
hugely successful derivatives trader 
from Wall Street. He had purchased an 
oceanic island of about a square mile to 
use as a bird and deer hunting preserve 
for himself and his business colleagues. 
The skinny on the street was that there 
was no fresh water on the island, which 
consists of glacial outwash. We knew 
there had to be a lens of fresh water and 
were authorized to determine its size and 
yield potential. In essence, we conducted 
the type of investigation that is modeled 
after a U.S.G.S. Water Supply Paper 
approach, in which we gridded the core of 
the island with test borings to determine 
the fresh water/salt water interface and 
the character of the sediments, and then 
installed shallow production wells that 
ended up producing all the fresh water 
the owner needed.

In a similar fresh water/salt water 
environment, we did a preliminary 
water-supply investigation for what 
became known as “The House That Ate 
The Hamptons”. At the earliest stages of 
the project, we identified the costs that 

would be involved in extending the public 
water supply main about a half mile to 
the property and almost that distance 
to the main house. However, we were 
authorized to conduct an onsite water 
supply investigation, and found that 
the fresh water/salt water interface was 
deeper than expected, and that three or 
four wells could supply the substantial 
potable and irrigation needs of this man-
sion/estate property. After all of that, 
the owner chose to spend the money to 
extend the water main, largely because 
he wanted unquestionable fire protec-
tion.

Another Wall Street gentleman had 
spent several years running his invest-
ment firm’s London office, and had 
become enamored of the English country 
manor houses and landscape architec-
ture. He was reassigned to the New York 
headquarters office and bought a large 
property in north Greenwich. He built a 
very large home, all stone and slate roof, 
etc., set back about a thousand feet or so 
from the public road. He wanted a large 
pond for aquatic wild life and swimming 
between the road and the house, an area 
that was a highly-disturbed wetland 
that had been made arable by farmers’ 
drains in the 19th or early 20th century. It 
didn’t look like a very good idea at first, 
but test borings revealed the presence 
of a thin body of fine to medium sand, 
a stratified-drift deposit, beneath the 
wetland soils. We approached the local 
wetlands agency, known for being highly 
protective of inland wetlands, and found 
them receptive to a plan that would 
replace highly-degraded wetlands (from 
the farmers’ drains) with a dammed 
pond surrounded by an extensive border 
of native plantings to replace the scrub 
vegetation of non-native invasive spe-
cies that had taken over this part of the 
property. Our engineering department 
designed an earthen dam and rocky spill-
way, with a clay core keyed into the top 
of a basal till layer. As excavation of the 
pond proceeded, we had the good fortune 
to encounter several of the old farmers’ 
drains which were still draining ground 
water from the surrounding uplands, 

further contributing to the stability of 
the pond’s water supply.

As I have gotten older, fewer jobs 
at exotic locations have come my way. 
Project managers for such projects tend 
to be younger men or women, and they 
tend to like to work with people of their 
own generation. As a result, I have had 
to re-invent my skills to some degree, 
getting into issues like blasting impacts, 
horse management, lead shot impacts, 
and sewage disposal issues.

My long history with mining projects 
had given me considerable exposure to 
blasting and to world-class experts in 
blasting technology. When projects large 
or small are going to require blasting 
for rock removal, project opponents fre-
quently use potential blasting impacts 
to wells or structures as a reason to 
ask the project be denied. Working 
with the local officials in charge of 
blasting permits (the Fire Marshall in 
Connecticut towns), we have shown how 
modern blasting techniques, using mul-
tiple small charges, proper decking, and 
millisecond delays, can reduce blasting 
impacts to very short distances. This is 
usually found to be acceptable to decision 
makers, but the opposing public is rarely 
satisfied. One man, after hearing my tes-
timony, insisted that his well had been 
completely ruined by recent blasting 
that occurred five miles from his home! 
We are frequently asked to monitor wells 
near blasting sites for yield and water 
quality before, during and after blasting 
programs. Perhaps I am just lucky but I 
have yet to see a well that has been per-
manently damaged by a well-conducted 
blasting program, but I have seen wells 
that experienced temporary turbidity or 
sediment production.

Horse management is a polite term for 
manure management, or other words of 
your choice. Surprisingly, there are now 
more horses in Connecticut than there 
were in colonial times. The concern is, of 
course, impacts of pathogens and nitro-
gen to ground water, to wetlands and 
to surface water bodies. There is a sur-
prising quantity of scientific literature 
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on manure management, which mainly 
deals with temporary storage in protect-
ed areas and then re-use in agriculture. 
The latter can be a bit troublesome and 
costly because nowadays farms that need 
manure for fertilizer are rarely locations 
where horses are kept for recreational 
uses. The manure management issues 
usually come before inland wetlands 
agencies and usually require monitoring 
of ground water and sometimes surface 
water bodies to demonstrate that the 
management plan is working.

Skeet and trap shooting is a popu-
lar sport, particularly at country clubs 
in the winter non-golf season. A few 
shooting clubs have undergone serious 
and highly costly remediation efforts, 
particularly clubs that shoot over tidal 
waters or wetlands. In both cases the 
concern is ingestion of lead shot by fish 
or aquatic fowl that may become part of 
the food chain. Most shooting clubs have 
been engaging in their sport for many 
decades, but as properties near them 
become residentially developed, the new 
neighbors become upset with the noise, 
particularly on weekends when they are 
home and when the sport shooting is 
most intense. The neighbors complain to 
environmental agencies about the noise, 

and when they are told that the agency 
has no jurisdiction over noise, the oppo-
nents latch onto lead in the environment, 
which the environmental agencies must 
look into. We advise clients to develop a 
track record of their lead impact to onsite 
and offsite ground water and surface 
water; so that they can show that they 
understand their impacts if and when an 
environmental agency comes calling.

Sewage management is a growth 
industry. I have been pleasantly sur-
prised that many civil/sanitary engi-
neers, who are expert in designing 
sewage treatment plants, come to 
hydrogeologists when they need to dis-
pose of raw or pre-treated sewage to the 
subsurface by leaching galleries or the 
like. Mounding analysis, whether by a 
simple Darcian evaluation or by a 3-D 
computer analysis, depends on knowl-
edge of the subsurface materials, par-
ticularly the hydraulic conductivity, the 
season high water table gradient, and the 
effective porosity, properties which good 
engineers recognize hydrogeologists are 
more able to determine than they are. 
Unfortunately, some of the glacial-till 
subsoils in the northeast have very 
limited hydraulic capacity, and we have 
had to tell some clients that their devel-

opment goals could not be met on their 
property. When a site is favorable for 
subsurface disposal of sewage efflu-
ent, the regulatory process is rigorous 
because of the obvious public health 
implications of failure by breakout of 
un-renovated sewage to the surface.

I trust this series of my recollections 
has been of some interest to some of you. 
I hope it reflects the joy I have had in a 
long career as a hydrogeologist, in which 
I have managed to use my knowledge and 
acquired skills in so many, many ways. 
How many of your friends are chained to 
a desk, while we geologists get to work 
in the outdoors at least part of the time, 
even when it’s 40 below zero! I wouldn’t 
trade it for any other career.

Russ Slayback is a geologist by edu-
cation and a hydrogeologist by more 
than 48 years of work experience with 
Leggette, Brashears & Graham, Inc. in 
their Shelton, Connecticut headquarters 
office. He is a former CEO and Chairman 
of the firm, and is now Senior Consultant 
focusing entirely on client projects. He 
was President of AIPG in 1994 and of 
AGI in 2000. 
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LBG NAMES FOUR 
SENIOR ASSOCIATES

SHELTON, CT -- Leggette, Brashears 
& Graham, Inc. (LBG), a professional 
ground-water and environmental engi-
neering services firm, has named Roy 
Silberstein, Brian Kimpel,  CPG-08818, 
Jeffrey Schick, CPG-06926, and John 
Diego senior associates.

A Licensed Professional Engineer in 
Florida, Mr. Silberstein heads LBG’s 
Orlando office. He has 27 years of expe-
rience in water resource engineering, 
specializing in water supply planning 
and permitting, well performance and 
aquifer testing, reclaimed water land 
application design, ground water/sur-
face water hydrology, water supply well 
design, and construction management, 
ground water flow modeling, ground 
water geochemistry, seepage and infil-
tration studies. Mr. Silberstein earned a 
B.S. degree in environmental engineer-
ing from the University of Florida. He 
is a member of the American Society of 
Civil Engineers.

Mr. Kimpel heads the Madison, 
Wisconsin and Freeport, Illinois offices 
of LBG.  He has more than 25 years of 
experience managing all types of soil and 

ground-water investigations at RCRA/
CERCLA sites, leaking underground 
storage tank sites, and municipal and 
chemical waste landfills. He has man-
aged ground-water supply and aquifer 
assessment studies and has provided 
expert witness support in connection 
with Superfund litigation. A Certified 
Professional Geologist and Licensed 
Geologist in Illinois, Wisconsin and 
Tennessee, Mr. Kimpel earned an M.B.A. 
from Northern Illinois University and a 
B.S. degree in geology from Illinois 
State University.  He is a member of 
the American Institute of Professional 
Geologists.  

Based in LBG’s Columbus, Ohio 
office, Mr. Schick has 33 years of expe-
rience as a consulting hydrogeologist 
in the management and implementa-
tion of hydrogeologic investigations for 
ground water supply, environmental 
contamination and solid and hazardous 
waste landfill projects. Mr. Schick is a 
Certified Professional Geologist from 
the American Institute of Professional 
Geologists and a Registered Geologist 
in California, Pennsylvania, Kentucky, 
Missouri, and Tennessee.  He earned a 
B. S. degree in geology from Kent State 
University.

Mr. Diego heads LBG’s Vermont 
office.  He has  27 years of experience 
in environmental consulting.  His areas 
of expertise include environmental test-
ing, site investigation, ground-water 
and soil remediation, permitting, and 
construction oversight.  A graduate of 
Norwich University, Mr. Diego earned 
a Bachelor of Science degree in environ-
mental engineering technology.  He is 
a member of the American Society for 
Testing and Materials and the National 
Ground Water Association. 

Leggette, Brashears & Graham, Inc. 
was the first consulting firm in the 
United States to specialize in ground-
water geology.  Over the last 60 years the 
firm has completed projects in 48 states 
and 19 foreign countries.  The firm has 
expertise in almost every aspect of water 
supply, contamination and mine dewa-
tering hydrogeology. Headquartered in 
Shelton, CT, LBG has 19 regional offices 
throughout the U.S.
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Robert G. Font, CPG-03953

Answers on Pages 24

TEST YOUR KNOWLEDGE

1. We are viewing an isolated lake near a mountain top where the pool of water fills in a cirque excavated by a 
glacier. Which of the following terms best describes this geomorphic feature?

 a) Tarn lake
 b) Paternoster lake
 c) Kettle lake 

2. Consider an unconformity.  The lithology right beneath it contains specimens 
of Gigantopterids. Bone fragments of Dilophosaurus are found in the rock 
layer directly above it. What is the approximate time gap represented by the 
unconformity?

 a)  50 million years
 b)  185 million years
 c)  250 million years

3. This sulfide mineral is used in applications that involve intense heat, in 
the manufacturing of stainless steels, alloys, industrial motors, electrical 
contacts and aircraft parts, as well as in the development of filaments and 
lubricants:

 a)  Chromite
 b)  Molybdenite
 c)  Wulfenite

4 A vertical slope is to be cut in a saturated cohesive soil in a residential area. A series of unconsolidated-
undrained strength tests yield Cu = 3 psi and Ø = 0. If the unit weight of the soil is γ = 120 pcf, what it the 
maximum height (Ho) that the vertical slope can stand without the need of artificial supports?    

 a) 29.1 feet
 b) 14.4 feet
 c) 19.9 feet
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John L. Bognar, CPG-08341

The Economic 
Downturn as it 
Relates to Our 
Profession

While writing this piece the first 
week of 2009, the majority of news on 
the economy for the nation remains 
focused on the negative. Assuming by 
the time you read this we will not have 
enjoyed a positive turn in the economy, 
I continue. In my last column I wrote 
about energy as an economic issue. It 
is. Even though the fiscal credit predica-
ment and the scalawags behind it are 
the real culprits, many believe the most 
recent peak in energy prices of last sum-
mer marked the spiraling decline of the 
American economy. As our dollars went 
into gas tanks and utility bills and then 
onward to foreign shores, individual’s 
purchasing power for other goods and 
services crumbled. Then our lines of 
credit crashed and our attitudes as indi-
viduals and corporations on spending 
were firmly adjusted downward for the 
first time in a generation.

Even though capitalistic economies 
are never truly static, we are in a 
seemingly stationary economic period 
of a great and rude awakening. All of a 
sudden, it makes perfect sense to this 
generation why our grandparents who 
were educated by the great depression, 
buried money in the back yard in a shoe-
box and chose to live prudently in their 
minds, frugally in our minds, even as the 
good times returned and the economy 
churned at a healthy pace. These indeed 
are extraordinary economic times, but 
America has seen much worse and has 
always managed to pull out of recession 
and even great depression. Generally 
speaking for our national economy, posi-
tive thinking may be the best catalyst to 
turn things for the better.  Positive think-
ing from professional geologists during 
these times is of paramount importance 
for the health of our profession.   

There has been much talk that the 
new Congress and the new man in the 

White House have decided that your tax 
dollars will be used in a manner that 
they believe will stimulate the economy.  
If public cash will be injected, I believe 
our profession of positive thinkers could 
and should guide the government toward 
a piece of the infusion to be for things 
geological. We should guide expendi-
tures towards steadfast projects that will 
create market demand for our goods and 
services and thus jobs in /and related to 
the geologic profession. Whether or not 
you are in favor of government interven-
tion in the economy, it likely is going to 
happen, for better or worse.

There are positive thinkers out there 
preparing to take advantage.  For exam-
ple many in the production of aggre-
gates feel an imminent large federal 
government jobs stimulus package will 
include a major component of highway 
construction. Others, including purvey-
ors of water are asking Congress to be 
included in a federal stimulus package 
to reconstruct water systems and find 
new sources of water. A positive think-
ing partnership is seeking federal and 
state permission to build a 6 billion 
dollar copper and gold mine in Alaska 
and a new permit for a uranium mine 
was issued in September in Colorado. 
Although the uranium mine is on hold 
waiting for a price rebound, positive 
thinking got them this far. What will be 
the largest cement plant in the country 
is being constructed now in Missouri.  
Professional geologists are needed to do 
all of these things.

If America turns inward more than 
we currently are for energy, which many 
positive thinking geologists believe we 
should, whether for prospecting, envi-
ronmental protection, or permitting, 
professional geologists will be needed. 
As I write this we are enjoying a break 
in gasoline prices, but energy as an 

international political issue will not go 
away; the OPEC will not long tolerate 
sub $100.00 / barrel prices. Hopefully, 
America will respond with domestic 
exploration and production for coal, oil 
& gas, uranium for nuclear power and 
other energy sources; and of course that 
means jobs. 

For our profession and the fruit it 
bears there is also an important underly-
ing issue to this economic downturn that 
could have consequences long after pros-
perity returns. The very continuation 
of a highly experienced geologic work 
force may be somewhat jeopardized.  
Thousands of geologists reluctantly left 
our profession in the oil bust and met-
als downturns of past decades never 
to return, leaving the survivors and a 
diminished attraction to the profession 
(i.e. students scared-off) resulting in the 
current work force skewed to the gray 
with only a relatively few filling the 
ranks behind. The negative side of the 
gray work force clearly is forthcoming 
retirement. If this slump pushes out the 
gray haired, the question becomes, from 
whom will the greenhorns learn? For the 
continued existence of the profession and 
the necessities it produces for our society, 
employers of geologists ought to take 
special care of the workforce through 
this downturn.

I feel as though the AIPG should 
contribute to the dialog on the economy.  
But what can we do as professional geolo-
gists and employers? What is our role? 
How do we thrive or survive as employ-
ees, companies, government agencies, 
consultants, academicians, or the self 
employed? What is it about our pros-
perity and survival as a profession that 
will strengthen our nation’s economy?  
What do you positive thinkers have to 
say? Your ideas and positive thoughts 
no matter how great or small, can be the 
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vehicle to save or create jobs. Please join 
the dialog on the economy as it relates 
to our profession by sharing with AIPG 
your suggestions for weathering this 
latest storm. Some of you may wish to 
prepare an article for TPG, others a let-
ter to the editor. Perhaps some may wish 
to send an e-mail or make a phone call.  
Your fellow practitioners look forward to 
hearing from you.
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William J. Siok, CPG-04773

 EXECUTIVE DIRECTOR’S COLUMN

On-Line CPD 
Record-Keeping

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 sec-
tion 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.

AIPG Bylaws amendments establish 
compulsory participation in the AIPG 
Continuing Professional Development 
(CPD) program for those who began the 
Certified Professional Geologists appli-
cation process after July 1, 2006. 

To facilitate CPD record-keeping, an 
on-line system is available on the AIPG 
website. The system is available for 
all members. It makes the tracking of 
professional development activities a 
breeze.

The CPD program and its details have 
been described numerous times within 
the pages of TPG and are always avail-
able on the AIPG website. All members 
are encouraged to use the system, not 
only the post July 1, 2006 CPGs,  to create 
a permanent record of all professional 
continuing education activities. The cost 
to members for use of the reporting sys-
tem is zero.  

This system is provided as a service 
to members. It is straightforward and 
simple and many members are taking 

advantage of its features. You are invited 
and encouraged to begin recording your 
activities there now. Use of the system 
is not required, but  those who wish to 
have an up-to-date, easily retrievable, 
printable, and certifiable record of con-
tinuing education activities now have 
those features available.

If you haven’t yet tried the system, 
please do. You need only go to the AIPG 
website, select “CPD Program” from the 
left-hand column of the drop-down list on 
the upper right corner, login, and record 
your continuing education activities.

The approved activities are those 
which satisfy the intent of AIPG Bylaws.  
Because the AIPG Executive Committee 
intends this system for all, the list of 
approved activities will be expanded to 
include other requirements as defined by 
various state boards for maintenance of 
geologic licensure. 

Having a reporting system with such 
ease-of-use should be an incentive to use 
it. If you have constructive comments 

pertaining to simplification or improve-
ment of the system, please advise AIPG 
headquarters with particulars.

Members currently using the system 
are reporting that it is a convenience.  
Only if you log-on and use the system will 
you also appreciate its simplicity.  

FAPG/AIPG invites you to attend 
Emerging Issues in Florida and the 
Southest Region Conference.

You could be an attendee, provide an 
abstract, be a sponsor, be an exhibitor, 
and attend the field trip. 

This conference will be held in beauti-
ful St. Augustine, Florida.

For more information about this 
upcoming event go to www.aipg.org. 

DID YOU KNOW by attending this 
conference or making a presentation, 
you can earn CPD credits? 



www.aipg.org MARCH/APRIL 2009 • TPG 19

Compiled by David M. Abbott, Jr., CPG-04570,
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PROFESSIONAL ETHICS AND PRACTICES - Column 120

Can One Keep a Client’s 
Asset as Insurance that a 
Bill Will Be Paid? 

In column 119 (January/February 
2009), I asked the question, “Can you 
retain a client’s asset in order to ensure 
payment?” Larry Davis, CPG-07105, 
responded, “I would think that it might 
be ethical to place the asset in the 
equivalent of an ‘escrow’ account. In 
other words, turn it over to a lawyer 
to hold onto until the bill is paid. I am 
pretty sure that it would not be ethi-
cal to actually use it in the interim. Of 
course, contingencies for use of the 
asset, return of it, payment of the bill, 
etc. should have been written into the 
original contract. At this point, I would 
hope that perhaps an agreement with 
the client could be made to accept the 
asset in lieu of payment, or to use it as 
partial payment, or, if it is worth more 
than the bill, to provide partial payment 
for it. It is in the best interest of both the 
client and the consultant to keep things 
out of litigation and keep lawyers (and 
their fees) out of it. I am enough of an 
optimist (fool?) to still think that in this 
situation (funding didn’t come through 
and there was no intent to defraud) that 
things could be worked out to everyone’s 
mutual satisfaction.”

Fred Fox, CPG-01273, wrote, “I never 
believed in ransom as an alternative. 
Several years ago, my small company, 
along with another CPG, entered into a 
contract with a client to provide neces-
sary services for a proposed housing 
development. We both knew that the par-
ticular client was tough to collect from. In 
fact, he was the other CPG’s client, and 
the other CPG needed our help in order 
to satisfy the client’s needs. We provided 
certain geophysical equipment that my 
company owned that the other CPG 
needed. Long story short, after we did 
the job the client didn’t pay but instead 
shut down, opening the next week under 
another name. We got a judgment but 

never collected. The other CPG kept our 
equipment—wouldn’t return it—in lieu 
of our not being able to pay him because 
we hadn’t been paid by our client but 
instead had been, in a word, stiffed. The 
client owed us in excess of $20K, and the 
equipment was worth about $5K, which 
was just about the other CPG’s part of 
the contract. So we ate $20K plus the 
$5K worth of equipment.”

Fox wondered if the fellow asking the 
question had been paid and whether he 
kept the asset—I don’t know exactly 
what it was and used geophysical equip-
ment as an example. The answer to both 
of Fox’s questions is “No.” The equipment 
was returned and the fellow has not been 
paid. The question occurred to him so 
he asked. On learning the answers to 
his question, Fox’s response was that 
consultant should not keep the asset 
but should withhold the report until the 
consultant is paid.

The situation Fox describes is essen-
tially the same situation as originally 
described, although Fox’s firm, being 
in the middle, suffered the $25K loss. 
Although Fox’s firm received a civil 
judgment, it was unable to collect. 
Consultants do not get paid from time 
to time. It’s an unfortunate fact of life. 
One hates writing off the value of the 
time spent. I’ve had to do it. Asking for 
part of one’s fees and expenses prior 
to starting work can help but doesn’t 
cover everything. Fixed price contracts 
can also cost a consultant a good deal of 
unbillable time. 

Mike Ruddy, CPG-09741, comment-
ed, “I doubt that any client would ever 
enter into a situation such as this, but 
then again, anything is possible. First of 
all, a good business contract, complete & 
signed, should state the various penal-
ties that would result from nonpayment. 
If there is a history, or even a hint of 
previous contract situations such as this 
(nonpayment), then this client should 
have never been considered, at all. 

“Given the scenario, without exception 
as to precautionary measures outlined in 
contractual agreements, and without the 
lack of contact with legal counsel, or the 
like, creates my response. ‘No.’ Retaining 
one’s equipment or assets is nothing less 
than illegal if no preconditions have been 
agreed upon. If one take’s the law into 
their own hands, then they better fac-
tor in the cost of legal representation on 
down the line. If you retained a client’s 
assets, such as a piece of equipment the 
client uses regularly, then you are shoot-
ing yourself in the foot, twice. The first 
shot is not getting payment, the second 
shot is you are illegally holding a piece 
of equipment that the client could use 
for other projects that would help pay 
what the client owes. Are there any 
license fees/restrictions that mandated 
for anyone that is in possession of this 
equipment? How about a nuclear density 
gauge? (I refer to this equipment only to 
clarify my point). I can go on, however, if 
this was not agreed upon in a contractual 
document signed by both parties and 
without legal counsel advice, then it 
is an unethical act. Selling the client’s 
equipment only adds to the improper/
unethical conduct

“All businesses take a hit once in a 
while and should be prepared through 
contingencies. As Dwight D. Eisenhower 
stated, ‘Plans are nothing, planning is 
everything.’ Even if a client signed a 
precondition for insurance that the bill 
will be paid, this should be enough of a 
statement as to not take on this client.”

John Gustavson, CPG-02637, con-
tributed the following, “My answer is 
Yes, based on many years of running a 
consulting firm. Unfortunately, it hap-
pens that a client will not pay for services 
rendered. I assume that the services [in 
the example situation] were profession-
ally performed. Then, it is ethical behav-
ior that any type of a non-paying client’s 
property can be held until the bill is paid. 
I will go one step further and present 
what Gustavson Associates, a Boulder, 
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Colorado-based consulting company, has 
successfully done a number of times 
without ever being labeled ‘unethical’ by 
the reluctant client.

“In one case we did not have physical 
property except for the client’s report, 
which already had been delivered to the 
client, who had accepted the report. The 
report was to be used in the filing of a 
public document for which we had previ-
ously given our approval. Our solution, 
which I find ethical, albeit drastic, was 
to notify both the client and his legal 
and accounting advisers that we would 
withdraw our approval for use of our 
report unless fully paid within 24 hours. 
We were paid immediately.

“In a number of other cases involving 
both hard-rock mineral and oil & gas 
properties we (possibly uniquely) filed 
a Mechanic’s Lien against the client’s 
mineral property. Sometimes the prop-
erty was a lease, other times it was the 
mineral estate. In either case I argued 
that our professional report had added 
value or improved the property (just like a 
contractor might have put a new roof on a 
house). Therefore, in the states in which 
we had to take this step (West Virginia, 
New Mexico, Washington, Colorado), the 
courts in all cases let us file our lien. 
Subsequently, the bill was paid. In no 
case was our action labeled ‘unethical.’ 
Ask yourself this: is it unethical for a 
roofer to file a Mechanic’s Lien against 
a house owner, who does not pay for the 
roofer’s services?

“By filing a Mechanic’s Lien we had 
actually taken a step beyond that men-
tioned in your specific case of a geolo-
gist already holding a geophysical tool. 
We went out and encumbered the cli-
ent’s property for non-payment. It is an 
inexpensive action (involving minimal 
legal fees although most attorneys will 
gawk at the idea), but it has to be filed 
within 60 days of the completion of the 
job. Therefore, my advice is to invoice 
frequently (or to get a big retainer in 
advance to be applied against the LAST 
invoice), or in case of non-payment act 
fast and file as described above.”

Ted Wilton, CPG-07659, comment-
ed, “While I understand how a consultant 
who is owed fees for services rendered to 
a client must have at hand the tools nec-
essary to ensure payment, I am not sure 
that holding the client’s assets might be 
the best method. I do like the concepts 
that John Gustavson outlined in his 
response. Of course the mechanic’s lien 
will only work if the property to which the 
lien is filed has any merit. As John points 

out, if the services rendered amount to 
a technical report the withdrawal of the 
consent clause is likely the most power-
ful tool available.

“I suspect, however, that the provided 
and unpaid services are most often not 
related to the preparation of Technical 
Reports (43-101) or related to significant 
properties (for which the mechanic’s lien 
might force payment). I would suspect 
that while holding the client’s equipment 
might be an effective tool to ensure pay-
ment, it might also be an expressway to 
the courtroom for the consultant.

“In the end, however, in my opinion 
it is highly unethical for a client to not 
pay for services rendered. As I think of 
this more holding assets as security for 
payment are common in American com-
merce — the title of your car is held by 
the finance company until you have paid 
off your loan, and the same holds true 
for the deed to your home. So, maybe it 
is ethical!”

Perry Rahn, CPG-03724, succinctly 
summarized his opinion, “It doesn’t seem 
ethical to borrow some geophysical tool, 
and refuse to return it until some bill 
is paid.”

John Gustavson replied to Rahn’s 
comment as follows. “In contrast, and 
instead of merely ‘borrowing’ a tool, I 
originally read your question, which was: 
‘Is it ethical to retain custody of a client’s 
asset, for example, a geophysical tool, in 
order to ensure that a client pays its bill?’ 
as a description of a case where:
• a contract for a professional service 

was made (whether written or ver-
bal),

• the client provided a geophysical tool 
under the contract to be used in con-
duct of the service,

• the services were provided by the 
geologist,

• the client accepted the results,
• the client did not pay as the contract 

dictated,
• the geologist put the client on notice 

that default in payment had occurred 
and that the client’s asset would be 
retained unless the default was cured 
by a certain date,

• the default was not cured (payment 
was not made), and

• the geologist retained custody of the 
client’s asset.
“The facts may have varied slightly, 

but if this sequence were followed, then 
the geologist’s action was not only ethical 

but also supported by the standards of 
business practice.”

Ron Yarbrough, CPG-06545, added 
his recent experiences, “I have been 
placed into a ‘non-payment mode’ by 
two clients and yes, I am angry. I am 
in the process of suing one former client 
and another has not paid me for work 
performed 5 months ago. But, since one 
must sue to get their money, the geologist 
should give back the equipment. When a 
court suit takes place the geologist will 
look very good to the judge if he gave 
back the client’s equipment in spite of 
the client’s reluctance to pay for work 
completed.”

The foregoing comments split between 
those who think that holding a client’s 
asset (a geophysical tool in the example) 
is ethical and those who don’t. As noted 
by Fox and Gustavson point out, various 
civil law remedies may be available, at 
least in the US. Gustavson and Wilton 
point out that reports done for a client 
that will become part of a firm’s securi-
ties filings in the US, Canada, and per-
haps elsewhere, require the consultant’s 
consent to be named as an expert in the 
filing. Withholding or withdrawing this 
consent can have a big impact on the 
firm and helps ensure payment. Given 
the increased attention being given to 
environmental disclosures, environmen-
tal consultants may be able to use this 
form of “persuasion.” The Mechanic’s 
Lien route suggested by Gustavson is 
a civil law remedy and a useful one to 
consider as is Davis’ suggestion of setting 
up an “escrow” situation for the asset. My 
feeling from the start has been that the 
issue presented was a civil law question 
and therefore, legal counsel should be 
sought. Nevertheless, the discussion has 
provided some interesting ideas.

Ethics Question #5: 
Client Confidentiality 
v. Protecting Public’s 
Health, Safety, & Welfare

A client asked a consultant to analyze 
a data set from a property the client 
was reviewing as part of a planned joint 
venture mine development. Part of the 
consultant’s contract included a 3-year 
non-disclosure agreement. Both the con-
sultant’s client and the proposed JV 
partner were publicly traded companies. 
The consultant’s analysis convinced him 
that the company who was his client’s 
proposed JV partner was perpetrating 
a fraud and he reported these findings 
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A topically based Index-Table of Contents, “pe&p index.xls” cov ering columns, 
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to the client, who withdrew from the JV 
without disclosing the fraud.

Does the consultant have an obliga-
tion to inform securities enforcement 
agencies about the fraud, his non-dis-
closure agreement with the client not-
withstanding? If so, what is the ethical 
basis for doing so?

Geologic Ethics & Professional Practices
is now available on CD

This CD is a collection of articles, columns, letters to the editor, and other mate-
rial addressing professional ethics 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 student of geology to professors emeritus, 
working geologists, retired geologists, and those interested in the geologic pro-
fession.

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 mem-
bers 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 stu-
dents, plus shipping and handling. To 
order go to www.aipg.org. Five dollars 
from every CD sold will be donated to the 
AIPG Foundation.

New Book to 
purchase from the 
AIPG store.

Geology Underfoot in 
Northern Arizona

Member Price: $12.00
Non-Member Price: $ 18.00

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. 
Limited stock available.  

Author: Lon Abbott and Terri 
Cook Publisher: Mountain Press 
Publishing Company, ISBN 
Number: 978-0-87842-528-0 

www.geodm.com or
www.aipg.org
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Duane A. Carey, CPG-10305

“Marketing FAQs

Here are three frequently asked 
questions that I hear on a regular 
basis. 
1. Should I advertise in the yellow 

pages?
If you’re one of the (apparently, based 

on the number of calls I get from them) 47 
million people who sell yellow page ads, 
please skip to another article – I don’t 
particularly like hate mail. I’m probably 
asked this “yellow pages” question more 
than any other. Like so many questions 
in life, clients always know the answer, 
but just need some validation, as if I’m 
their therapist. My answer is often 
something sarcastic, such as, “yeah, and 
you should also buy a couple of 8-track 
tapes while you’re at it”. Other times, 
in true therapist fashion, I answer their 
question with another one: “when was 
the last time you looked something up 
in the yellow pages – and how did that 
make you feel?” Obviously, my opinion 
is no, you should not advertise in the 
yellow pages, unless you happen to be 
a computer technician. Why computer 
technicians?  Because if your computer is 
dead, you can’t Google “computer tech” to 
find some help – you have to look it up in 
the book.  For just about everything else, 
the computer trumps the phone book.

I would much rather see you spend 
your yellow pages budget on web site 
initiatives. The first order of business 
should be to update the design to ensure 
that it provides what the user seeks: 
well-organized content that is easily 
navigable and useable. You don’t need 
fancy video and audio on your home 
page or splash page. In addition to being 
annoying, they’re impediments to the 
user trying to get information. They 
can also be impediments to the search 
engines, which brings us to the second 
order of business. Most businesses can 
pay for very high quality search engine 
optimization (SEO) with just a fraction 
of the money previously spent on the 
yellow pages.

So take that budget, divert some of 
it to SEO, and some to SEM, or search 

engine marketing. SEM is the pay-per-
click advertising that you see on the 
right side of the screen on a Google 
search. It’s really one of the best mar-
keting opportunities around, because 
it’s an example of what I call market-
ing pull rather than marketing push. 
You’re pulling prospects in toward you 
because they’re actively looking to buy 
and you have provided a message that 
helps them, as opposed to pushing your 
message out through a newspaper ad, 
for example, and hoping that someone 
wants your service. SEM is also one of 
the most trackable forms of marketing; 
you can track exactly how many people 
viewed your ad, clicked on it, viewed 
pages on your website, and contacted you 
for more information. Depending on the 
service you use, they often don’t require 
long-term commitments and are very 
flexible with regard to budget.
2. How much should I spend on 

marketing – what’s the rule of 
thumb?
There’s no easy answer for this, par-

ticularly for professional services firms.  
Put simply, you need to spend whatever 
it takes to keep the client pipeline flow-
ing and revenue steadily increasing. For 
some lucky firms in niche industries 
without significant competition, they 
can spend next to nothing on traditional 
marketing tactics, such as advertising 
and public relations, yet still grow.  
Think about the one Chinese restau-
rant in a small town. They don’t really 
need to spend a nickel on marketing.  
Although a common rule of thumb in 
retail food establishments is to spend 
4% of revenue, our Chinese restaurant 
gets to keep every cent they bring in. 
On the other hand, a steakhouse chain 
that’s one of four in a suburban town 
has to actively market itself, not only to 
gain market share, but also to maintain 
it and stave off competitors. So there’s 
really no reliable way to quantify how 
much you need to spend on marketing 
without looking at all of the variables of 
your particular business.

3. Is it true that all publicity is 
good?
If your name is Britney Spears or 

Joey Buttafuoco, then yes, all publicity is 
good. You really don’t care how bad the 
photos or quotes are, you just want your 
name out there; nothing is embarrass-
ing.  In many cases, the worse you look, 
the better. But thankfully, most of us are 
not like Britney or Joey.  Good publicity 
is good; bad publicity is bad.

One of my clients had a violent crime 
occur in front of their business. The 
next day, four TV news vans were in 
their parking lot shooting video and 
interviewing everyone who walked by, 
including their employees. With all four 
major networks running the story on 
their evening news, we had the opportu-
nity to reach hundreds of thousands of 
people with an image of the client’s logo/
sign in the background. Theoretically, 
that’s a good thing, but in reality, we 
don’t want their brand associated with 
something as negative as a violent crime.  
So we met on site with the reporters and 
politely asked them to shoot their video 
with a backdrop other than the client’s 
business. Luckily, they complied, then 
got back to the more serious reporting 
about Britney’s latest exploits. The bot-
tom line is that perception is everything 
with regard to your reputation, and you 
don’t want anything negative associated 
with your brand.

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



www.aipg.org MARCH/APRIL 2009 • TPG 23

HYDROTHINK

All the Wells 
Were Dry!
William J. Stone

Where the excursion of toxic fluids 
is not only possible but anticipated (as 
at waste-disposal facilities, industrial 
sites, and mines) ground-water quality is 
monitored in strategically placed wells. 
Contamination is marked by a sudden 
rise in the concentration of a constituent 
of concern in samples taken regularly 
from the monitoring wells. An investiga-
tion into the cause usually follows.

Some years ago the U.S. Bureau of 
Mines published a handbook for opera-
tors of copper-leaching facilities, most of 
which are in the Southwest. When that 
document became out of date, there was 
a project to revise it, based on visits to as 
many of the mines currently in operation 
as the budget allowed. I was working at 
the geological survey of a copper-rich 
state at the time and became part of a 
three-man team given the task because 
hydrologic aspects had not been consid-
ered in the original manual and they 
wanted to include them in the revision. 

We were to note what new mining, mill-
ing, and smelting methods, as well as 
environmental problems, were apparent 
at the various mines toured. 

While leaching was an after-thought 
at many of the older copper mines we 
visited, I remember it was the original 
and sole purpose at one modern new 
mine. There we were taken first to a 
high point overlooking the facility for 
an overview before visiting each stage 
of the operation, where we’d take our 
photos and ask our questions. Unlike 
the helter-skelter footprint of so many 
operations we’d seen, this one was laid 
out very logically and efficiently – a text-
book example in fact. I was impressed. 
Proceeding down the slope before us, in 
order, were the open pit, the leach pads, 
the processing plant, and, finally a row 
of monitor wells, their capped white PVC 
casings clearly visible sticking out of the 
ground in the distance. They had thought 
to monitor ground-water quality down-

gradient of the facility. I was even more 
impressed. But when our tour came to 
the wells and I asked if the excursion of 
either leachate or leaching solution had 
ever been detected, our guide answered 
in the negative, proudly adding that all 
the wells were dry, apparently to confirm 
the lack of contamination. Maybe he just 
didn’t know any better. Or, maybe that 
was the standard company response, 
albeit ill-conceived. Alternatively, these 
may not have really been wells at all 
and the PVC was just there for show. 
Whatever. Tip: You can’t monitor ground 
water in wells that don’t penetrate the 
water table (and thus are wet).

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). 
He may be contacted at wstone04@
gmail.com.

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

FREE RESUME 
POSTING

POST AND VIEW 
RESUMES FOR
FREE ON THE

AIPG NATIONAL 
WEBSITE

VIEW JOB 
LISTINGS FOR 

FREE

www.aipg.org

Click on Job Target.
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1.  The answer is “a” or “tarn lake”.
 The paternoster lacustrine setting consists of a series of glacial lakes connected by single or braided streams. They occur 

in alpine valleys and climb progressively to the valley’s head which often contains a tarn lake.  Mounds of glacial “till” or 
“end (terminal) moraines” create dams allowing the lakes to form.

 Kettle lakes are typically found in the “outwash plain” and result from the melting of detached ice blocks that are trapped 
within the glacial sediment. Kettle lakes are common in pitted “outwash plains” or in “kettle moraines”.

2.  The answer is choice “a” or approximately 50 million years. This constitutes the approximate time gap between the late 
Permian and the early Jurassic.  

 This is an example of how one may use fossils as time markers in geologic history. Gigantopterids are fossil plants of late 
Permian age that had simple and bilaterally-symmetrical leaf structures, spines and woody stems  This type of flora disap-
peared during the Permian-Triassic mass extinction episode of about 250 million years ago. Dilophosaurus was an early 
Jurassic, double-crested, carnivorous theropod that measured up to 20 feet in length.  

 The entire time range covering the Mesozoic Era is about 185 million years. The time range from the beginning of the 
Ordovician Period to the end of the Paleozoic Era (Permian period) is about 250 million years.  

3.  The answer is choice “b” or “molybdenite” (MoS2) and the critical element is “molybdenum”. Molybdenite occurs in hydro-
thermal ore deposits, often associated with “chalcopyrite”, ”pyrite”, “anhydrite”, “fluorite” and other minerals.  

 Molybdenite is the only sulfide mineral of the three choices presented for this question. Although molybdenum is present 
in wulfenite, the mineral is not a sulfide. Wulfenite is a lead molybdate (PbMoO4) mineral compound.   

 Chromite is an oxide of iron and chromium (FeCr2O4) and the principal ore of the latter. Chromium has a wide range of 
usage including leather tanning, corrosion prevention, the hardening of steel, the manufacturing of stainless steel and alloys 
and coloring glass. It is chromium that gives emeralds and rubies their green and red colors, respectively.                                                                                                   

4. The answer is choice “b” or “14.4 feet”. The proof follows:
From strength theory we know:
S = C + Pn tan Ø
P1 = P3 NØ+ 2C NØ

1/2

In the active Rankine state:
Pv = P1 and Ph = P3

Pv = Ph NØ + 2C NØ
1/2

Pv = γZ
γZ = Ph NØ + 2C NØ

1/2

Ph = γZ / NØ- 2C / NØ
1/2

 

For a vertical slope of height H, the total horizontal pressure acting against it is:
Pt = ∫Ph dz (from 0 to H)
Pt = ∫(γZ / NØ - 2C / NØ

1/2) dz (from 0 to H)
Pt = [γ / NØ∫Z dz – 2C / NØ

1/2∫dz] (from 0 to H)
Pt = γH2 / 2 NØ - 2CH / NØ

1/2

To find the maximum height Ho that a vertical slope can stand without artificial support:
At what Ho will Pt = 0?
0 =γHo2 / 2 NØ - 2CHo / NØ

1/2

γHo2 / 2 NØ = 2CHo / NØ
1/2

Ho = (4C / γ) (NØ
1/2)

In our case, the UU tests yield Cu = 3 psi and Ø = 0.  Then:
C = 432 psf
γ = 120 pcf
Ho = 4C / γ
Ho = 4(432)/120
Ho = 14.4 feet.

ANSWERS TO QUESTIONS ON PAGE 15 

At Z = Zo, then Ph = 0
0 = γZo / NØ - 2C / NØ

1/2

γZo / NØ  = 2C / NØ
1/2

Zo = (2C/γ) (NØ
1/2)
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Joseph J. Fiore, Jr., SA-01164

Want to save the 
world? Here’s how.

There’s a serious discussion many of 
my classmates and I have been having 
recently, as we reflect on our under-
graduate academic careers and start 
to get our feet wet applying for jobs in 
the real world. In the last issue of TPG, 
Anna Duzs-Moore’s article on Earth 
Science Education alludes to it, and 
it’s something that needs to be under-
stood and disseminated amongst the 
geoscience student population today. If 
your professors haven’t had it with you 
yet, we’ll have to discuss it ourselves. 
So here goes. 

Earth science programs have changed 
drastically over the past two decades, 
with the growth in popularity of envi-
ronmental science majors and similar 
programs. Where most geoscience depart-
ments 15 years ago were the “Geology” 
department, the term “Geology” is being 
phased out at school after school, in favor 
of “earth” or “environmental” science. 
I have no serious issue with the term 
“earth science”, as it’s pretty inclusive. 
But when “geology” is relegated to sitting 
under the umbrella of “environmental 
science”, things are out of whack. 

Let’s take a closer look at the lan-
guage. “Geology”, derived from Greek 
and Latin, is an amalgamation of gê, or 
geo, meaning “earth”, and logos or logia, 
meaning “to speak of” or “study of”. So 
at what point did the arbitrarily unnec-
essary term “earth science” gain popu-
larity? Anyhow, the study of the earth 
sounds pretty open to anything related to 
the earth. So calling it “geology” probably 
works better than anything else. 

Yes, this whole naming issue may 
seem insignificant, but it’s really not. 
As many of the professionals out there 
know, our curriculums have changed 
drastically in addition to the terminol-
ogy. The precedence of the naming par-
allels the curriculum; in many of those 
same departments, the environment, in 
all its interdisciplinary splendor, is now 
the focus our coursework. Which usually 
means you’ll study some geology, some 

biology, some atmospheric science, some 
policy, and not a lot of anything. It’s 
understandable why that’s what we’re 
into, we all come in to school and we’re 
excited about saving the world. The 
environment is sexy, as I’ve mentioned 
before we grew up watching Captain 
Planet and Discovery. But if we really 
want to save the world, we need to know 
how. And all of the professionals in this 
organization will tell you as they’ve told 
me, more often than not, when referring 
to environmental work, the answer to 
that is really geology. 

What your curriculum entails has 
got to match up with what you are look-
ing to do when you graduate.  A lot of 
people come in to school and know that 
they want to do something with the 
environment, but that could mean a lot 
of things. If you want to design wind 
turbines or solar panels, you should prob-
ably be in the engineering department. 
Not to drive anyone away, but to be fair 
you really can’t design that technology 
without the technical background to do 
it. Likewise, if you study a broad, shallow 
swath of policy and some science, like 
most environmental science curriculums 
are prescribing, you might have a good 
overview of the issues; but can you really 
solve any of the problems?

Immediately when we start our first 
“intro to college” type class, departments 
should explain to us what the career 
paths are in the fields we’re studying. I 
came into school studying to be a lawyer. 
The first day of class, the department 
head came in and told a room full of 
criminal justice majors that if they 
wanted to work in CSI, they should go to 
the chemistry department. This elicited 
a chorus of surprised and disappointed 
comments from the class. It would be 
very helpful for the same to happen in 
every geoscience department, with fac-
ulty telling students up front what the 
career choices are, and what you need to 
study to do each. If you intend to work 
in environmental consulting, then you’re 

really a geologist who has studied extra 
surficial processes. 

I had this discussion with a group 
of disheartened AIPG leaders at my 
first meeting. Almost every one of them 
worked in environmental consulting of 
some sort, in a position to be doing the 
hiring, and every one of them groaned 
at the thought of students graduating 
sans structural, stratigraphy, and phys-
ics: three of the classes most frequently 
dropped for substitutes in biology or 
policy. I’ve heard the same over and over 
again in speaking with the professionals 
who run the companies we are hoping to 
work for. They have applicants for field 
jobs, and the applicants really don’t have 
any “marketable skills”. Instead, they’ll 
just hire an engineer who at least has 
the scientific and technical background 
to know what they’re doing. 

The general curricular trend is for 
the traditional straight geology courses, 
like stratigraphy, petrography, optical 
crystallography, etc., to be cut in favor 
of a few extra biology classes or policy 
courses. I’ve had the conversation with 
kids in my own department way too 
many times, that they took too many 
policy courses in the beginning of school, 
when environmental classes drew them 
in to the department. Later, they eventu-
ally realized they needed to catch up and 
fit as many real science courses in as they 
could before they graduate. Really, while 
policy may be interesting, at the end of 
the day you can always learn policy on 
your own later on, it’s like watching cur-
rent events. It’s not set in stone either; 
our laws and regulations are perpetually 
changing. 

Even if you are interested in working 
in law or policy, it would behoove you 
(and the rest of us you’re making policy 
for) to understand the science behind the 
issues you will be dealing with. If you’re 
studying policy, you’re really studying 
the conflicting interpretations and opin-
ions on how to deal with science; and the 
best interpretation doesn’t always win 
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Michigan Section
Happy New Year!

As I write this, we are in the grips 
of an arctic blast. It is a day like this 
when I wonder… “Why did I become a 
geologist?” The answer that I have heard 
from many geologists is… “A bad day in 
the field is better than a good day in the 
office.” I tend to agree with them.

In the past few months, this has been 
a recurring theme in conversations that I 
have had with people. When I tell people 
that I am a geologist, their first com-
ment is … “How can you be a geologist 
in Michigan?” I have also had adults tell 
me that geology intrigues them, but they 
did not consider it as a career. Why not? 
I believe that promoting geoscience edu-
cation may help open up a whole area of 
potential career paths that young people 
may not have considered.

When I attended the National Meeting 
last September, several discussions 
presented at the Executive Committee 
meeting revolved around the need for 
us to promote the geosciences to young 
people. They are the future of this pro-
fession, and their numbers have been 
dwindling. We have more geologists in 
the latter half of their career with few 
new geoscientists entering the arena. 
One approach that was being promoted 
in the Executive Committee discussions 
is to advocate more K-12 education in 
the geosciences to expose more children 

to the subject and spark an interest long 
before they choose a major in college.

The topic came up again when I was 
organizing our field trip and promoting 
the outing as a family event. It is a fun 
way to share an activity that we enjoy 
with our kids that is outdoors, lets them 
explore, and learn something along the 
way. 

I had another conversation just last 
week with an eighth grade science teach-
er. She indicated to me that the science 
curriculum for eighth grade in Michigan 
is based on the earth sciences. I told her 
that I was excited to hear that since I 
am a geologist. 

Her comment to me was that she 
should have me speak to her class since 
she and the other teachers on staff have 
more experience in the life sciences than 
the physical sciences. I wondered how 
well they can promote the geoscience 
field when they do not have a full 
understanding of how many opportuni-
ties there will be for new geologists in 
Michigan and worldwide.

Then I thought, this may be a way 
for our members to promote the geosci-
ences to students across Michigan and 
perhaps inspire a few to become geolo-
gists from someone who truly enjoys the 
subject matter and made it their career. 
We could develop a couple of “canned” 
presentations and provide a “speakers 
list” to school districts pairing up our 
members within a certain geographic 
radius of the school district to be avail-

able to present to the classes. I would 
like to know whether our membership 
would be interested in developing this 
type of program. I would like to know 
if we have any members who would be 
interested in forming a committee to 
develop a few presentations and work on 
developing a program that we can offer 
to promote earth science education at 
the local level.

We will also continue to support K-12 
geoscience education through our grant 
program that teachers may apply for to 
purchase supplies, fund field trips, or 
for other activities that are related to 
the teaching of geology. If you know of a 
teacher who could use additional funds 
for this type of project, please forward the 
application to them; we want to support 
their projects.

In addition to promoting K-12 edu-
cation, we also strongly support our 
student sections and strive to promote 
the formation of additional sections 
at colleges and universities across the 
state. As part of the support for our stu-
dents, the Section Executive Committee 
has expressed an interest in using the 
funds that we received from hosting the 
National Meeting in 2007 for scholar-
ships for geology majors. I would like 
to know if we have members who would 
be willing to develop some criteria for a 
geology scholarship to be offered by the 
Michigan Section.

Sara Pearson, CPG-10650, 2009 
Michigan Section President

that battle, as like any policy it’s subject 
to public opinion and the companies 
and special interests who lobby for that 
opinion. If you’re making policy, it’s best 
to analyze the facts yourself rather than 
have somebody do so for you. And if you 
really want to save the world, the smart-
est policy is always the best policy. 

By all means, some environmental 
curriculums are solid. For example, 
Cornell University has a rigorous pro-
gram, including all the traditional sci-
ences and a healthy dose of math. And if 
your school only offers an environmental 
degree (like so many other schools now), 
you are still fine, just take the important 
courses. It may be tempting to take the 
easier stuff now, but would you rather 
learn the tough stuff now or spend the 
rest of your career trying to catch up? I’ll 
take the former any day. And I know I’m 
probably preaching to the choir writing 

this here, but if you already know, share 
this with your classmates who don’t! 

I know, this isn’t stuff we should 
have to figure out on our own. But if 
academia isn’t going to do it for us we’ve 
got to take it on ourselves. The same goes 
for everything else too: setting smart 
policy, preparing for the effects of climate 
change, developing renewable energy, 
and managing environmental disasters. 
If we learn as much hard, useful science 
as we can now, it’ll be that much easier 
for us to take on anything ourselves. 
Including saving the world.

Joey is a Senior at Northeastern 
University and the former Student Body 
President.
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Use and Conservation of Bangladesh 
Geology and Forest Resources Could 
Benefit from Study of Rock-Soil-
Forest Relationships

Barney P. Popkin, CPG-06547,

The People’s Republic of Bangladesh in southern Asia 
is situated on the world’s largest delta, borders the Bay of 
Bengal and is located between India and Burma (Figure 1). 
Bangladesh is one of the most biologically diverse nations in 
the world. This biologic diversity (Figure 2), in a land slightly 
smaller in area than the State of Iowa, is the dynamic product of 
evolution, migration, and survival of diverse animal and plant 
species within habitats that are the result of geologic processes 
like mountain-building, weathering, erosion, transportation, 
and deposition that have resulted in diverse physiographic 
features (Figure 3); the geologic and biologic processes of the 
forests and wetlands themselves; and, human activities.

The geology of Bangladesh (Figure 4) is the geology of the 
Bengal basin (FAO, 2000). The Basin is divided tectonically by 
a zone of troughs with zones of shelf environments, massifs, 
platforms, ranges, and fold belts on either side. 

The most common rock type in the shelf-massif. subzone 
is granitic. This basement rock is unconformably overlain by 
the coal-rich lower Gondwana Group. The overlying Jaintia 
Group consists of the much younger Tura Sandstone, Sylhet 
Limestone and Kopli Formation (grey calcareous shale inter-
bedded with sandstone and limestone). The trough subzone 
has classical deeper water sediments of Neogene age, possibly  

with commercial accumulations (?) of natural gas, overlying 
rocks of basaltic composition, (Paul and Lain, 1975).The sedi-
mentary units of this subzone consist mainly of sandstones, 
shales, and clays (Figure 5). 

Bangladesh soils have developed under warm, humid 
climates and are generally grouped into three broad types: 
Flood Plain Soils; Brown Hill Soils; and Terrace Soils (FAO, 
2000); covering 79, 13, and 8 percent, respectively, of the land 
surface. Flood Plain Soils consist of 14 subtypes varying from 
calcareous to non-calcareous, acid basic to acid sulfate, grey 
to brown piedmont, peat and terai soils. Brown Hill Soils are 
spread in the hilly regions of Chittagong, Dhaka and Sylhet 
districts and vary from brown sandy loam to clay loam. Terrace 
Soils exist in the Barind and Madhupur tracts and consist of 
brown to grey clays and loams.

The forests of Bangladesh are classified into three categories 
based on the topographic conditions: 1) Hill Forests; 2) Plain 
Sal Forests; and 3) Mangrove Littoral Forests (FAO, 2000). 
Hill Forests are the most productive of the forest areas, and 
Plain Sal Forests the least. Hill Forests contribute 508,991 
hectares (ha) (45%) followed by the Littoral Mangrove Forests 
and Coastal Afforestation extending over 489,872 ha (44%), 
and Plain Sal Forest account for the rest 121, 884 ha (11%) 
of the forest area.

Bangladesh forests and wetlands are crucial for the well-
being of numerous indigenous wildlife and human communi-
ties, providing ecological functions, regulating weather and 
water resources, serving as habitats for plants and animals, 
and providing numerous timber and non-timber forest prod-
ucts (RoB 2005). These forests and wetland provide for subsis-

Figure 1.  Bangladesh Location Map (CIA, 2008).

Figure 2.  Examples of Bangladesh animal biodiversity.
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tence living, barter, and cash economies such as home-garden 
space (food crops, tea, rubber, kitul palm), sungrass, tree sap/
resins, betel leaf, firewood, food, fodder, honey, sugar (jaggery), 
and medicines, and opportunities for recreation, spiritual 
renewal, ecotourism, and hunting (Fox, et al., 2007).

The protected-area forests and wetlands, such as national 
parks and reserves are naturally enriched by inorganic 
nutrients derived from bedrock which enhance soil fertility, 
making them very suitable for the lush vegetation growth of 
trees and grasses, shrubs, bamboo, vegetables, fruits, medici-
nal plants, water plants, flowers, moss, lichens, mushrooms, 
etc., and support abundant and diverse wildlife of, say, mam-
mals (deer, elephant, monkey, tiger, and wild boar, cow and 
dog), snakes, and birds (Fox, 2007). In areas 
such as Bangladesh, where rapid population 
growth is placing increasingly greater stress 
on biologic and abiologic resources, the study 
of rock-soil-forest relations and promotion of 
rock-soil-forest management practices could 
be pivotal in helping maintain soil fertility and 
conserve forest and wetland resources .
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Figure 3.  Physiographic Map of Bangladesh (Alam, et al.,1990).

Figure 4.  Geologic Map of Bangladesh (Alam, et al., 1990).

Figure 5.  West-East Geological Section of Bengal Basin (Paul & Lain, 1975.)
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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.
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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 quali-
fications go to Article 2.3.1 of the 
AIPG Bylaws. The AIPG Bylaws 
can be found on the AIPG website  
or the directory.

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



www.aipg.org MARCH/APRIL 2009 • TPG 33

YOU SAY ALTERNATIVES ARE 
THE ANSWER …LET’S TALK:

Resource Constraints on Alternative 
Energy Development

Abstract.
Public support is growing for the 

development of energy generation from 
renewable sources. An aspect of renew-
ables that is possibly unknown by many, 
however, is the hardware needs for these 
technologies. The infrastructure requires 
mined materials, including imported 
strategic and critical minerals. Silica, 
copper, gallium, indium, selenium, cad-
mium and tellurium are required for 
the dominant photovoltaic technologies. 
Silver and aluminum are necessary for 
“concentrating solar power” technology. 
Zinc, vanadium, platinum group metals, 
and rare earth elements are key compo-
nents of power storage, hybrid vehicle, 
and fuel cell applications. All these 
materials must be mined. At present, the 
U.S. is woefully dependent upon import 
sources for most of these materials and 
demand is already squeezing the prices. 
Domestic sources must be found and 
developed if energy independence is to be 
achieved using alternative sources.

Key Words: alternative energy, 
mineral commodities

Introduction
In the early 21st century, rapid eco-

nomic growth in areas outside the tra-
ditional sphere of industrialized nations 
has led to a steady rise in demand for 
energy and mined commodities. In par-
ticular, the economies of large “BRIC” 
countries (Brazil, Russia, India, and 
China) have been growing in the range of 
8-9% per year; additionally these nations 
account for 42% of the world’s popula-
tion (Mohanty, 2007). These factors 
have collided with a concern in North 
America and the European Union over 
the amount of carbon dioxide exhaled to 

the atmosphere by the combustion of fos-
sil fuels. The concern over carbon dioxide 
and other “greenhouse gases,” has given 
momentum to a movement away from 
coal, oil and natural gas toward the 
“alternative” energy sources. 

While a debate simmers over con-
nections between “global warming” and 
use of fossil fuels, few participants on 
either side of the debate deny the desir-
ability of increasing the use of “green” 
energy sources. In a world where energy 
demand is conservatively predicted to 
increase 57% from 2004 to 2030 (U.S. 
Energy Information Agency, 2008) the 
recognition of finite supplies of fossil 
fuels alone drives the need to research, 
develop and implement alternatives as 
soon as possible.

 As attractive as alternatives appear 
on the surface, they are not without 
significant problems within these next 
transition decades. There appears to 
be a misunderstanding regarding the 
feasibility of quick (in terms of time) and 
affordable (in financial terms) imple-
mentation of various alternative ener-
gies. Society should be cautious of the 
temptation to quickly eliminate reliable 
conventional sources of energy such as 
coal and nuclear during the transitional 
decades.

Unfortunately, there is no “free 
lunch.” This paper reviews some of 
the most promising alternative energy 
options from the point of view of assess-
ing the resource needs for those options. 
For most energy alternatives, the hard-
ware or infrastructure requirements are 
significant, the prices for the necessary 
commodities are experiencing remark-
able increases, and, unfortunately for 
the U.S. economy, we are dependent 
upon imports for much of our supply. 
Exploring the U.S. and mining these 

materials domestically would certainly 
help the U.S. trade balance, provide 
many more good jobs domestically, and 
help assure supply in a competitive 
world economy where many nations are 
bidding for the same materials.

Note that much information about 
technologies and materials is tightly 
guarded for competitive reasons. Markets 
for most of the subject commodities are 
not controlled. Hence, some of the com-
ments herein are based on anecdotal 
information that can’t be referenced as 
in a purely scientific paper.

Energy Alternatives

Solar Power

Photovoltaics. Discussions with per-
sonnel at the National Renewable Energy 
Laboratory (NREL) in Golden, Colorado, 
have confirmed that there are currently 
three leading technologies in the realm 
of photovoltaics – high-purity silica, 
and two thin-film technologies CIGS 
(copper-indium-gallium diselenide) and 
Cadmium-Tellurium (Cd-Te). Trade-offs 
exist among these three technologies, for 
both cost and efficiency. A good reference 
for the topic of efficiency can be found in 
the discussion by Emery (2004).

The silica used for photovoltaics is 
derived from ultra high-purity quartz. 
Information on that industry can be 
found in Schlanz (2006). While not an 
exotic mineral commodity, silica still 
must be mined and processed for use as a 
photovoltaic substrate (Benner, 2007). 

Thin-film technologies have risen in 
popularity in the last few years as they 
have achieved improved efficiency. The 
four commodities used in the CIGS tech-
nology are available in varying amounts 
on the world market, but copper, indium 

James R. Burnell, MEM-0205
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and gallium have experienced signifi-
cant demand increases for their other 
uses.

Copper won’t be discussed in detail, 
as its economic geology is better known. 
Its corrosion resistance and electrical 
conductance make copper a standard in 
the construction, electronics, and utili-
ties industries. Copper supply – especial-
ly because of infrastructure development 
in the BRIC countries – has been very 
tight and the copper price has increased 
over 400% in just the last 5 years. 

Indium is a less known metal. Indium 
is a soft, silvery-white metal with a very 
low melting point and growing impor-
tance in today’s technological economy. 
Used in liquid crystal displays (LCDs), 
flat panel displays, optical coatings, 
light-emitting diodes (LEDs), antistatic 
coatings, strain gauges, gas sensors and 
other low-melting alloys, much of our 
indium derives from base-metal sul-
phide deposits. The demand for indium 
is high and increasing.

Gallium is also found in the min-
eral sphalerite as well as diaspore and 
bauxite. One of the few metals stable as 
a liquid near room temperature, gallium 
is also a silvery grey metal. The metal 
is indispensable in the electronics indus-
try, as gallium arsenide and gallium 
nitride, in integrated circuits, optoelec-
tric devices including LEDs, laser diodes, 
and photodetectors, as well as specialty 
alloys.

While not a rare element, selenium 
is obtained primarily from anode slimes 
in the electrolytic refining of copper. It 
is used as a dietary supplement, in anti-
dandruff shampoo, as a glass additive, 
a catalyst, an alloying agent, and tradi-
tionally in the photocopying process and 
in rectifiers in the electronics industry. 

In addition to the four named com-
ponents of the CIGS technology, cur-
rent formulations also utilize tin, zinc, 
cadmium and molybdenum, all of which 
are, of course, mined. (Nuofi and Zweibel, 
2007).

A second promising thin-film tech-
nology is Cd-Te. Cadmium has gar-
nered disfavor because of its toxicity 
and solubility, as it commonly occurs as 
an environmental pollutant from sulfide 
deposits. Tellurium is one of the least 
common elements in the earth’s crust 
(Krauskopf, 1967). Supply has come 
under pressure since 2006, presumably 
a result of the move to market of a new 
data-storage device (Weiss, 2005). In 
addition to the traditional uses in alloys 

and as a catalyst and vulcanizing agent, 
telurium’s thermoelectric properties 
have opened its use in thermal cooling 
devices (e.g. quiet-running water cool-
ers). The primary source of tellurium, 
just as selenium, is as a by-product of cop-
per refining. As more copper is refined 
using hydrometallurgical techniques, 
this source of selenium and tellurium is 
diminished.

Concentrating Solar Power. 
Thermal concentrating solar power 
(CSP) is a promising technology whereby 
sunlight is reflected by mirrors in a 
tower, trough or parabolic array onto a 
vessel containing a gas or a heat transfer 
liquid (HTL - water, oil or molten salt.) 
The focused sunlight heats the fluid, 
which is transmitted along the tube to 
an electric generating system. Reflectors 
are commonly equipped with the ability 
to move, tracking the sun for maximum 
incident sunlight.

A variety of mineral commodities are 
used for the different models, configu-
rations and functions in CSP systems. 
Most of the mirrors use silver (Kennedy 
and Jorgenson, 1994; Price and Kearney, 
1999), although polished aluminum is 
also used (A. Walker, NREL, personal 
communication.) The solar concentrator 
materials have been difficult to identify, 
presumably for business confidentiality 
reasons. One system identifies a “spe-
cially coated absorber tube embedded 
in an evacuated glass envelope” (Schott 
North America, 2008). It seems certain 
that some sort of molybdenum-alloy, 
stainless steel is necessary for concen-
trators and associated tubing that use 
molten salt or corrosive water.

Hybrid And Alternative 
Vehicles

The search for a replacement for the 
internal combustion engine is moving 
along two main tracks – one to complete-
ly replace gasoline engines, the other to 
augment them. In the first lies the hope 
and promise of the hydrogen-powered 
automobile, the second combines an 
existing internal combustion engine 
with electric power stored in batteries. 
The first uses the fuel cell technology, 
the second advanced batteries. Because 
power storage and battery technology is 
treated later, this section concentrates 
on the needs of fuel cell technology and 
other aspects of hybrid vehicles besides 
the batteries.

A fuel cell is a device in which hydro-
gen is reacted with oxygen to produce 

water and electricity; that electricity is 
used to power the vehicle. The reaction 
requires a catalyst, typically (and most 
efficiently) composed of platinum group 
elements (PGEs) platinum, palladium 
and, in some cases, ruthenium. Much 
current research is focused on finding 
substitutes for PGEs in fuel cells (U.S. 
Department of Energy, 2005). Platinum 
and its close relatives have numerous 
uses, including catalytic converters, elec-
tronics and electrical components (such 
as thermocouples and hard disk drive 
coatings), automobile catalytic convert-
ers and in petroleum catalysis, neuro-
surgical apparatus, and glass, and, of 
course, in jewelry and as an investment 
vehicle.

 Hybrid vehicles use both electric 
power stored in batteries and gaso-
line power. According to the European 
Copper Institute (2008), a current non-
hybrid model car contains about 25 kg 
(55 lb) of copper; the use of electric motors 
in hybrid vehicles contain significantly 
more copper – an additional 12 kg (25 
lb) (Stablum, 2007). Chavasse (2005) 
reports that 75 kg (165 pounds) of cobalt 
and 16 kg (35 pounds) of nickel are also 
used in a typical hybrid vehicle for the 
unique engine and battery components, 
as well as 22 kg (48 pounds) of rare 
earth elements (REE) for batteries and 
magnetic components (Schiller, 2008). 
The REE, also known as the Lanthanide 
Series, consist of elements 57 to 71 on the 
periodic table of the elements. The main 
REE used in the magnets are samarium, 
neodymium, holmium, gadolinium, pra-
seodymium and dysprosium.

Batteries
If alternative power sources are to gain 

larger market share, battery technology 
must improve. Wind and solar power 
are seductive, but must be augmented 
with a baseload power source to provide 
electricity when the sun isn’t shining 
and the wind isn’t blowing. While using 
traditional baseload power from coal 
or nuclear plants is an excellent start, 
the ability to use the renewable sources 
around the clock is a desirable goal. If 
that is to be accomplished, “utility-scale” 
batteries are needed. More compact, 
lower-capacity batteries are required for 
hybrid vehicles. 

Battery technology is a very active 
field, just like fuel cell technology, and 
new developments are announced week-
ly. This review can’t cover all devel-
opments, but will simply summarize 
some commonly known battery types 
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and review the resource requirements 
of the batteries. A summary of battery 
types can be found on a Sandia National 
Laboratory website (Sandia National 
Laboratories, 2008).

Batteries that can be used for utility-
scale operation include lead-acid, and 
a family of batteries known as “flow 
batteries,” including vanadium redox, 
zinc-cerium and zinc-bromine batteries. 
Nickel-metal hydride and the lithium 
ion battery types are being developed 
for larger-scale use.

Mineral commodities used in the vari-
ous batteries are included in Table 1.

These commodities have additional 
conventional uses. Vanadium is a par-
ticularly important metal for use in 
specialty steel alloys and as a catalyst. 
Zinc has myriad uses, from galvanizing 
steel to pigments, brass and bronze, and 
the chemical industry. (U.S. Geological 
Survey, 2008). The REE (including ceri-
um) are also ubiquitous in industry 
in catalytic converters, high-strength 
magnets, petroleum refining catalysts, 
phosphors for computer monitors and 
televisions, medical and laser applica-
tions and as heavy absorbers for nucle-
ar reactors (U.S. Geological 
Survey, 2008). Nickel is in 
great demand for stainless 
steel, but is also used in 
superalloys, and electroplat-
ing (U.S. Geological Survey, 
2008, Mineral Information 
Institute, 2008). In addi-
tion to batteries, lithium is 
used in ceramics and glass, 
lubricants, pharmaceuticals, 
air conditioning and various 
other uses (U.S. Geological 
Survey, 2008). Cobalt is used 
in superalloys for the aircraft 
and aerospace industries, but 
also as wear-resistant coat-
ings, prosthetics, magnetic 
alloys, catalysts, recording 
material, and numerous 
others (Cobalt Development 
Institute, 2008).

The addition of battery materials cre-
ates a Hot List of 18 mined commodities 
(counting the PGMs and REEs) used in 
the alternative energy field - aluminum, 
bromine, cadmium, cobalt, copper, galli-
um, indium, lead, lithium, molybdenum, 
nickel, PGEs, REEs, selenium, silver, 
and tellurium, vanadium, and zinc. 

Concept Of Critical And 
Strategic Minerals

Critical and strategic minerals have 
been defined since the First World 
War era as commodities necessary to 
the economic well-being of the United 

States, but subject to supply interrup-
tion or restriction in supply because 
of the nation’s dependence on imports 
(National Research Council, 2008). 
Many of the materials on the alternative 
energy Hot List fall into the category of 
critical and strategic minerals. 

Data show that the U.S. is wholly 
dependent on foreign sources for indi-
um, vanadium, alumina, rare earth ele-
ments, and almost completely dependent 
for gallium, platinum group metals, and 
cobalt (figure 1.) 

The source of the imports is also 
important when considering the pos-
sibility of supply interruption. Sources 
and supplies of mined commodities are 
complicated to track down. Belgium, for 
example, is listed as a leading exporter 
to the U.S. of several base metals (U.S. 
Geological Survey, 2008), but there are 
no base metal mines in Belgium. The 
country imports ores from former colo-
nial countries in Africa, but also from 
the other countries, including the U.S. 
and Thailand. So Belgium is listed as the 
source, but the ore is mined elsewhere. 
Table 2 is a compilation, mainly from 
the U.S.G.S. Commodity Statistics and 
Information website, for the sources 
of the commodities important to the 
renewable energy industries.

Commodity Principal 
Producers

Aluminum Guinea, Brazil, 
Australia, 
Jamaica

Bromine Israel

Cadmium U.S.Net Exporter

Cobalt Congo, Australia, 
Cuba

Copper Canada, Chile, 
Peru

Gallium China, Ukraine

Indium China

Lead U.S.Net Exporter

Lithium Chile

Molybdenum U.S.Net Exporter

Nickel Canada

PGE Russia, Ukraine, 
Canada, South 
Africa

REE China

Selenium Belgium, Canada, 
Philippines

Silver Mexico, Canada, 
Peru

Tellurium Belgium, Canada

Vanadium Swaziland, Czech 
Rep., South 
Africa

Zinc Peru, Canada, 
Mexico
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Vanadium
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Zinc-
Cerium

Zinc-
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Lead
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Nickel
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Hydride

Lithium
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Vanadium Zinc
Cerium
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Bromine

Lead Nickel
REE

Lithium
Cobalt
others

Table 1. Commodities in various battery types. (Wikipedia, 2008)

Figure 1. Import dependence of Hot List commodities. The 
U.S. is a net exporter of molybdenum, lead, and cadmium, 
so they have not been included on the chart. Import per-
centage for selenium and tellurium are not available (U.S. 

Geological Survey, 2008).

Table 2. Main producers of Hot List commodi-
ties. The countries listed are not always the 
countries where the mineral is mined [19].
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The U.S. relies upon imports for nearly all the mineral 
commodities necessary for various alternative energy 
technologies. Just as with petroleum, some of the sources 
can’t be considered secure and reliable. Some of the nations 
where these materials are mined are politically unstable. 
Others are direct competitors with the U.S. for the metals 
they produce. The possibility exists that competing coun-
tries will limit supply of critical materials. As an example, 
in 2007 China limited exports of indium to maintain raw 
materials for their own domestic industries [Reuters, 2007; 
ChinaMining.org, 2007]. Without raw materials develop-
ing or maintaining industry is difficult with the sorts of 
high-paying manufacturing jobs that are a common theme 
in economic development. 

The next obvious issue is cost. China’s explosive eco-
nomic development alone has contributed to what many 
are referring to as a “commodity supercycle” (The Northern 
Miner, 2007). The prices of mineral commodities have 
risen remarkably in this millennium. The most familiar 
rising mineral price is that of gold, briefly exceeding $1000/
ounce in March 2008. Platinum, also a precious metal and 
a member of the Hot List reached a record high of $2250 
per ounce in February 2008. Meanwhile, palladium, plati-
num’s sister PGM and, along with Pt indispensable for 
fuel cells and other catalyis applications, soared to $579 
per ounce, also in February [2008].

Several other metals are shown on figures 2 – 4.
Many of these commodities are traded in a thin market 

and their prices are volatile. Commodities such as sele-
nium, tellurium, indium and gallium are subject to price 
spikes as their applications expand. Growth of alternative 
energy technologies is the sort of market perturbation that 
will increase prices of the metals significantly. Without 
a doubt, the increasing dependence on these technologies 
will stress supplies; this should also stimulate additional 
exploration, development and, for minor metals, increased 
interest in recovering the trace amounts during the pro-
cessing of copper and zinc. Nonetheless, supplies will 
diminish in the short and medium term and prices increase 
until new production can be brought on. This does not bode 
well for the decrease in prices that have been anticipated 
with maturing renewable energy technologies.

Conclusions
The conclusions from this summary are clear.

1.  Most alternative energy technologies require scarce strate-
gic metals for their fabrication and operation.

2. Increasing use of these technologies will be constrained by 
global supply and price issues with the metals.

3. Policy makers in the U.S. should consider a constructive 
attitude toward exploration and development of strategic 
commodities necessary for “green” energy. The move toward 
some degree of self-sufficiency for these commodities would 
not only help the U.S. balance of trade, but provide good jobs 
in mining and a stronger possibility for jobs manufactur-
ing renewable energy hardware domestically rather than 
importing it.

4. Discussions about increasing “green” energy are generally 
inconsistent with anti-mining policies.

Figure 2. Average annual prices for base metals copper, lead and 
zinc from 1991 to June 2008. Copper, in particular, is a key compo-
nent in wind power and solar power systems and hybrid vehicles. 

The price of copper reached $3.77 per pound in mid-2008 
(www.kitco.com).

Figure 3. Prices of selenium and tellurium from 2002 to 2008. The 2007 
and 2008 prices for tellurium do not reflect an average price, but demon-

strate price spikes that were experienced during the year. 
(U.S. Geological Survey, 2008; Anthony, 2008).

Figure 4. Average annual prices of Indium and Gallium. (U.S. Geological 
Survey, 2007, www.Asianmetal.com, 2008).
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Modeling Ground Water 
Problems Using the Complex 
Polynomial Method

Abstract
Numerical methods for solving the 

governing partial differential equations 
involved with ground water flow con-
tinue to be the subject of research and 
development. A goal in such research is 
to develop and refine numerical tech-
niques in order to provide an increase 
in numerical accuracy and reduce the 
computational effort of applying such 
techniques. In this paper, the Complex 
Polynomial Method (CPM) is applied 
towards approximating problems of 
ground water flow. Because the CPM 
exactly solves the governing PDE and 
does not involve the discretization of the 
problem domain such as required by use 
of the typical domain methods of finite 
differences and finite elements, the CPM 
affords many advantages over such typi-
cally used domain methods.

Keywords: Ground water, numerical 
methods, Complex Polynomial Method, 
complex polynomials, modeling

Introduction
The development of new numerical 

techniques or the extension of existing 
techniques towards application to prob-
lems of ground water flow continues to be 
the subject of research and development. 
The vast majority of computer modeling 
programs in use today for solving ground 
water flow problems involve application 
of the domain numerical techniques 
of finite differences or finite elements. 
Both numerical techniques involve the 
discretization of the problem domain and 
boundary into a myriad of nodal points 
interconnected by linkages or domain 
elements. Both the finite differences 
and finite element methods have the 
following properties: they do not exactly 
solve the governing partial differential 
equations (PDE) that describe ground 

water flow over the problem domain; 
they do not exactly solve the boundary 
conditions continuously on the problem 
boundary; and they do not provide a 
simple approach for evaluating numeri-
cal error in the modeling estimates.

In contrast, the CPM exactly solves 
the governing PDE of the Laplace or 
Poisson type over the problem domain, 
and it does not discretize the problem 
domain. The CPM involves the use 
of complex variable monomials with 
complex coefficients determined by fit-
ting the complex polynomial to the 
prescribed boundary conditions accord-
ing to a selected measure of fit such as 
collocation or least squares error mini-
mization, among other measures of fit. 
Because complex variable monomials 
add to form a complex variable polyno-
mial, the resulting approximation func-
tion is an entire function (analytic over 
the entire complex plane) and therefore 
composed of two real valued two-dimen-
sional conjugate functions, represent-
ing the equipotential function and the 
streamline function of the ground water 
problem solution. These two conjugate 
functions each exactly solve the Laplace 
equation over the problem domain, so 
modeling error analysis is accomplished 
by using the property that the maximum 
(and also the minimum) magnitude of 
modeling error is located on the problem 
boundary. That is, because the approxi-
mation function and the exact solution 
to the subject ground water problem 
both exactly solve the Laplace equa-
tion (under mild conditions that may 
involve splitting the problem domain 
into homogeneous and possibly rescaled 
domains to accommodate anisotropic 
domains), the modeling error defined as 
the difference between these two func-
tions also solves the Laplace equation 
over the problem domain; therefore, the 
Maximum Modulus Theorem applies 

from standard complex variables theory, 
resulting in the property that the maxi-
mum magnitude of the modeling error 
must occur on the problem boundary. 
Consequently, the maximum magnitude 
of the modeling error throughout the 
entire problem domain and boundary 
is determined by simply evaluating the 
magnitude of the difference between 
the resulting CPM function and the 
prescribed boundary conditions along 
the problem boundary (both functions 
are known continuously along the prob-
lem boundary based on geohydrologic 
assumptions used to interpolate between 
ground water level readings on the prob-
lem boundary).

The first considerations of using the 
CPM occurred in the paper of Hromadka 
and Guymon (1984) [2], but further 
research and development in the CPM 
was limited by the computer power avail-
able at that time. CPM functions could 
not be efficiently developed to include 
high degree terms of complex monomi-
als, resulting in limited applicability 
to complicated ground water problems; 
however, the theoretical advantages of 
using the CPM had been established. 
With the advent of mathematically 
oriented programs such as MATLAB, 
Mathematica, and others, computation-
al power was readily available, provid-
ing the ability to work accurately with 
high degrees of complex monomials and 
thus solve large non-symmetrical matri-
ces and the resulting matrix systems. 
Furthermore, such programs contain 
impressive graphical and internal capa-
bilities that provide considerable demon-
strative power and involve surprisingly 
few programming steps. 

In the current paper, the CPM is 
applied towards modeling a ground 
water basin where several ground water 
supply wells are in use. At a well located 
nearby but outside of the study area, 

A. W. Bohannon and 
T. V. Hromadka, AS-0020



www.aipg.org MARCH/APRIL 2009 • TPG 39

PEER REVIEWED ARTICLE

an increase in its extraction rate is 
analyzed as to its impacts on the exist-
ing groundwater pumping trends at 
the other ground water wells. In order 
to mitigate the impacts of the subject 
increased extraction rate, an increase 
in ground water banking at a nearby 
ground water banking percolation basin 
is examined. The resulting CPM model 
provides both the equipotentials and the 
conjugate streamlines for the subject 
application problem, which are plotted 
together using Mathematica. The entire 
computer code, as well as examples of 
the input and output for this problem, 
is included as Appendix A, which dem-
onstrates the small computer program-
ming effort needed in order to apply the 
CPM. The user can directly modify the 
Mathematica code and see an update 
to the associated results and graphics, 
a property available when using such 
mathematically based computer pro-
grams.

Background
The CPM is a numerical procedure 

that uses a set of complex variable 
monomials with complex coefficients to 
form a complex variable polynomial for 
use as an approximation function. The 
monomial coefficients are calculated by 
satisfying the problem boundary con-
ditions. Because complex monomials 
can be resolved into two, real variable 
two-dimensional functions, commonly 
known as the real and imaginary parts of 
the complex function, both parts are han-
dled as individual functions. Hromadka 
and Guymon (1984) first developed the 
CPM variant of the Complex Variable 
Boundary Element Method (CVBEM) 
and successfully applied it to a limited 
set of engineering problems [2]; how-
ever, generally available computational 
power of the time limited the CPM to low 
degree complex polynomials.

The CPM was recently used to solve 
PDE of the Laplace equation type using 
the computer program, Mathematica, 
which provides a significant increase in 
numerical accuracy achieved by use of 
standard computer programs based on 
computer languages such as FORTRAN 
and others.  As a result of developing the 
CPM application on Mathematica, Poler 
et al [4] showed that complex polynomi-
als in excess of degree thirty-five were 
computationally efficient, and the vari-
ous graphical features of Mathematica 
were directly employable to such bound-
ary value problems. This computational 
success provided a considerable advan-

tage over the other computer solutions 
applied with the CPM such as seen in 
[2] and has returned the CPM as being 
a strong topic for further research. 
The computational accuracy provided 
by such off-the-shelf computer programs 
such as Mathematica and MATLAB may 
open the door for more mathematical 
solutions of such boundary value prob-
lems which involve exact solutions of 
the PDE, and less reliance on numerical 
techniques that only approximate solu-
tions to the PDE.

Theory
Complex polynomials are entire func-

tions, being analytic over the entire 
complex plane; therefore, both of the 
real and imaginary parts of the complex 
polynomial satisfy the Laplace Equation. 
Additionally, the real and imaginary 
parts of the complex function form a 
conjugate pair which can represent the 
streamline function and the associated 
potential function as parts of the solu-
tion to the boundary value problem. This 
feature of the CPM alone provides con-
siderable mathematical advantages over 
the usual domain numerical methods in 
common use.

In the current paper, the CPM is 
extended to use a least-squares error 
minimization technique to match the 
problem boundary conditions continu-
ously along the entire problem bound-
ary and not just at a set of points 
located on the boundary. With this new 
approach for the CPM, convergence is 
guaranteed as the complex polynomial 
degree increases (see Theorem provided 
in [5]), and the computational advan-
tages afforded by Mathematica apply as 
reported in [4].

Method
To apply the least-squares error mini-

mization approach to developing the 
CPM coefficients, the numerical proce-
dure presented in [1] is used. Only a brief 
description of this Best Approximation 
technique is presented here for the 
reader’s convenience.

We are given a domain and boundary 
on which ground water flow is modeled 
with a complex function subject to the 
Laplace Equation. The real part of the 
function models the ground water level, 
and the imaginary part models the 
ground water flow streamlines. A set of 
boundary conditions representing the 
ground water levels on the boundary are 
given. We want to determine the best 

approximation of the governing PDE 
using a complex polynomial that is fitted 
to the problem boundary conditions.

We choose a set of linearly indepen-
dent basis functions and construct a set 
of global vectors from those basis func-
tions. We ortho-normalize those global 
vectors using the Gramm-Schmidt pro-
cess, and use the resulting basis vectors 
to approximate the solution as a vector in 
Hilbert space. The complex coefficients 
of best fit are the generalized Fourier 
coefficients.

Using the generalized Fourier coef-
ficients and a back-substitution routine, 
the coefficients of the approximation 
function are determined that best approx-
imate the problem boundary conditions 
in a least squares sense.

Application
An important problem in civil engi-

neering and geohydrology is the analysis 
of ground water flow impacts due to 
changes in pumpage or introduction of 
new ground water wells in an aquifer. 
Typically, domain type numerical meth-
ods are applied towards approximation 
of the governing PDE describing ground 
water flow. In the following application 
problem, the CPM is applied. Use of the 
CPM considerably reduces data input 
requirements over the requirements 
needed by domain type numerical tech-
niques for similar problems.

In this application, the various ground 
water flow properties are assumed to be 
homogeneous and isotropic throughout 
the problem domain. It is noted that 
non-homogeneous or anisotropic proper-
ties of the ground water regime, such as 
parameters for porosity, permeability, 
and so forth, can be accommodated by 
re-scaling or by solving simultaneous 
sub-problems, using the CPM (see [3] 
for examples using the CVBEM numeri-
cal technique). The CPM is applied to 
an irregular domain covering a 1,200 
square mile area where boundary condi-
tions of ground water levels are known 
from readings obtained from water wells 
and borings located along the problem 
boundary. Two large extraction wells are 
located to the northeast of the subject 
study area and a large ground water 
banking percolation basin is located to 
the southwest of the study area. All 
CPM models use a complex polynomial 
of degree fifteen, comprising thirty-one 
complex monomials. It is noted that 
the complex monomials are generated 
internally by the provided Mathematica 
code [4].
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Two CPM models are developed in 
Figure 1, representing the original prob-
lem initial conditions and the steady-
state conditions corresponding to a 
twofold increase in the extraction rate 
at the most northerly extraction well. 
Figure 1(a), which is obtained from the 
Mathematica application developed for 
this problem, shows the CPM model of 
ground water levels under the initial 
scheme for pumping and ground water 
banking. In comparison, Figure 1(b) 
shows the steady-state water levels cor-
responding to the increased extraction 
rate. The third and fourth CPM models, 
in Figure 2, determine what increase in 
ground water banking is needed to miti-
gate the impacts of the increased ground 
water extraction. Figure 2(a) shows the 
model which returns all wells to a level 
at or above their pre-extraction level. It 
requires a nearly fifty percent increase 
in the ground water banking rate at the 
percolation basin. Figure 2(b) offers an 
alternative solution, where the original 
average ground water level is achieved. 
It requires twenty percent less increase 
in the ground water banking of the per-
colation basin compared to the previous 
option. The boundary values from the 
CPM of all four models are continuously 
graphed in Figure 3 for comparison.

Conclusions
The CPM is applied to ground water 

problems using the computer program 
Mathematica, although similar pro-
grams such as MATLAB could also be 
used. The CPM develops a complex 
polynomial that exactly solves the gov-
erning PDE of ground water flow over 
the problem domain and approximately 
solves the problem boundary conditions. 
Because computer programs that use 
typical finite difference and finite ele-
ment methods do not exactly solve the 
governing PDE and, like the CPM, only 
approximately fit the problem boundary 
conditions continuously on the prob-
lem boundary, the CPM provides a 
considerable improvement in model-
ing accuracy. Additionally, such domain 
methods involve the discretization of the 
problem domain and boundary, whereas 
the CPM uses no discretization at all. 
The CPM provides two real variable 
two-dimensional conjugate functions, 
representing the problem streamline 
function and problem potential function, 
respectively. 

Modeling error analysis is readily 
accomplished by examining the model-
ing function fit to the problem bound-

ary conditions because the maximum 
magnitude of modeling error within the 
problem domain is less than or equal 
to the maximum magnitude of error in 
fitting the problem boundary conditions. 
The difference in boundary condition 
estimates corresponding to measured 
values can be reduced by including addi-
tional complex monomials in the result-
ing complex polynomial approximation 
function. For this application problem, 
the complex polynomial degree used is 
fifteen. It is noted that the CPM model 
power can be easily increased by simply 
entering a higher number in the provided 
program when prompted to enter the 
number of basis functions.

The presented application problem 
evaluates the impacts of increasing the 
extraction rate of ground water at a 
regional water supply well and then 
determining the mitigating offset by 
increasing ground water banking at a 
banking percolation basin to return the 
interior water supply well ground water 
levels close to pre-extraction levels. The 
Mathematica code and application is 
included in the Appendix. 

(a) Initial steady state approximate solution 
of in-situ conditions.

(b) Final steady state approximate solution 
with impact of increased extraction rate.

Figure 1. CPM models of subject study area before and after the increase in the extraction rate 
of the most northerly extraction well.  The ground water levels are depicted with the contour 
shading, where lighter shades are the higher levels, and the ground water flow streamlines are 
shown as solid lines.  The boundary conditions from water wells and borings are shown as small 
white dots.  The percolation basin is the large black dot in the bottom-left; the extraction wells 
are the large black dots in the top-right; and the wells of interest are the black dots inside the 
subject study area.

(a) First adjusted steady state approximate 
solution with re-charge.

(b) Second adjusted steady state approxi-
mate solution with re-charge.

Figure 2. CPM models of subject study area after the increased in-flow at the ground water 
banking percolation basin.  The same format from Figure 1 is used.
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Figure A1. Example Microsoft Excel file for importing into Mathematica.  No column headings should be included.  The three columns represent 
the horizontal coordinate, the vertical coordinate, and the ground water level.
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Figure A2. Example data from the first adjusted solution.
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Figure A3. Generic CPM Mathematica code.  The full file path must be specified (ie. “D:\My Documents\...).  The number of basis functions directly 
corresponds to the degree of the complex polynomial approximation function.
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Figure A4. Example Mathematica output of first adjusted solution.  Shown 
are the potential and streamline functions and the 3-D plot and contour plot 
of the approximate solution.
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Figure 3. All four CPM models are compared across wells of interest.  The horizontal axis represents the linear distance from the percolation 
basin in miles.  The vertical axis represents the ground water level.  The original ground water levels are depicted with the solid black line.  The 
ground water levels resulting from the increased extraction rate are depicted with the black dashed line.  The first and second adjusted solutions 
are the gray dot-dashed line and dotted line, respectively.
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I’ve received an interesting email 
based on an informal note by a miner-
alogist at Mintek in Randburg north of 
Johannesburg commenting on how the 
media rarely present geologists to the 
general population.

If you discount the “sound bytes” on 
Discovery Channel’s volcano specials, 
they rarely get a mention, he says.

Well, no wonder…
A big American TV company last 

year tried to integrate geologists work-
ing in hazardous circumstances into a 
“Survivors” style show.

It hired a production crew and cor-
ralled a group of geologists prepared to 
vote each other off based on how they 
reacted while performing hazardous 
tasks such as crawling around active 
volcanoes, testing landslides, making 
hazardous flights into remote areas and 
so on.

The last remaining “hard-core geolo-
gist” would win a prize.

The team was plagued with problems 
from the beginning. They found six male 
and three female geologists and flew 
them to a very unstable volcano in the 
Philippines.

The nine scientists bonded nicely on 
camera, especially when given alcohol. 
But the camera crew noticed that even 
after drinking “gallons” the geologists 
continued talking in “an obscure jar-
gonised language about ‘breccia,’ and 
‘lahars,’ none of which made for good 
reality TV”.

The only rise in tension came when the 
seismologist and the structural geologist 
got into a yelling match over the best 
recipe for chilli.

When the geologists climbed the vol-
cano to probe its secrets they went in 
different directions and camera crew 
was unable to find more than two work-
ing together.

The geologists felt that the volcano 
could erupt any moment. On hearing this 
the cameramen disappeared.

The result was almost no footage, 
and the TV editors were unable to make 
sense of what they had because they 
had no idea what the geologists were 
talking about.

Few of the scientists seemed to under-
stand the concept of voting off another 
member. Finally, they were told to just 
get rid of someone on any sort of criteria 
so they decided to dump whoever had the 
worst aim with a rock hammer.

The second event, landing in a ski 
plane in Alaska’s frozen waste, failed 
because none of the geologists was ner-
vous and thus there was no sense of 
drama - except among the camera crew. 
The crew refused to go on site. Instead 
it gave the scientists two cameras and 
asked them to film themselves.

When the editors went through the 
footage they found it was all about “gla-
cial erratics”

Only 10 percent of the footage showed 
humans- mainly a petrologist standing 
passively to show scale.

In Hawaii’s volcanic zone most of the 
cameramen quit, defeated by the chilli 
diet and stressed by the danger. And only 
five geologists remained. The rest had 
become so fascinated by rock formations 
that they stayed behind.

Paying for an almost-constant supply 
of beer and the transportation of the 
geologists’ heavy piles of rock samples 
almost exhausted the budget..

The project has now been canned.
So geologists will remain an enigma.
In my experience palaeontologists 

(fossil hunters), despite the same pre-
occupation with rocks, are far better 
material. They would make a splendid 
“Survival” series for they are very quar-
relsome; they have a great sense of 
humour and they behave dramatically 
when, after days of lying in the dust 

scraping away at the ground, they leap 
around in ecstasy.

Glenn C. Conroy, a professor of palaeo-
anthropology (palaeo-anthropologists 
look mainly for pre-human bones) at 
Washington University in St Louis, 
Missouri, told me about a cannibal res-
taurant that charged four times as much 
for cooked palaeo-anthropologists as it 
did for cooked missionaries.

Asked why, the chef said, “Have you 
ever tried to clean a palaeo- anthropolo-
gist?”

It’s much the same with geologists.
Reprinted with permission from 

Stoep Talk in The Star, Johannesburg, 
October 1, 2008. http://stoeptalk.
wordpress.com

Nothing (Comprehensible) 
Excites a Geologist

James Clarke
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Library to Honor Professor 
Emeritus Gerald M. Friedman

On Tuesday, November 25, at 3:00 p.m., the Library 
will honor Dr. Gerald M. Friedman, CPG-01531, Professor 
Emeritus of Sedimentology and Geohistory, at a ceremony and 
exhibit outside the Institute Archives and Special Collection’s 
Fixman Room on Folsom Library’s third floor. Speakers will 
include Dr. Frank Spear, Department Head and Professor of 
Earth and Environmental Sciences, and Dr. Judith Friedman 
Rosen, Professor Friedman’s daughter.

Since his arrival at Rensselaer in 1964, Dr. Friedman has 
been an intensive user of the Folsom Library and has donated 
many items to its collections. His most recent and important 
gift totals nearly 250 rare history of geology volumes collected 
by Professor Friedman during his career. The Friedman vol-
umes, which will be named the Gerald and Sue Friedman 
History of Geology Collection, build on the department’s 
strength in natural history and the history of geology. The 
collection constitutes a major research resource for Rensselaer 
students and faculty and history of science scholars throughout 
the world.

The collection contains many icons of the history of geol-
ogy, including William Smith’s famous map, A delineation of 
the strata of England and Wales, with part of Scotland, and 
James Hutton’s Abstract of a dissertation read in the Royal 
Society of Edinburgh, upon the seventh of March, and fourth 
of April, M,DCC,LXXXV, concerning the system of the earth, 
its duration and stability.

William Smith (1769-1839) is best known for his devel-
opment of the science of stratigraphy. While working as a 
canal-site surveyor, Smith undertook a systematic study of 
the geological strata and the fossils appearing in each layer. 
His map, published in 1815, was the first modern geologic map 
and is the subject of Simon Winchester’s 2001 best seller, The 
Map That Changed the World.

Scottish geologist, chemist, and naturalist James Hutton 
(1726-1797) developed one of the fundamental principles of 
geology—uniformitarianism, which explains the features of 
the earth’s crust in terms of natural processes occurring over 
geologic time. Hutton theorized that geologic processes, such 
as the formation of sediment, erosion, and volcanism, could 
fully explain current landforms all over the world. These ideas 
contradicted the commonly held belief, derived from the Bible’s 
Book of Genesis, that the Earth was about 6,000 years old. The   
Abstract is the first printed articulation of Hutton’s new theo-
ries and a cornerstone of scientific modernity. Hutton’s ideas 
influenced Charles Lyell’s Principles of Geology, which in turn 
influenced Charles Darwin’s theories of adaptive evolution.

Both the Smith and Hutton volumes, along with many 
other items from the collection, will be on display beginning 
November 25.

Dr. Friedman earned his M.A. and Ph.D. from Columbia 
University. He earned a Doctorate of Science from the 

University of London and 
received an honorary Doctorate 
of Natural Science from the 
University of Heidelberg in 
Germany. He initially worked 
as a geochemist and petrolo-
gist in the Appalachians and 
Canadian Shield. He then went 
on to become a research geolo-
gist and director of sedimen-
tology research at the Amoco 
Research Laboratory in Tulsa, 
Oklahoma.

He taught at Rensselaer 
from 1964 to 1984 when he was 
appointed Professor Emeritus of 
Sedimentology and Geohistory. 
He joined the faculty at the City University of New York in 
Brooklyn in 1984. There he worked with graduate students and 
post-doctoral researchers on such topics as carbonate deposits, 
regional stratigraphy, and the environmental geology of rivers. 
He retired from CUNY in 2004, but continues his research 
on the sedimentology and stratigraphy of Paleozoic deposits 
and prospective gas storage reservoirs in New York State and 
evaporite and carbonate deposition worldwide.

Professor Friedman is the founder and director of the 
Northeastern Science Foundation in Troy, New York, which 
hosts symposia and publishes several journals, including 
Northeastern Geology, Environmental Science, and Carbonates 
and Evaporites. He has served as an officer for the American 
Association of Petroleum Geologists, the Geological Society of 
America, the National Association of Geoscience Teachers, and 
the New York State Geological Association. He has also served 
as editor of several publications and as a member of more than 
20 advisory committees. As the author or co-author of over 
500 publications, his ability to communicate difficult topics is 
illustrated by his classic textbook, Principles of Sedimentology, 
co-authored with J.E. Sanders.

He has won a number of prestigious awards for his 
work, including the American Geological Institute’s 2005 
Legendary Geoscientist Award, the Geological Society of 
America’s Mary C. Rabbit Memorial Medal, the Sidney Powers 
Memorial Medal, the John T. Galey, Jr. Memorial Award, The 
Association of Earth Science Editors Award for Outstanding 
Editing, and the Distinguished Educator Award. He is also 
the recipient of the SEPM Twenhofel Medal and the Hollis D. 
Hedberg Award in Energy from the Institute for the Study of 
Earth and Man at Southern Methodist University.

Reprinted from Folsom Library Unabridged, by the Friends 
of the Folsom Library Rensselaer Polytechnic Institute.

Professor Gerald M. Friedman
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BOOK REVIEW

Since my student days, I have read 
many memoirs and biographies about 
geologists, both the profession’s pioneers 
and some whom I knew personally. The 
ones I recall include the Fentons’ Giants 
of Geology, memoirs by Francis Pettijohn, 
John Rodgers, and Gerry Friedman, and 
Dan Merriam’s biography of Raymond 
C. Moore.

Bill Fisher’s “Leaning Forward: A 
Memoir” is in my view the most com-
pelling, the best, and most instructive 
geological memoir I ever read. It is an 
outstanding guide on how to develop a 
career in geology and take advantage of 
every opportunity that comes one’s way. 
Every student and young professional 
must read this book as they plan their 
career.

What sets this Memoir apart? It is 
Bill’s discussion of the history of his 
family, the people he worked with, and 
all the organizations with which he was 
affiliated either as an employee or as a 
panel member or adviser. He also dis-
sects clearly the inner workings of each 
organization, including strengths and 
weaknesses. That history and analysis 
provides key insights about Bill’s career 
growth and development and the oppor-
tunities that came his way.

Space limitations do not permit me to 
summarize all of Fisher’s achievements. 
What follows highlights those that are 
both significant and offer key lessons 
from which all of us can learn.

 “Leaning Forward” details Bill’s life 
from humble origins, to army service, 
graduate education, and a distinguished 
career in scientific research, science 
administration, a sub-cabinet appoint-
ment, and academe. Among numerous 
accomplishments Bill guided the growth 
of the Texas Bureau of Economic Geology, 
an agency housed in the University of 
Texas at Austin, to become the premier 
global institute of applied geoscience. As 

the organization relied on soft money, 
Bill quickly learned to maintain constant 
personal contact with individuals in 
funding organizations.

Bill served as chairman of the 
University of Texas Geology Foundation, 
increasing its endowment substantially. 
He was instrumental in developing the 
John and Katherine Jackson School 
of Geoscience, having persuaded the 
Jacksons to make the necessary and 
critical bequest, the largest ever donated 
to both a geology foundation and a public 
university. Bill was that school’s first 
director and later its first (“Inaugural”) 
Dean.

Bill was born and raised on farms near 
Marion, Illinois where facilities were 
meager. Summers were devoted mostly 
to farm work. He attended one- and 
two-room schools. One benefit: A teacher 
in the two-room school required all her 
students to write an essay once per week 
and make a 15-minute presentation to 
the class. This became a life-long skill.

The Memoir details his forebears of 
German and Scottish heritage who Bill 
was fortunate to know and from whom 
he learned core values. He earned a BS 
from Southern Illinois University and 
then served in the US Army where he 
learned discipline and resolution. After 
graduation, Bill married Marilee Booth 
who, as he described her, was both the 
love of his life and “the wind beneath his 
wings”. (p. 144). 

Fisher earned his PhD from the 
University of Kansas where he was 
supervised by Raymond C. Moore from 
whom Bill learned the importance of 
preparation and knowing what one talk-
ed about. He adopted Moore’s career as 
his own career benchmark. 

Fisher’s early career success at the 
Texas Bureau of Economic Geology 
included development of the Depositional 
Systems concept. In 1971, with Frank 

Brown, a colleague, and two Brazilians 
he completed work on ‘seismic stratig-
raphy’ which was published in 1973. 
These and later successes were achieved 
through Bill’s drive, energy, and great 
timing. 

Fisher served from 1975 to 1977 as 
Deputy Assistant Secretary of Energy 
and then Assistant Secretary of Energy 
and Minerals in the Department of 
Interior dealing with policy issues too 
numerous to review. The lessons learned 
there are timeless: the necessity to 
prioritize, stress management, and will-
ingness to speak on issues with less 
than the requisite background. Fisher’s 
insider’s view of the Federal government 
is invaluable.

Fisher’s return to Texas in 1977 
brought another career change, less in 
research, more in energy and regula-
tory issues. He became deeply involved 
in nuclear regulatory issues. A critical 
scientific baseline was needed to make 
sound policy decisions. That experience 
was perhaps the most frustrating of 
his career as politics trumped science 
too often. He also continued significant 
involvement with energy policy, focus-
ing efforts on mobile oil reserves and 
reservoir heterogeneity.

Bill made another career transi-
tion to a full-time professorship at the 
University of Texas at Austin. During 
his 13 year service as a professor, he 
supervised 60 Masters and 24 Ph.D. 
students, of whom 77% were from over-
seas. Bill also served as president of 
the AAPG, the American Association of 
State Geologists, and AIPG.

In short “Leaning Forward” describes 
a stellar career that is an exemplary 
model for those who seek to develop one. 
It also celebrates the fullness of what 
life can be.

Leaning Forward: A Memoir

Reviewed by George Devries Klein, 
SED-STRAT Geoscience Consultants, Inc., 
17424 W. Grand Parkway, Suite 127, 
Sugar Land, TX, 77479, gdkgeo@earthlink.net

By William L. Fisher, CPG-02398, 2008, Austin, 
Texas, Bureau of Economic Geology, 424 p
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INSURANCE 
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AIPG MEMBERS

GeoCare Benefits Program
For information:

Life and Health Insurance
GeoCare Benefits 

Insurance Plan
http://www.geocarebenefits.com/

Phone: 800-337-3140 or 
805-566-9191

Auto and Home Insurance
Liberty Mutual Insurance

http://www.libertymutual.com/lm/
aipg 

Phone: 1-800-524-9400
Please mention client 

#111397 when you contact 
Liberty Mutual.

AFLAC
Supplemental Insurance

http://www.aflac.com 
Phone: 303-674-1808

Please identify yourself as 
an AIPG Member to receive 

the AIPG Association 
discounted prices. 

Representative: Carol 
Streicher

The Wright Group
Professional Liability 

Insurance
http://www.thewrightgroupinc.com

Phone: 303-674-1808

Financial Services
The Consulting Group at 

Smith Barney
David Rhode, Senior 

Investment Management 
Specialist/Financial Advisor

http://www.fa.smithbarney.com/
david_rhode

david.r.rhode@smithbarney.com

Phone: 1-800-965-3028, 
Ext. 610

Fax: 303-925-9696

Collapsible Soils in 
Colorado Identified in 
New Report 

DENVER, Colo.- When people think 
of Colorado and geologic hazards, they 
tend to think of landslides, avalanches 
and rockfalls. But there’s another, little-
known geologic hazard that can cause 
havoc on homes, commercial buildings, 
and infrastructure if not identified prior 
to construction.  

Some of Colorado’s soils are prone 
to settling unevenly. These collapsible 
soils can ruin your house and possibly 
your whole neighborhood. The Colorado 
Geological Survey has been collecting 
information on this hazard for a number 
of years and announced today the release 
of a new report titled,  “Collapsible 
Soils in Colorado” that sheds light on 
the what, where, when, and why of this 
problematic geologic condition. 

“Collapsible soil is responsible for 
settlement-related damage to roads and 
pipelines, structure foundations, and 
hundreds, possibly thousands, of homes 
throughout semi-arid Colorado,” said 
Jonathan White, senior engineering 
geologist for the Colorado Geological 
Survey. “Affected areas include the 
Front Range, lower-elevation mountain 
valleys, the Western Slope, and south-
west Colorado.”

The comprehensive and profusely 
illustrated 108-page report describes 
the geologic processes that form col-
lapsible soil and the locations in the 
state where collapse-prone soils occur.  
The report includes a statewide map 
that shows location of rocks and surface 
deposits from which collapsible soils are 
commonly derived. For those interested 
in the technical aspects of this hazard, 
the report also explains the engineering 
properties of collapsible soil and how 
the hazard is assessed, as well as con-
struction designs and remedial methods 
available to mitigate the hazard.

“This report will be an important 
reference for the practicing professional 
engineer and geologist, but is also sug-
gested reading for land-use planners, 
land developers, landscape architects, 
and contractors that work in regions 
where collapsible soil may exist,” said 
Vince Matthews, director of the Colorado 
Geological Survey.  “Property owners can 
use the report to learn how to recognize 
ground susceptible to collapse, how to 
landscape property and manage water 
use to reduce soil collapse, understand 
methods to prevent or reduce settlement 
potential, and interpret the numbers and 
soil-test graphs used in geotechnical and 
engineering geologic reports.

For more information contact http://
geosurvey.state.co.us.
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Innovative Remediation 
Technology Conference, Denver 
Colorado, November 6-7, 2008

AIPG Headquarters presented an Innovative 
Remediation Technology Conference in Denver on 
November 6-7, 2008.

This conference focused on innovative tech-
nologies being used in the environmental field 
including, but not limited to, chemical oxidation, 
bioremediation, and surfactants. Case studies 
included were petroleum hydrocarbons, chlori-
nated solvents, pesticides, radionuclide sites, and 
other hazardous compounds.

The conference was a great success!

Do you need 
CEU/CPD/PDP for your State License 
or your CPG? 

Plan to attend the FAPG/AIPG conference 
in St. Augustine, Florida. FAPG/AIPG 
invites you to attend 

Emerging Issues in Water Resources 
in Florida and the Southwest Region 
Conference.  

Visit the website at www.aipg.org and 
pages 47-48 in this issue of TPG for more 
information.
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Is Your Email Correct?

Have you received an email from AIPG 
Headquarters recently? If the answer to this 
question is NO, then you need to contact AIPG 
Headquarters and update your email. You may 
contact us at aipg@aipg.org. You may also login 
to the website (www.aipg.org)  and update your 
information. You may also contact your section 
officers with your email update.

AIPG sends out notices on seminars, con-
ferences, scholarship information, and section 
newsletters. Headquarters receives several 
hundred return emails due to incorrect infor-
mation in our database. 

If you do not have aipg@aipg.org on your 
approved senders list, then you need to. Please 
add this email to your approved list of send-
ers.

So please update your email. You might be 
missing out on some very important informa-
tion.

Following is a news release from the National Ground Water Association. 
January 2, 2009

2009 National Ground Water Awareness Week to be 
held March 8-14

National Ground Water Awareness Week will be held March 8-14, a time to rec-
ognize the importance of ground water and water well stewardship to our nation’s 
future, the National Ground Water Association (NGWA) said today.

NGWA will emphasize a four-point stewardship message of:
* Ground water protection
* Proper water well construction
* Regular well maintenance
* Regular water testing, and treatment, if necessary
“Mark these dates on your calendar, particularly public and private organizations 

with an interest in stewardship of our water resources. Consider how to promote 
ground water and water well stewardship during this week,” said NGWA Executive 
Director Kevin McCray. Organizations can find ideas for promoting ground water 
awareness in the Awareness Week section of the NGWA Web site, www.wellowner.
org. 

Not only do about 12 million households nationwide rely on private wells for 
their water supply, many community water systems rely on ground water in whole 
or part to meet water demands. Ground water makes up about 95 percent of all 
available fresh water.

Moreover, anyone can be a good steward of ground water, for instance, through 
the proper storage, use and disposal of hazardous household substances. These 
include common products such as gasoline and oil, paints and paint thinner, fertil-
izers, weed killers, pesticides and cleaning products.

For more information, contact NGWA Public Awareness Director Cliff Treyens 
at 614-898-7791, ext. 554, or ctreyens@ngwa.org.

IN MEMORY
William A. Clough

CPG-01795
Member Since 1968

April 8, 2008
Englewood, Colorado

Bruce K. Goodwin
CPG-04547

Member Since 1979
September 5, 2008

Williamsburg, Virginia

John M. Hird
CPG-02200

Member Since 1970
November 29, 2008

Washington, North Carolina

Rex Monahan
CPG-00424

Charter/Emeritus Member
Member Since 1965

January 19, 2009
Sterling, Colorado

Ronald W. Yost
CPG-05068

Member Since 1981
December, 2008

Lexington, Kentucky
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SCIENCE IN THE NEWS from Sigma Xi, The Scientific Research Society

Nine Ways NASA Can Tackle 
Climate Change

NASA could be one of the nation’s most potent weapons 
in battling climate change. The space agency has conducted 
decades of research into weather, life-support systems and the 
atmospheres of other planets providing it with unique skills 
to address this problem.

It would be easy for policymakers to overlook NASA as 
they map out a strategy for solving Earth’s biggest environ-
mental woes. But here are some important reasons why they 
shouldn’t.

NASA has 21 Earth-observing spacecraft in orbit today, five 
more missions in development, and has been studying Earth’s 
climate for the past three decades. This includes, for example, 
ICEsat, which monitors polar ice cap shrinkage. Scientists 
from across the globe use the data from these missions to 
refine their understanding of Earth’s changing atmosphere. 
Some of their number crunching is done on NASA supercom-
puters (including the largest civilian one in the world). In 
turn, these models provide us with a basic understanding of 
the status of our climate and the means to make predictions 
of future changes.

NASA has a proved ability to accomplish major engineering 
feats. Climate change is an immense challenge that involves 
an extremely complex system—the environment—along with 
advanced technologies that could be used to measure it and 
mitigate problems. Each of these facets is a significant scien-
tific and technical hurdle, but perhaps the biggest challenge is 
to bring everything together into a comprehensive, integrated 
plan. This will require a coordinated effort of thousands of 
scientists and engineers, and large-scale deployment, perhaps 
not unlike the retooling of manufacturing during World War 
II or the Apollo project. There are few organizations with the 
relevant capacity, and NASA is one.

From the joint U.S.–Soviet Apollo–Soyuz mission dur-
ing the height of the Cold War to the current International 
Space Station (ISS), NASA has successfully completed large 
engineering projects with other nations, and climate change 
management will undoubtedly require a global effort.

NASA also has decades of experience with green technolo-
gies such as solar cells, fuels cells, turbine technology, biofuels, 
carbon sequestration, and closed-loop life-support systems. 
This last capability helps NASA to manage the near-100 per-
cent recycling of consumables on board the ISS—an important 
step to understanding how to do that on a natural spaceship, 
the one we call Earth.

Finally, NASA enabled the Planet Earth perspective. On 
Christmas Eve 40 years ago, the first human beings to enter the 
gravitational sphere of another planetary body, the moon, took 
a picture of Earth rising above the lunar surface—Earthrise. 
Pictures like these kicked off the environmental movement; 
allowing humanity to realize the extreme isolation and fragil-
ity of our planet.

But NASA can do more if the new Pres. Barack Obama 
and Congress give it the chance. The following are nine ways 
that it can help solve the world’s energy and climate change 
problems:
1. Develop an integrated, global plan for energy and the 

environment. In collaboration with international partners 
and other agencies, and taking into account climate change 
data, the best models of their progression, and character-

istics of renewable energy technologies (and the expected 
rate of their improvement), this plan would, among other 
things, detail: the rates of renewable technology deployment 
required; whatever additional climate data is necessary; the 
proper levels of carbon trading and caps; the data needed 
to measure the impact of those caps; and what mitigation 
technologies should be deployed. The plan would make clear 
whether nations could meet the internationally agreed-on 
carbon dioxide emission limits and still fulfill their energy 
needs. And if the current trajectory does not suffice, then 
what adaptations, in what technological areas, and in what 
locations would be needed to ensure they are met.

2. Open NASA facilities to “green tech” companies. NASA 
should be allowed to open its facilities and experts to inno-
vative green technology companies and nonprofits. NASA 
has a wide range of facilities that are of relevance to green 
technologies from research stations in the arctic and desert, 
to the world’s largest wind tunnels, to supercomputers. 
For example, a novel, high-altitude wind energy company 
Makani Power, partially funded by Google, is making use of 
the NASA Ames Research Center wind tunnels for advanc-
ing their energy production designs.

3. Create an energy/environment data center. NASA has vast 
amounts of relevant data. This includes Earth observation 
data and information on the global flow of energy, solar 
weather, the magnetosphere that influences our system, 
relevant green technologies, and aviation data. Together 
with other key agencies—such as the U.S. Department of 
Energy (DoE) and the National Oceanic & Atmospheric 
Administration (NOAA), NASA could provide all such data 
in common standard formats. Starting with the approach 
NASA already takes with its Planetary Data System to 
host the information, NASA should take it a step further, 
providing an application programming interface for others 
to use this treasure trove.

4. Utilize small, inexpensive spacecraft to collect climate data. 
Following the recommendation from the National Academy 
of Sciences’s first-ever Decadal Survey for Earth Science, 
NASA should establish a venture class of spacecraft for 
Earth observing to enable the collection of more data for 
less cost. Today a great deal of valuable Earth observation 
data can be collected on small satellites that are an order 
of magnitude lighter as well as an order of magnitude 
lower cost. A good example is the Disaster Monitoring 
Constellation, which is an international constellation of five 
small remote-sensing satellites, each costing approximately 
$20 million (20 to 50 times less expensive than typical 
NASA satellites). Although of lower resolution and finesse 
than the NASA birds, at so much lower cost they can give 
higher temporal resolution and certainly more data for a 
given expenditure.

5. Invest in “green” aviation. Let us not forget that the first 
A in NASA is Aeronautics. NASA could be tasked to help 
to develop some of the key technologies that would enable 
“green aviation”—technologies that could help aircraft use 
less fuel or be carbon neutral. These include more fuel-
efficient air traffic control, lighter-weight structures, more 
advanced combustion control systems as well as electric, 
solar or biofuel-based motors. For example, NASA could 
lead a concerted research effort on electric planes, focus-
ing on production and testing of prototype vehicles whose 
designs are then made as open hardware, accessible to the 
aerospace industry.

6. Use of UAVs for regional climate modeling. Currently there 
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is a gap between aircraft observations that 
are high-resolution but limited in coverage, 
and satellite data, which provide a global 
view but with lower resolution. NASA UAVs 
and other airborne platforms could be used 
as gap-fillers in a more active program 
that offers regional, high-resolution, cli-
mate data collection, along with immediate 
response to disasters. For example, in 2008 
NASA flew an adapted Predator drone over 
California wildfires providing real-time, 
Web-based information delivery to deci-
sion makers, which California Gov. Arnold 
Schwarzenegger credited with playing a 
critical role in fighting those fires.

7. Greater U.S. Government collaboration. 
NASA should be encouraged to work more 
closely with the other relevant U.S. agen-
cies as well as its international counter-
parts. Today researchers from NASA and 
the DoE, for instance, can’t even enter one 
another’s facilities without advance permis-
sion. Within the U.S., there is a lack of clarity 
for the roles played by the alphabet soup of 
federal agencies that have environmental 
programs—the DoE, NASA, NOAA, the Environmental 
Protection Agency (EPA), the National Science Foundation, 
the U.S. Geological Survey, among them. It is NASA and 
NOAA that primarily collect the climate change data, 
and it is the DoE that primarily deals with energy. These 
three organizations alone managed over 80 percent of the 
$11.6-billion U.S. environment and energy research budget 
in 2008; they also employ the bulk of government scientists 
and engineers that can contribute to solving the massive 
systems engineering problems of climate change and sus-
tainable energy.
NASA and NOAA work together, but the relationship 

between them and the DOE needs an overhaul. The relevant 
programs of these agencies could all report to a new energy and 
climate czar, preferably with budgetary authority (being the 
convening impetus). Alternatively, the U.S. could even form 
a new “Energy and Environment Agency,” along the lines of a 
similar department recently created in the U.K.—forcing the 
marriage of energy and climate change problems and a pooling 
of all the above investment. The Obama administration should 
also consider boosting the authority and size of the White 
House’s Office of Science and Technology Policy so that it has 
the muscle to coax agencies into working together. It should 
seriously consider the benefits of such cross-organizational 
collaboration at an international level, as seen in the success-
ful cases of CERN (the European Organization for Nuclear 
Research) and the European Space Agency.
8. Create an Earth Systems Directorate. NASA should be 

instructed to elevate its Earth Science Division to the status 
of a directorate—bringing it on par with human explora-
tion, space science and aeronautics as key functions of the 
agency. This directorate would bring together all the other 
NASA programs relevant to energy and the environment, 
including Earth observation and modeling, green energy 
technologies, and supercomputing capabilities.

9. Increasing public participation in green programs. Climate 
challenge cannot be tackled without the participation of 
the public, and NASA is well-positioned to help connect 
the public with the exciting research being undertaken on 

ways to address our energy and climate change problems. 
One example of this is an Web effort called OpenNASA.com 
which is an open dialogue between NASA employees and 
the public on all of the agency’s policies.
Of course, NASA is far from the end-all solution to climate 

change. Effective solutions must occur on a global scale with 
all nations coordinating their efforts and even, perhaps, 
resources. But NASA does have much untapped potential in 
this regard. Moreover, most of the changes above do not require 
new money so much as organizational changes: Small satellites 
just enable more within the same budget and opening up facili-
ties to green tech companies costs very little, relatively speak-
ing. The only recommendation that would require more than 
several million dollars annually would be a serious program 
on green aviation. That would likely cost about $100 million 
annually according to a recent study by NASA Ames: This 
could either come from new monies forked over by Congress 
or from existing aeronautics funds diverted toward that effort. 
All told, the above programs might add up to $200 million, or 
approximately 1 percent of NASA’s annual budget.

NASA’s primary function has been the exploration of the 
solar system. Along the way, however, it has contributed 
greatly to our understanding of Earth. Whereas NASA should 
certainly continue to conduct space exploration, its engineer-
ing muscle should be applied in a more focused manner to 
solve the biggest problems in our home world. Thus, the 
Obama administration should make better use of NASA’s 
talents when implementing its energy and environment plan. 
Perhaps the new NASA motto could be: Science, Settlement 
and Sustainability.

About the authors: William Marshall is a scientist at NASA 
Ames Research Center. James Clay Moltz is an associate pro-
fessor at the Naval Postgraduate School. The ideas expressed 
here are those of the authors, not their organizations or the 
U.S. government.
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Boy Scout High Adventure on 
the French River, 
Ontario, Canada
Kelly Smith, CPG-08927
Scoutmaster, BSA Troop 68
Beavercreek, Ohio

The series of photos included in this 
short article were taken on high adven-
ture canoe trip along the French River 
region of Ontario, Canada from June 20 
to June 28, 2008. The Boy Scouts of Troop 
68, Beavercreek, Ohio sent two crews 
up north to the Canadian French River 
Provincial Park to participate in a week 
long high adventure canoe trip by way 
of the Boy Scouts of America Tinnerman 
Canoe Base. The Tinnerman Canoe Base 
was once the summer vacation home of 
the Tinnerman family, a wealthy manu-
facturing enterprise from Cleveland, 
Ohio. The Tinnerman family built the 
cabin in the early 1900s and donated it 
to the BSA Cleveland Council in 1961.  
The Boy Scouts of America have been 
running a high adventure camp from the 
Tinnerman Canoe Base since 1963.

The French River area consists 
primarily of felsic metamorphic rock, 
principally gneiss of the Pre-Cambrian 
Grenville Province, part of that geologic 
province referred to as the “Canadian 
Shield.” The area is replete with heav-
ily folded rock outcrops whose bed-
ding plane strikes run approximately 
north-south and dip toward the east. 
Pleistocene glaciation altered this area 
by polishing the resistant rock and grind-
ing away the weaker rocks to create a 
labyrinth of north-south and east-west 
trending valleys. These valleys now 
comprise a mosaic of lakes and ponds 
interconnected by large and small river 
channels.  In most places, the water is 
calm and placid, resembling that of a 
lake rather than a river, except when the 
wind is blowing. There are areas of rap-
ids though where the water can become 
very turbulent and dangerous.  At these 
locations, the crews portage their canoes 
around them to calmer waters below. 

The Troop 68 crews traveled separate-
ly into different parts of the Provincial 

Park, canoeing down the various rivers 
and interconnecting lakes, observing 
the vestiges of the historical logging 
operations, fishing and swimming in the 
rather brisk brown waters, and seeing 
wildlife such as bears, beavers, moose, 
deer and otters. The Scouts got a lesson 
on how to camp (comfortably?) on bare 
rock formations 
and why mosqui-
toes rule the night 
in this part of the 
world.  

The Troop 68 
crews canoed down 
the French River to 
its discharge point 
into Georgian Bay.  
Many of the rocks 
observed along the 
way show inter-
esting shapes and 
sinuosity due to 
the unique polish-
ing forces provided 
by the glaciation 
and the variations 

in rock integrity 
and competence. 
Along the west-
ern reaches of 
our trip, evidence 
of basaltic intru-
sion was observed 
with numerous 
outcrops of black 
basaltic sills and 
small dikes out-
cropping within 
pink felsic rock 
formations of the 
west French River 
branch region.

Figures 1, 2 
and 3 show our 
campsite activi-
ties on the glacial-

ly polished bedrock along the margins of 
Georgian Bay. The direction of glacial 
erosion, expressed by the striations and 
grooves, is south toward the lake, and 
the orientation of the metamorphic lay-
ers is similar in orientation, creating a 
landscape of gently undulating humps 

Figure 1: A view of typical terrain found along the French River, Ontario, 
Canada.

Figure 2: One of our camp sites on bare rock along Georgian Bay.
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and troughs. Walking on this bedrock outcrop made me think 
of polished “marble” the way it was so smooth and easy to 
walk on with bare feet but the “floor” was rather wavy to say 
the least.  

 On the last day of our trip, we stopped on a little rock island 
in the midst of a large lake-like area of the French River for a 
rest break and it was the best outcrop of folded metamorphic 
rocks I saw the entire trip (Figure 6). The schistose bedrock 
was quite intricately folded, and given its rather soft proper-
ties, made it rather unusual as an outcrop in the French River 
region, perhaps because most of this softer rock was ground up 
and transported south by the Pleistocene glacial scouring.  

This trip, the spectacular geology, and the Boy Scouting 
program in general are a natural fit where young men can 
come to an appreciation and respect for nature and the envi-
ronment. Some of these young men eventually go on to develop 
a career in natural or physical sciences. That was certainly 
the case for me.

Figure 3: Cooking lunch on glacially polished outcrop along 
Georgian Bay.

Figure 5: A lily pond formed within an erosional hollow scoured 
into the bedrock along the northern margins of Georgian Bay.

Figure 6: Boy Scouts posing on an intricately folded outcrop 
of schistose bedrock in one of the large lake-like regions of 

the French River.

Figure 4: Glacially polished and streamlined metamorphic bedrock out-
crop along Georgian Bay.  Boulder debris left by the glaciers lay strewn 

across many of the clefts in the rock.

Figure 7: Close up view of the intricate folding in the schistose 
rock formation.
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VOLCANOES IN GERMANY?

On a recent trip through the Mosel 
River wine region in southwestern 
Germany, my husband Kel Buchanan 
and I visited the Vulkaneifel (Volcano) 
Geopark, with its extensive array of vol-
canic remnants, some dating back only 
10,000years. Over 350 eruption centers 
--craters, cinder cones, and “maars” 
(collapsed crater lakes)-- dot the roll-
ing green hills between the cities of 
Koblenz and Cologne on the east and 
Germany’s borders with Luxembourg 
and Belgium on the west. A complete 
contrast to the soaring, glaciated peaks 
of the more famous Bavarian Alps, 
the relatively low profile of Germany’s 
Volcano Geopark is nonetheless just 
as interesting, especially to volcanolo-
gists. It is easily accessed via a specially 
marked, 20-mile German Volcano Road, 
which connects 39 geological and histori-
cal sites, complete with descriptive signs 
(in German, but often also in English and 
Dutch). Paralleling much of the Volcano 
Road are excellent walking and cycling 
paths. Several museums in the park offer 
“living history” exhibits, extensive fossil 
collections, and special programs for 
children, including hands-on excursions 
(in German).

Illustrating the intriguing geolog-
ic history of this part of Europe, the 
Vulkaneifel region was the epicenter of 
an explosive period beginning 45 mil-
lion years ago, when a large hot spot 
began to push lava toward the surface, 
and volcanic activity began. After a long 

period of dormancy, about a 
million years ago the magma 
once again pushed through 
the surface in more than 300 
sites, over a span of 600,000 
years. Because these more 
recent volcanoes were never 
glaciated, their distinctive 
crater rims are easily spot-
ted rising above the low 
hills. The Vulkangarten, or 
Volcano Garden, is a protect-
ed area where an old crater 
preserves a small cinder cone 
and another crater within its 
original walls.

Marking the center of 
many of the ancient craters 
are maars -- deep, near-
ly perfectly circular lakes 

where hot magma worked its way 
upward through a fault zone, then 
met layers of rock saturated with 
groundwater, resulting in “phrea-
tomagmatic explosions” that cre-
ated a high, ring�shaped wall 
around a deep collapsed chamber.  
The maars are between 10,000 and 
30,000 years old.  Near the pres-
ent town of Koblenz, the Laacher 
Volcano erupted in 10,960 B.C., 
hurling masses of pumaceous lava 
into the Rhine River Valley, caus-
ing the water to rise, and blowing 

ashes and dust as far away as the 

Baltic states. Archaeologists have found 
the remains of a camp of Neanderthal 

deer hunters who were 
buried under a layer of 
pumice from that massive 
explosion. The two-mile 
wide Lake Laach is all that 
remains of that eruption, 
where a thick layer of fine�
grained particles forms an 
impenetrable bottom over 
the mouth of the volcano, 51 
meters below the surface.

Of the 75 known maars 
in the area, ten are still 
beautiful lakes offering 
good fishing and pure drink-
ing water. While the rest 
have silted in, their circular 
shape is still visible from the 

air. Geologists estimate that the craters 
were at least 300 meters deep during the 
eruptions. The Pulvermaar, at 80 meters 
deep, is today the deepest lake north of 
the Alps, and is estimated to contain at 
least 13,000,000 cubic meters of water 
collected within its deep funnel after 
the eruption. As seen in the photograph, 
high above the village of Meerfelder, the 
edge of an ancient volcano overlooks the 
Meerfelder Maar, which is slowly shrink-
ing as it fills with silt.

The small Ulmen Maar was formed 
by an eruption about 10,000 years ago.  

Holly Walton-Buchanan, Ph.D

Igneous formation in the Volcano Garden.

Kel Buchanan inspects highly ferric material in the 
Volcano Garden.

The author atop a small cinder cone in Volcano Garden.
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This thick deposit of ash and cinders 
rises high over the main road into the 
village, built on the crater’s edge.

The most spectacular remains of the 
Volcano Park’s explosive past are huge 
lava bombs of slag and olivine, found 
throughout the region. The immense 
Strohn lava bomb, weighing 120 tons, 
was ejected not once but several times, 
each time rolling back down into the 
crater and picking up more slag, similar 
to a hailstone, before being blasted out 
again. Some smaller lava bombs are on 
display at the interpretive center in the 
village of Strohn.

The fiery hot spot may have cooled 
for now, but it is still active, accord-
ing to German geophysicists, who have 
found that not only is the earth’s crust 
thinner than usual in this area, but also 
that the region is being raised up by 
one millimeter every year. As further 
evidence, carbon dioxide gases escape 
to the surface in “acidulous mineral 
springs” or “rheocrene springs” dotting 
the entire region, furnishing a quarter of 
the mineral water sold in Germany.

Early human settlers found good uses 
for some of the rocks disgorged from 

the earth. Basaltic slag deposits from 
a 600-meter-high slag cone provided 
millstones for grinding wheat in Celtic 
and Roman camps, mined from ice-cold 
caves in its tunnels. In the middle of the 
Park, hikers and cyclists can follow an 
historic trail with traces of an old Celtic 
road as well as a Roman military route, 
called Caesar’s Road, which once linked 
the Rhine River area with what is now 
Belgium.

In addition to these phe-
nomenal igneous formations 
in the Volcano Park, visitors 
can explore several Triassic 
and Devonian sedimentary out-
crops of sandstones and dolo-
mite that have been the sites 
of quarries for several centu-
ries.  In fact, in 1845, Baron 
Alexander von Humboldt tried 
his luck as a budding geolo-
gist in the Devonian Gerolstein 
Dolomite quarry, searching for 
the remains of stromatoporo-
ides and corals, which formed 
a mighty reef in a shallow 
Devonian sea.

The Vulkaneifel Geopark 
is one of 32 new European 
Geoparks, stretching across 
Europe from Spain to 
Scandinavia and the Greece 
Isles, funded jointly by the 
European Union and each 
participating country. The 
main website for all the 
Geoparks (www.europe-
angeoparks.org) publishes 
materials useful for tour-
ists as well as students. 
Further information about 
Germany’s Volcano Park 
can be found at the Park’s 
website, www.geopark-vul-

kaneifel.de, and its publica-
tion, Vulkaneifel Magazine: 
Travelling in the Land of 
Maars and Volcanoes, from 
which most of the foregoing 
information was derived, is 
an excellent guide to the 
park as well as lodging in 
the area, which ranges from 
campgrounds and youth hos-
tels to B&B’s and hotels.

The proximity of the win-
eries along the Mosel River 
lends a special touch to this 
tour of Germany’s volcano 
region, where tasting rooms 
and bicycle paths line the 
roads along the lazy mean-
ders of the Mosel. In addition, 

visitors can explore picturesque castles 
and crumbling Roman ruins along the 
river, adding another dimension to a 
trip to this--delightful  and geologically 
fascinating--area of Germany.

Reference:
*Vulkaneifel Magazine: Travelling 

in the Land of Maars and Volcanoes, 
Natur-und Geopark Vulkaneifel GmbH 
(Publisher), Daun, Germany (geopark@
vulkaneifel.de).

Holly Walton-Buchanan grew up in 
Nevada, graduated in Spanish/History 
from the University of Arizona (1964), 
received an MA from the University 
of Colorado (1971), and a PhD in 
Educational Leadership from the 
University of Nevada, Reno (2003). For 
20 years I taught Spanish, and was also 
a director at the Nevada Department of 
Education. After retiring in 2000, I have 
become a writer.  My first book was based 
on my doctoral dissertation, History of 
the College of Education at UNR.Meerfelder Maar.

Kel examining the layered ash deposits in Ulmen.

 Author at the volcano interpretive center
 near Strohn.

Strohn Lava Bomb.
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The Coalition on the Public 
Understanding of Science (COPUS) 
kicked off Year of Science 2009 (YoS2009) 
-- a national, yearlong, grassroots cele-
bration--this week in Boston at the annu-
al meeting of the Society for Integrative 
and Comparative Biology. COPUS, which 
represents more than 500 organizations, 
is celebrating how science works, who 
scientists are, and why science mat-
ters. Ira Flatow, host of Science Friday, 
broadcast every week on National Public 
Radio, launched the week’s events with 
a plenary presentation encouraging sci-
entists to get involved in communicating 
and sharing the excitement of science at 
every opportunity. 

Flatow said: “If you don’t stand up for 
science, then no one else is going to do 
it. We as journalists and scientists have 
to figure out ways to share science in 
plain English whenever possible.” This 
call to action is what drives YoS2009: it 
is a call for scientists to step out of their 
laboratories and into the public eye. 

COPUS participants—museums, fed-
eral agencies, K–12 schools, universities, 
scientific societies, and nonprofit and 
for-profit organizations from all 50 states 
and 13 countries—will host events in 
celebration of YoS2009. Regionally con-

nected COPUS participants are bringing 
science to their local communities in 
innovative ways. Some of the activities 
taking place in different regions of the 
country are described below.

New York City nonprofit that is orga-
nizing a “Rock-it Science” concert in 2009. 
Major sponsors of the Year of Science 
2009 include the American Institute of 
Biological Sciences, the University of 
California Museum of Paleontology, the 
Geological Society of America, and the 
National Science Teachers Association. 
To register as a participant or to learn 
more, visit www.copusproject.org. 

 About COPUS  
Support for COPUS planning work-

shops was provided by the National 
Science Foundation under grant nos. 
EAR-0606600, EAR-0628790, and EAR-
0814048 to the University of California 
Museum of Paleontology. The cognizant 
fiduciary body for COPUS and the Year 
of Science 2009 project is the American 
Institute of Biological Sciences Inc., a 
501(c)(3) nonprofit organization, which 
is providing staffing support and IT and 
other resources. The Geological Society 
of America, the University of California 
Museum of Paleontology, and the 

National Science Teachers Association 
are also contributing funds for COPUS 
and Year of Science 2009. 

 Year of Science sponsorship opportu-
nities are available now! For more infor-
mation, contact Sheri Potter (e-mail: 
spotter@copusproject.org).

For more information about COPUS 
and the Year of Science 2009, please 
visit  

•    www.copusproject.org  
•    www.yearofscience2009.org  
•    http://blogs.aibs.org/copus/ 

YEAR OF SCIENCE 2009



DENIM OR KHAKI LONG-SLEEVE 
SHIRTS 100% cotton, garment washed, 
tuck-in tail, button-down collar, horn tone 
buttons, patch pocket. and adjustable cuffs. 
Embroidered AIPG spelled out with pick and 
gavel. Sizes: XS-4XL. Prices: $22.50 (XS-XL) 
/ $24.00 (2XL) / $25.50 (3XL) / $27.00 (4XL)

AIPG STORE (also available online at www.aipg.org)

SWEATSHIRT - Hanes Ultimate Cotton 
Crewneck Pullover, 90/10 cotton/polyester fl eece. 

AIPG embroidered 
lettering. Colors: Red, 
Gray, Navy, Light blue, 
and Gold. Sizes: L-XL-
XXL Price: $22.50 (L-XL) 
/ $24.00 (XXL)

TRAVEL MUGS 
Translucent Blue 
16 oz. Price: $7.50
Stainless Steel
16 oz. Price: $9.50

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

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

ORDER 
ONLINE AT

www.aipg.org

POLAR FLEECE VEST - Elastic waist, 2 
zippered front pockets, embroidered AIPG 
lettering with pick and gavel. Choose from 
Black, Navy, Royal, Charcoal, Burgundy,
Forest or Khaki. Sizes XS - 6X, Tall Sizes 
LT - 3XLT. Tall sizes available in black and 
navy. (If ordering size 2X and up, please call 
the National AIPG offi ce for special ordering 
at (303) 412-6205. An additional $1.50 will 
be added to sizes 2X and up). Price: $25.50

POLAR FLEECE 1/4 ZIP PULLOVER 
Elastic waist and cuffs, contrast collar, 
embroidered AIPG lettering with pick 
and gavel. Colors:   Black, Navy, Royal, 
Charcoal, Burgundy, Forest, Khaki. 
Sizes XS - L. Price: $27.00

Promotional Items
Briefcase and   Blue Travel Mug 

Price: $33.50 SAVE $5.00!

GNEISS T-SHIRT - Fruit of the Loom 
100% Cotton, preshrunk. Front left 
breast has AIPG logo and back has 
text “Geologists are Gneiss, Tuff, and 
a Little Wacke”. Colors: black or gray. 
Sizes: S - XL - $16.50 and
Sizes: 2XL and 3XL - $18.00

T-shirt

NEW! Briefcase

Fleece Pull-OverFleece Vest

AIPG Expandable Briefcase has the AIPG pick 
and gavel logo, durable 600 denier polyester 
fabric and a large main zippered compartment. 
Created with several pockets and pouches 
for optimum organization.   Available Colors: 
Black, Hunter, Navy, Red, Royal 



62 TPG •MARCH/APRIL 2009 www.aipg.org


