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Devils Tower-A geologic feature protrudes out of the rolling prairie 
that surrounds the Black Hills. The site is considered Sacred to 
the Lakota and other tribes that have a connection to the area. 
Hundreds of parallel cracks make it one of the finest traditional 
crack climbing areas in North America. Devils Tower entices us 
to explore and define our place in the natural and cultural world. 
Photo compliments of South Dakota Convention Visitors Bureau.
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On behalf of the organizing committee, 
it is with great pleasure that I announce 
the American Institute of Professional 
Geologist’s 49th Annual Meeting, Geology 
and Natural Resources of the Black 
Hills and Adjoining Basins. The meet-
ing is being co-sponsored by the South 
Dakota Section of AIPG. This year, the 
AIPG annual meeting is being held in 
conjunction with the 2012 New Horizons 
in Oil and Gas Conference, which brings 
together petroleum geologists and engi-
neers from across the United States who 
are engaged in developing technology 
to tap unexplored and underexplored 
hydrocarbon resources. Holding these 
annual meetings in conjunction pro-
vides enhanced opportunities to AIPG 
members to learn through the technical 
sessions, short course, and field trips.

The Black Hills are a Laramide domal 
uplift that exposes Proterozoic crystal-
line rocks in the center of the uplift that 
were intruded into a complexly folded 
metasedimentary sequence. Paleozoic 
and younger strata dip away from the 
crystalline core forming a ring-like struc-
ture. Tertiary strata onlap onto the 
dipping beds around the periphery of 
the uplift. This geologic history has 
produced a unique succession of rocks 
from Proterozoic to modern deposits that 
represent all stratigraphic ages except 
Silurian. The Black Hills serve as type 
section for many of the hydrocarbon-
bearing strata in the surrounding basins 
and has been widely studied. Don’t miss 
this opportunity to experience this geo-
logical wonderland for yourself.

Technical sessions: are being 
offered in twelve areas spanning a 
breadth of geologic topics and include: 
1) Sedimentation and Stratigraphy
2) Hydrology
3) Mineralogy and Petrology
4) Mining and Economic Geology
5) Energy 
6) Engineering Geology
7) Environmental Geology

8) Paleontology/Archeology
9) Structural Geology, Tectonics
10) Planetary Geology/Space
11) Climate Change
12) Special Topics

Actual sessions will be dependent 
upon the abstracts received in these 
topic areas. I encourage you to strongly 
consider submitting an abstract for this 
meeting along your lines of expertise. 

Field trips: are planned to occur 
both pre- and post-meeting. These trips 
will be led by local experts and will 
provide opportunity for you to see and 
learn about the unique and diverse geol-
ogy that is the Black Hills. Pre-meeting 
trips will be on Sunday, September 23rd 
and include:
1) Geology and Paleontology of the 

White River Badlands, South Dakota
2) Precambrian Geology and 

Mineralogy of Classic Pegmatite 
Localities in the Black Hills

3) Paleofloods and Hydrogeology of the 
Black Hills: 40th Anniversary of the 
1972 Rapid City Flood

4) Devil’s Tower and Other Tertiary 
Igneous Intrusions in the Northern 
Black Hills

Post-meeting field trips will run on 
Wednesday, September 26th and include:
1) Gold Mineralization in the Black 

Hills 
2) Petroleum Reservoir Rocks and 

Classic Exposures of the Northern 
Black Hills 

3) Reclamation at Active and Closed 
Large-Scale Gold Mines in the Black 
Hills

4) Engineering Geology Related to 
Development

Short course: entitled Natural 
Fractures in Hydrocarbon Reservoirs 
is planned as part of the Oil and 
Gas Conference. Mr. Scott Cooper 
(FractureStudies LLC and Cooper 
Geological Consulting LLC) will facili-
tate the short course. A full description 

will be available in the conference adver-
tisement. 

The conference center has been estab-
lished at the Best Western Ramkota 
Hotel and Conference Center in Rapid 
City. This venue provides easy access to 
dining and shopping. Rapid City is locat-
ed on the eastern flank of the Black Hills 
and is within easy driving distances of 
many unique geologic sites in the region. 
Maps and various site locations will be 
available at the conference center to aid 
you in planning short to longer duration 
self-guided field trips. Come early, or 
stay later and enjoy the uniqueness of 
the Black Hills in Autumn.

The Rapid City regional Airport is 
located 5 miles east of Rapid City and 
has shuttle service to the Conference 
Center. Car rentals are also available 
from several vendors at the airport. Visit 
the airport website for additional details: 
http://www.rcgov.org/Airport/. 

The conference organizing committee 
consists of Drs. Larry Stetler (Immediate 
past-president AIPG SD Section) pro-
fessor of geological engineering, South 
Dakota School of Mines and Technology) 
and Foster Sawyer (National AIPG 
Secretary, assistant professor of geologi-
cal engineering, South Dakota School of 
Mines and Technology) and Mr. Thomas 
Durkin (President AIPG SD Section, 
Deputy Director of NASA South Dakota 
Space Grant Consortium). The commit-
tee would also like to recognize Cathy 
Duran, Wendy Davidson, and the rest 
of the AIPG Headquarters staff for their 
time and effort in arranging the confer-
ence venue and scheduling. 

I hope you will become a participant 
in the 2012 AIPG Annual Meeting in 
September. Happy travels and I look 
forward to seeing you at the conference!

Larry D. Stetler, PhD, CPG-
10955, Immediate Past-President 

South Dakota Section of AIPG, 
General Co-chairperson AIPG

Geology and Natural Resources of the 
Black Hills and Adjoining Basins in 

Rapid City, South Dakota!
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The organizing committee of the 8th Annual New Horizons Oil and Gas Conference 
invites you to attend our fall conference on September 24-25, 2012 in Rapid City, 
South Dakota.  

Rapid City lies at the east flank of the Black Hills Uplift, the most centrally located 
mountain range in North America, and near the White River Badlands, a world-
famous locality for Oligocene mammals. This year the conference is substantially 
expanded as we join with the American Institute of Professional Geologists for 
their annual conference.  

During the New Horizons in Oil and Gas Conference, we will highlight specifically 
the petroleum aspects of the surrounding region, including the highly productive 
Williston Basin to the north, the Powder River Basin to the west and the Denver-
Julesburg Basin to the south.  

This effort includes technical presentations related to several themes (see our website 
at www.sdsmt.edu/learn), panel discussions, short courses and a field trip to 
visit excellent exposures of reservoir rocks exposed in the northern Black Hills of 
South Dakota.  

The AIPG conference will provide many additional themes of a more national character 
as well as a short course and field trips.  

If you have not visited the beautiful and geologically rich Black Hills, don’t miss the 
chance!  Come join us in September!

Please Join Us in the Beautiful 
Black Hills in September!

All Photos compliments of the South Dakota Convention and Visitors Bureau.
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Field Trips

Eocene and Oligocene Geology and Paleontology 
of the White River Badlands

Date:  Sunday, September 23, 2012
Time:  8:00 a.m. to 6:00 p.m.
Cost:  $95 Early/$125 Regular 
 (includes lunch, water and snacks) 
Leaders:  Rachel Benton, Emmett Evanoff,  
   Dennis Terry Jr.

The South Dakota 
Badlands contain the 
most abundant late 
Eocene and early 
Oligocene vertebrate 
fossils in all of North 
America and some of 
the most spectacular 
landforms in the West. 
We have been study-
ing for over a decade 
the detailed paleontol-
ogy, stratigraphy and 
paleopedology of the White River Group in Badlands National 
Park, and have developed new ideas about its origin, timing, and 
environments. This one-day field trip will examine the geologic 
and paleontologic features of the White River Group in the Park, 
along with the structural features and geomorphic development 
of the Badlands. The field trip will follow the Badlands loop 
road and will include several stops at overlooks along the way. 
The group will also spend time at the Ben Reifel Visitor Center 
viewing the new exhibits. The main focus of the field trip will 
be the late-Eocene and Oligocene features of the White River 
Group, and the Quaternary deposits and erosional history. 
Some easy walking is required. Please wear sturdy closed-toe 
footwear and bring extra sun protection.

Precambrian Geology and Mineralogy of Classic 
Pegmatite Localities in the Black hills 

Date:  Sunday, September 23, 2012
Time:  8:00 a.m. to 6:00 p.m.
Cost:  $95 Early/$125 Regular 
 (includes lunch, water and snacks)  
Leaders: Mark Fahrenbach, Tom Loomis,  
 Jack Redden, Mike Terry

The Black Hills is well known for its significant mineral occur-
rences, especially granitic pegmatites associated with the 1.715 
billion year old Harney Peak batholith. This mineral collecting 
trip will visit several classic pegmatite localities in the scenic 
central and southern Black Hills, including the Etta Mine, Tip 
Top Mine, Rock Ridge Mine, and the White Elephant Mine. 
The Etta Mine produced spodumene crystals as much as forty 
feet long, among the largest mineral crystals in the world. The 
Tip Top Mine has produced ninety six valid mineral species, is 
the type locality for thirteen mineral species, and is renowned 
for its variety of secondary phosphate minerals. Several stops 
will be made to collect metamorphic minerals formed during 
emplacement of the Harney Peak Granite. A brief description of 
the Early Proterozoic geologic history of the Black Hills will be 
given, with opportunities to examine the metamorphic country 
rock at each locality. 

Paleofloods and hydrogeology of the Black hills: 
40th Anniversary of the 1972 Rapid City Flood

Date:  Sunday, September 23, 2012
Time:  8:00 a.m. to 6:00 p.m.
Cost:  $95 Early/$125 Regular 
 (includes lunch, water and snacks)
Leaders:  Perry h. Rahn, CPG-03724, Mark Anderson,   
 John F. Stamm, Larry D. Stetler, CPG-10955

During the night of June 9, 1972, extreme rainfall from a 
thunderstorm event in the northeastern Black Hills produced a 
flash flood that killed 238 people, with most of the destruction 
and loss of life in Rapid City. This disaster was, in terms of lives 
lost, the worst riverine flood in US history. On our field trip we 
will visit areas affected by this flood, and discuss the discharge 

Brule Formation, Badlands. Photo by NPS 
Larry McAfee.

Flood-swept, stacked cars from 1972 Rapid City flood. Courtesy Rapid 
City Journal.
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characteristics of Rapid Creek at a USGS gaging station. A stop 
along Rapid Creek in Rapid City will illustrate the devastating 
power of flooding as we look at photographs in this area made 
the week after June 9. We will visit upstream sites in “Dark 
Canyon” where recent studies of paleofloods reveal that Rapid 
Creek experienced several floods during the last 1,000 years 
that equal or exceed the discharge of the 1972 flood. In addition 
to sites associated with the 1972 flood, we will visit sites that 
illustrate the controls of hydrogeology on streamflow in this 
area. In particular, we will walk into Boxelder Creek canyon 
to the point where the channel leaves Precambrian terrain 
and becomes intermittent as it sinks into the Mississippian 
Madison Limestone. 

Devils Tower and the Bear Lodge Mountains: 
Laramide Plutons and Mineralization in the 

Northern Black hills Uplift, Wyoming
Date:  Sunday, September 23, 2012
Time:  8:00 a.m. to 6:00 p.m.
Cost:  $95 Early/$125 Regular 
 (includes lunch, water and snacks)
Leaders: Alvis L. Lisenbee, MEM-1747 and  
 Colin J. Paterson 

This one-day field trip will 
examine styles of Laramide 
plutons and associated min-
eral deposits of the Bear 
Lodge dome of Wyoming and 
the Devils Tower monolith. 
It consists of observations of 
numerous road cuts, short 
walks into private claims 
and (tentatively) a visit to 
an active rare-earth element 
exploration site, as well as a 
visit to the Tower. The trip will include a review of Laramide 
development of the Black Hills Uplift. 

Following the initial tectonic phase of the Black Hills Uplift at 
64 Ma, a west-northwest-trending belt of plutons and diatremes 
was emplaced at approximately 58 to 46 Ma. The 40 km-wide 
belt extends across the northern portion of the uplift from Bear 
Butte, near Sturgis, South Dakota to Devils Tower and Missouri 
Buttes northwest of Sundance, Wyoming, a distance of 110 km. 

Within this belt, epizonal plutons, consisting of dikes, sills, 
stocks, laccoliths, and diatremes are concentrated in four domal 
uplifts and numerous separate bodies. The westernmost of 
the domes, the 20 km by 10 km Bear Lodge Mountains near 
Sundance, Wyoming, is composed of multiple plutons of trachyte 
and phonolite, with rafted blocks of the Archean basement. 
These are intruded by diatremes and carbonatite dikes. Rare 
earth elements are associated with the carbonatite bodies 
and low grade deposits of gold are widely disseminated in the 
trachyte. 

The great monolith of Devils Tower lies northwest of the 
Bear Lodge dome. A visit to this exhumed pluton of phonolite, 
with the distinctive, massive columnar jointing, will comprise 
the second part of the trip. 

Gold Mineralization in the Black hills
Date:  Wednesday, September 26, 2012
Time:  8:00 a.m. to 5:30 p.m.
Cost:  $95 Early/$125 Regular  
 (includes pastie lunch, snacks & water)
Leader: Colin J. Paterson

The Black Hills of South Dakota has been known as a gold 
mining region 
since the initial 
discovery of gold 
by Custer’s expe-
dition in 1875. 
The history of 
mining has been 
continuous since 
then, with one 
major open pit 
mine, Wharf 
mine, still oper-
ating.

The geological history of gold mineralization is equally 
impressive. Paleoplacer Au-U deposits are hosted in early 
Proterozoic quartz-pebble conglomerates in the Nemo area. 
Late-metamorphic (approx. 1.73 Ga) hydrothermal quartz veins 
were emplaced throughout the Black Hills in meta-sedimentary 
and meta-volcanic host rocks, but the major deposit is in the 
now-closed Homestake mine, a world-class iron-formation-
hosted Au-Ag deposit that produced 40 million ounces of gold. 
Paleoplacer Au deposits are hosted in basal conglomerate in 

Devil’s Tower, Wyoming.
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the Deadwood Fm (Cambrian). Eocene-aged intrusion-hosted 
(Brohm mine) and Carlin-like Au-Ag deposits (Wharf mine) 
are associated with an alkalic igneous province in the northern 
Black Hills. 

The trip 
will examine 
the depos-
it types in 
chronological 
order, begin-
ning in the 
Nemo area, 
and heading 
up to the Lead 
area and the Homestake mine. There, examination of host rocks 
of the Homestake deposit will be followed by an overview of the 
Homestake Open Cut, accompanied by a traditional miner’s 
lunch of pasties. Excellent exposures of the Cambrian paleo-
placers will be followed by a tour of the Wharf Mine operation, 
including geological exposures and the heap leach facility.

Steel-toed boots, hard hats, glasses, and orange safety 
vest will be required for the mine tour. Some moderately-
strenuous hiking is planned for one of the stops.

Paleozoic and Mesozoic Reservoir Rocks of the 
Northern Black hills Uplift

Date:  Wednesday, September 26, 2012
Time:  8:00 a.m. to 6:00 p.m.
Cost:  $95 Early/$125 Regular 
 (includes lunch, water and snacks)
Leaders: Foster Sawyer, CPG-10000, and  
 Mark Fahrenbach

A detailed look 
at classic expo-
sures of Paleozoic 
and Mesozoic 
s t r a t i g r a p h i c 
units of the north-
ern Black Hills 
uplift. Emphasis 
will be placed 
on exposures of 
formations that 
comprise and/or 

correlate with hydrocarbon producing reservoirs in South 
Dakota and surrounding basins. A stop is also planned at the 
Homestake Mine visitor center to view the Homestake Open 
Cut with a brief overview of the local history and Precambrian 
geology associated with the Homestake Mine. The colorful his-
tory and culture of the gambling town of Deadwood and the 
mining town of Lead will be included in discussions along the 
route. Paleozoic and Mesozoic formations featured on the trip 
include the Deadwood Formation, Winnipeg Shale, Whitewood 
Limestone, Englewood Limestone, Pahasapa (Madison) 
Limestone, Minnelusa Formation, Opeche Shale, Minnekahta 
Limestone, Spearfish Formation, and other Mesozoic forma-
tions as time allows. Classic locales include type sections for 
many of these formations, and our route also will take us through 
picturesque Spearfish Canyon, a national scenic byway. 

Reclamation at Active and Closed heap Leach 
Gold Mines in the Black hills: Wharf, Richmond 

hill, and Gilt Edge Mines
Date:  Wednesday, September 26, 2012
Time:  7:30 a.m. to 6:00 p.m.
Cost:  $95 Early/$125 Regular 
 (includes lunch, water and snacks)
Leaders: Eric holm and Mike Cepak

The trip will take us through the beautiful northern Black 
Hills to the only active heap leach gold mine in South Dakota. At 
the Wharf Resources 
gold mine, we will 
visit reclaimed waste 
rock and spent ore 
depositories at the 
mine and discuss the 
recently approved 
expansion of the 
mine. We will also 
visit the process area 
and discuss pad and 
process pond design 
and water treat-
ment. After a quick 
trip north, we will 
tour the Richmond 
Hill Mine which is a closed heap leach gold mine with acid rock 
drainage issues. We will visit the reclaimed pit impoundment, 
which was backfilled with acid generating rock and capped 

Type section of the Whitewood Limestone near 
Deadwood, South Dakota. Courtesy of Mark 

Fahrenbach.

Reclaimed pit impoundment at Richmond 
Hill Mine. Photo by Eric Holm, SD DENR.
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with a low permeability soil cover. We will then proceed to the 
reclaimed heap leach pads and discuss current water treatment 
at the mine site. Finally, we will travel to the Gilt Edge Mine 
which is a Superfund site with acid rock drainage issues. We 
will visit a reclaimed waste rock depository consisting of acid 
generating rock that was capped with a geosynthetic liner. We 
will also visit the pit areas and discuss plans for reclaiming the 
remainder of the site. Hard hats, steel-toed boots, and safety 
vests are required for the tour. Hard hats and safety vests will 
be provided at the start of the trip, but you must bring your 
own steel-toed boots in order to board the bus in the morning. 

Engineering Geology of the Black hills and I-90/
hwy 79 Development Corridor 

Date:  Wednesday, September 26, 2012
Time:  8:00 a.m. to 6:00 p.m.
Cost:  $95 Early/$125 Regular 
 (includes lunch, water and snacks)
Leaders: Larry Stetler, CPG-10995, and Kurt Katzenstein 

This one-day field trip that will explore geological hazards 
and landuse development issues in the rapidly growing regions 
of the eastern and northern Black Hills. Bedrock geology in these 
developing areas consists primarily of Triassic to Tertiary sedi-
mentary rocks overlain by mainly fluvially-derived alluvium. 
Underlying Mississippian to Permian rocks (most of which we 
will drive across) constitute major groundwater aquifers that 
require special consideration for protection. Much of the recent 
development has occurred on or very near the recharge areas 
of these regional aquifers raising concerns for protecting clean 
groundwater sources. In addition, many other geologically-
based issues are present including dissolution and subsidence, 
debris flow, landslide, rock fall, and flooding. Recent work by the 
Department of Geology and Geological Engineering (in coopera-
tion with funding partners, West Dakota Water Development 
District, US Geological Survey, SD DENR—Geological Survey, 
Pennington County Commissioners, and RESPEC, Inc.) has 
been directed toward defining the geology and potential devel-
opment hazards within the I-90/Hwy 79 development corridor. 
These projects have been successful in producing several 
1:24,000 scale geologic quadrangle maps, depth to groundwa-
ter maps, structural contour maps, aquifer susceptibility and 
vulnerability maps, and factor-of-safety maps for slope failures. 
These various products have been used to create a digitally-
based landuse development risk model for one quadrangle as 
part of a pilot study. The intent of this large project is to provide 

city and county planners and water managers with the tools 
required to make responsible decisions regarding future devel-
opment in the Black Hills and surrounding areas.

The field trip will entail a rolling history of the geological and 
development issues that occur along the route. At key locations, 
mapping and modeling products will be displayed and discussed 
in terms of their usefulness to the area’s geology. 

Most of the stops will be in areas where discussions will 
take place within the vicinity of the vehicles. No strenuous 
walking will be required, however, sturdy walking boots/shoes 
are encouraged. 

Sitting Bull Crystal Caverns and Mt. 
Rushmore

Date:  Saturday, September 22, 2012
Time:  9:00 a.m. to 3:00 p.m.
Cost:  $95 Early/$125 Regular 
 (lunch on your own)

Join us on this trip to see the amazing geology discovered 
beneath the Black Hills. Experienced guides will lead you on a 
journey where you’ll see massive crystal formation, including 
the famous dog-spar crystals. You will also learn about the sci-
ence and history of the cave. Please wear comfortable, rubber-
soled shoes and bring a jacket. The cave temperature is always 
a cool 45 degrees. This tour includes strenuous climbing and 
is approximately 
45 minutes long. 
From the cave 
you will travel 
to Mt. Rushmore 
where you can 
enjoy the beauty 
of the Black Hills 
as well as mar-
vel at the beauty 
of the National 
Memorial, eat 
lunch, shop and 
tour the museum.

Photo by South Dakota Visitors Bureau.

Guest Trips



10 TPG MAY/JUNE 2012 www.aipg.org

Geology and Natural Resources of the 
Black Hills and Adjoining Basins

AIPG and New Horizons in Oil & 
Gas Conference

Deadwood and the homestake Surface Mine 
Tour

Date:  Sunday, September 23, 2012
Time:  9:00 a.m. to 5:00 p.m.
Cost:  $95 Early/$125 Regular 
 (lunch on your own)

This trip will first stop at the Homestake Gold Mine visitor 
center. The surface tour of the of Homestake Mining Operation 
takes you through the historic town of Lead and Homestake’s 
underground surface operation. It follows the mining process 
including hoisting, crushing and milling of the underground ore 
and views Homestake Gold Mine’s state-of-the-art Waste Water 
Treatment Plant and open pit mine. This trip will then drop 
you off in Deadwood where you can eat lunch, tour the Adam’s 
Museum or Mount Moriah Cemetery, do some gambling and 
explore the historic attractions

The 1880 Train, Keystone, SD and Mt. Rushmore
Date:  Monday, September 24, 2012
Time:  8:30 a.m. to 4:30 p.m.
Cost:  $95 Early/$125 Regular 
 (lunch on your own)

This trip starts out in Hill City, SD where you will board the 
1880 train to see the Black Hills of 
South Dakota by rail. This breath-
takingly scenic, relaxing vintage 
steam train ride will be remem-
bered as a highlight of your trip. 
You will then have time to explore 
historic Keystone, eat lunch, and 
shop. The final stop on this trip 
will be at Mt. Rushmore, where 
you can marvel at the beauty of 
the National Memorial as well as 
the Black Hills, shop and tour the 
museum.

South Dakota School of Mines & Technology 
Paleontology Research Lab and Museum of 

Geology Tour
Date:  Tuesday, September 25, 2012
Time:  8:30 a.m. to 11:30 p.m.
Cost:  Free 
 

The Paleontology Research laboratory houses 5 collections of 
rocks, minerals, fossils, and biological specimens; 3 laboratories 
in use (geochemical and microfossil lab, the specimen prep lab, 
and the molding/casting and exhibits lab); a library and an 
archives/map repository. The building was opened in Sept. 2010 
and move-in was completed in February 2011. It is the first 
LEED Gold-rated building owned by the state of South Dakota. 
We’ll be showing people the features of the building itself, the 
collections, and the laboratories, all while we tell them about 
the geology of the region and the history of the Museum and 
its programs at SDSMT. 

Prairie Berry Winery Tasting
Date:  Tuesday, September 25, 2012
Time:  1:30 p.m. to 4:00 p.m.
Cost:  Free 
 

Enjoy an afternoon of wine tasting 
at the Prairie Berry Winery in Hill 
City, SD. This five generation win-
ery currently offers over 15 grape, 
fruit and honey wines to taste.

Self-Guided Tours

Information on number of self-guided tours also will be 
available to meeting participants, their spouses, families, 

and friends. These include, but are not limited to, the 
following:

Jewel Cave National Monument
Wind Cave National Park
The Mammoth Site
Crazy Horse Memorial
Historic Deadwood
Custer State Park
Bear Butte State Park

Guest Trips

Photo by South Dakota 
Visitors Bureau.

Photo by Prairie Berry Winery.
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Short Course

 Natural Fractures in hydrocarbon 
Reservoirs

Date:   Sunday, September 23, 2012
Time:   8:00 a.m. to 4:00 p.m.
Cost:   TBD
Instructor: Scott Cooper, (Fracture Studies LLC,   
  and Cooper Geological Consulting LLC)

This class is designed to provide the industry geologist and 
engineer with a basic working knowledge of fracture charac-
teristics and variability as they affect production in hydrocar-
bon reservoirs. This is a hands-on, applied course in fracture 
interpretation, description, analysis, and effects. The one-day 
course starts with an exercise in which students assess samples 
of different types of fractured rock and core. We return to these 
samples half way through the course to show students the 
salient features that most missed earlier but can now recognize. 
Other hands-on exercises include utilizing our (Fracture Studies 
LLC) teaching collection of over 50 fracture samples from the 
outcrop and the subsurface. Various types of fractures, includ-
ing regional and structure-related fractures will be discussed, 
as well as the distributions of fractures in different lithologic 
and structural settings. The course will expose students to the 
characteristics of the most common types of fractures, how to 
measure and assess fracture populations, and their likely effects 
on reservoirs. Students will learn to distinguish natural from 
induced fractures in core, and how reasonable fracture datasets 
can even be collected from archived, incomplete, un-oriented 
core. The course includes examples from numerous field and 
subsurface case studies. Course outline: Fracture Types and 
Characteristics; Measurement and Analysis of Fractures in 
Cores, Logs and Outcrops; Fracture Origins, Mechanics and 
Predictions; Effects of Fractures in Reservoirs.
Instructor: 

Scott Cooper has spent the last 14 years working projects 
related to outcrop and subsurface fracture studies, CO2 seques-
tration, and security related issues. He received a B.S. in geology 
from the South Dakota School of Mines in 1997. He received a 
M.S. in geology from the New Mexico Institute of Mining and 
Technology in 2000.

Journey Museum, Dinner, and “Journey 
Into Space” Presentation

Date: Saturday, September 22, 2012
Time: 5:00 p.m. to 9:00 p.m. 
Cost: $18 Early/$18 Regular

Join us at The Journey Museum for a relaxing evening with 
a casual dinner, a stroll through the museum, and a spectacular 
“Journey Into Space” presentation.

The “Journey Into Space” is a one-hour tour of the universe 
through the Journey Museum’s breathtaking Uniview software.    
The presentation will be co-presented by Tom Durkin, President 
of the SD Section AIPG and Deputy Director of the NASA SD 
Space Grant Consortium and Ray Summers, Executive Director 
of the Journey Museum.  The audience will be taken on a virtual 
trip into space passing by the Sun and several of the planets 
in our solar system and then travelling outward to exploding 
stars and nebulae within our Milky Way Galaxy.  

Welcome Reception
Date: Sunday, September 23, 2012 

Time: 6:30 p.m. to 8:30 p.m. 
Cost: Included with Registration

This is a chance to get to know your fellow colleagues attend-
ing the annual meeting. This Sunday evening reception is the 
perfect opportunity to renew acquaintances, meet new people, 
and visit exhibitors. The reception will feature a cash bar and 
hors d’oeuvres.

AIPG Past-Presidents Breakfast

Date: Monday, September 24, 2012 

Time: 7:00 a.m. to 8:30 a.m. 
  By Invitation Only

Awards, Dinner and Entertainment

Date: Monday, September 24, 2012 

Time: 6:00 p.m. to 8:30 p.m. 
Cost: $35

Monday evening will be a pleasant one in the company of 
friends and colleagues. The festivities will begin with the AIPG 
National Awards presentation. Dinner and entertainment will 
follow. This event is intended to be informal, relaxing, and an 
opportunity for all attendees to meet and socialize. 

Social Events
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AIPG 2012 
National Award                                              

Recipients
Martin Van Couvering  

Memorial Award 
Mark W. Rogers, CPG-08926 

Irvine, California

Ben H. Parker Memorial Medal 
Rick Powers, CPG-06765 

Lakeland, Florida

John T. Galey Memorial Public 
Service Award 

Jim Burnell, MEM-0205 
Golden, Colorado

Award of Honorary 
Membership 

John L. Bognar, CPG-08341 
Baldwin, Missouri

Sponsorship Opportunities
YES!! We want to be part of the AIPG and  
New Horizons in Oil & Gas Conference,  
September 22nd-26th, in Rapid City, SD.

The 2012 Conference can count on us as a Sponsor.
___ Monument ($7,500)    ___ Welcome Reception ($1,000)
___ Black Hills ($5000)     ___ Student Programs ($1,000)
___ Badlands ($2,500)       ___ Field Trips ($1,000)
___ Devils Tower ($1,500) ___ Lunch/Break ($500 - $250)

Sponsorship Form can be found on the AIPG website. For 
more information, contact Cathy Duran at cld@aipg.org or call 
(303) 412-6205.

www.aipg.org

Exhibitor Opportunities
YES!! We want to be part of the 2012 AIPG and 

New Horizons in Oil & Gas Conference, Sept. 22nd-
26th in Rapid City, SD. The 2012 Conference can count 
on us as an Exhibitor. 

_____$595.00 Exhibit Booth (Includes one  
    complimentary meeting registration)

_____ $200.00 Additional Exhibitor Registrant

Exhibitor Application and Contract can be found 
on the AIPG website. For more information, contact 
Cathy Duran at cld@aipg.org or call (3030 412-6205.

www.aipg.org
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Raymond W. Talkington, CPG-07935,  
Exeter, New hampshire

I am humbled and honored with the 
nomination as President-Elect 2013 for 
AIPG. This represents a three year com-
mitment to AIPG and the membership 
of AIPG. What a challenge and oppor-
tunity! I have been a CPG since 1990. 
I became involved in AIPG when there 
was a call from Headquarters looking for 
volunteers for the National Screening 
Committee (1996) and to review man-
uscripts submitted to TPG (1998). I 
continue to this day performing these 
duties for these committees. In 2003, I 
was nominated as the Editor of TPG. As 
the Editor of TPG for three years, I was 
instrumental in making many changes 
to TPG, including the cover layout and 
interior layout. Editor may not seem 
like a desirable position, but it involves 
a large amount of time reviewing vast 
amounts of interesting material sub-
mitted for each issue. We offer great 
thanks to the staff at Headquarters for 
the hard work and support they provide 
to the Editor. I am enormously proud of 
being elected to this position. Although 
a separate organization, the Foundation 
of AIPG (Foundation) is an integral part 
of AIPG. I have been a member of the 
Foundation for several years and cur-
rently hold the position of Chairman. 
The Foundation works closely with the 
AIPG Executive Committee to develop 
programs that will help support AIPG’s 
outreach efforts to the Sections and 
beyond. 

In my early years as a member of 
AIPG, I used my CPG at work and to 
help advance our profession in order 
for all of us to gain more recognition in 
the community. This was not the first 
time I saw the need to rally the geo-

logical community. In the mid-1980’s, 
I was one of a few geologists who had 
a vision to start a geological organiza-
tion in New Jersey. Our group, largely 
composed of academics, would typically 
meet at Trenton State College. In a short 
period of time our efforts lead to the 
formation of the Geological Association 
of New Jersey (GANJ). This was excit-
ing! We pulled together geologists from 
throughout New Jersey and metro New 
York City. Several years later in 1989, 
when I moved back to New England, 
I had the opportunity to again work 
with several geologists in forming the 
New Hampshire Geological Society. 
Both organizations remain vibrant to 
this day and provide opportunities for 
the next generations of geologists and 
geoscientists. 

But that was the past. Today, I bring 
to AIPG and the office of President-Elect 
this same enthusiasm and desire to keep 
AIPG the flagship organization for geolo-
gists. When AIPG was formed almost 50 
years ago one of the goals was to provide 
professional credentials for geologists – 
this was accomplished. However, since 
then, our industry has matured from 
classical geology into geology where the 
emphasis is on environmental, ground-
water, and hazardous waste. Courses 
in these disciplines were not a core part 
of the general undergraduate geology 
curriculum in 1963. However, they are 
now the “backbone” of Geology. This 
evolution did not happen overnight but 
over a period of about 20 years. 

One of the catalysts for this trans-
formation, or expansion of geology, was 
Rachel Carson’s book “Silent Spring” in 
1962. Later in 1974, Congress passed the 

Safe Drinking Water Act (SDWA). This 
law was passed to protect public health 
by regulating drinking water. There are 
other laws, RCRA and Superfund, which 
continue to fuel this evolution. Geology 
is not a pure science, but a “melting 
pot” of many disciplines. As such, it was 
only natural to incorporate the environ-
mental disciplines into Geology. So, our 
geology curriculum and profession have 
evolved. We find ourselves with AIPG at 
a cross-road. We should embrace this!

While our industry has been evolving, 
AIPG is also challenged by professional 
geological licenses/registrations in 31 
states. These “individual” geological 
licenses/registrations have had a major 
impact on us and the number of CPGs. 
We ask the question - Has AIPG evolved 
to meet the challenges of today and 
tomorrow? What is the role of AIPG in 
our profession?

AIPG is working to meet the challeng-
es of today and tomorrow. For example, 
no longer is the organization solely 
restricted to CPGs. We now have differ-
ent categories of membership including 
members and student members. The pro-
cess of transitioning to CPG from these 
categories is also being streamlined to 
address these evolutionary changes in 
our profession. We still need to reach 
out to new geoscientists to show them 
the value of AIPG and the CPG desig-
nation. Our membership numbers have 
remained stable at approximately 5,000 
for the past decade. This is good given 
all the changes that have occurred in 
licensing and the geological curricu-

Continued on page 20.
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Candidate for AIPG 
National  
Treasurer

Lawrence M. (Larry) Austin, CPG-05181,  
Grand Rapids, Michigan

My sincere thanks go out to the 
Nominating Committee and Executive 
Committee for recommending and 
approving my candidacy for Treasurer. 
These continue to be challenging times 
for our world, our nation, AIPG and 
indeed each of us individually. Our 
nation’s economy is now just beginning 
to recover yet many of us, as well as 
AIPG, continue to feel the squeeze on 
our resources and families. 

I’ve been involved in leadership posi-
tions at the section and national level 
since the mid-1980’s as AIPG grew in 
its role as a certifying Institute and 
then expanded to its current dual role 
in certification and advocacy. During 
that period I’ve suggested, become 
involved, watched, helped where pos-
sible and advocated for change within 
the Institute to expand membership 
opportunities. I have worked to engage 
students, registered geologists and oth-
ers to strengthen our organization. I’ve 
served in the succession of officers at 
the section level, served two terms as 
an advisory board representative to the 
Executive Committee and been a mem-
ber and now chairman of the National 
Screening Committee for a good many 
years. In the process I’ve gotten to know 
and trust many of our inspired leader-
ship over the last 25 years. 

The role of treasurer in any organi-
zation is one of watchdog to see that 
the finances are kept in order. With 
AIPG this is a bit more involved as 
many aspects of each Section’s finances 
are handled through the headquarters 
infrastructure. The Institute has been 

through good times and tough times, 
made some difficult choices and is 
emerging yet again into a bright future 
thanks to its long history of capable 
leadership. 

As treasurer I’d like to bring my 
experience and knowledge to the task 
of serving as that watchdog, but equal-
ly importantly, to serve as an active, 
contributing member of the Executive 
Committee. We have come a great dis-
tance yet have far to go. I’d like to be 
a part of the team that carries us a bit 
farther down that road.

 As scientists, we are here to meet 
the technical challenges of safe and rea-

soned procurement of natural resources, 
the advancement of the science and 
teaching thereof. We are also challenged 
with their appropriately regulated use 
for the betterment of our fellow man 
while protecting the environment within 
which we live and work. As professionals 
we strive to achieve these goals in an 
atmosphere of ethics and fairness. These 
are serious endeavors and I feel both 
honored and humbled by this nomina-
tion for a leadership role.

Biography on page 20.
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Vice President

James A. Jacobs, CPG-07760,  
Mill Valley, California

I was recently requested by others 
to serve an organization that has given 
so much to me. I am honored to be 
nominated as a candidate for the office 
of Vice President of AIPG. I started my 
geologic career while still an under-
graduate student working at the United 
States Bureau of Mines in Bruceton, 
Pennsylvania where I was mentored by 
a variety of patient and generous coal 
geologists, some being AIPG members. 
Later, I worked in the oil industry on 
the North Slope of Alaska, and later in 
California. In 1989, I joined the envi-
ronmental industry and a year later, 
co-founded an environmental consulting 
and contracting company where I prac-
tice. I also teach workshops and classes 
on sustainable remediation practices.

I joined AIPG in 1989, and about 
five years later I became the AIPG 
California Section Treasurer for a cou-
ple years. Since 1996, I have served 
the California Section as either Vice-
President or President. I attended many 
of the National AIPG meetings, and 
served as the California delegate several 
times. Since 1998, as a representative 
from AIPG California Section, I worked 
with other professional societies in the 
state to form the California Council 
of Geoscience Organizations (CCGO). 
CCGO has been helpful in addressing 
legislation and commenting of the regu-
latory and professional issues for geolo-
gists in California. I was elected to the 
National Advisory Board in 2000.

I support the goals and hard work 
of the past leaders of AIPG. The past 
Presidents have laid out a plan to 
increase membership and value to 
professional geologists. If elected Vice-
President, I will work with the Executive 

Committee to address existing business 
and long-term plans that have been 
started and need continued efforts to 
complete. I will roll up my sleeves to 
maintain communication with the state 
sections which is important and appro-
priate. 

As many deeply involved with National 
AIPG already know, some sections are a 
source of strength and inspiration. Other 
sections need a bit of help and encour-
agement to energize the local member-
ship. I hope to help National AIPG 
where I can on these issues. Student 
and new graduates will hopefully be 
a source of future AIPG members and 
I congratulate those who offered free 
student membership to students. This 
is a terrific opportunity for students and 
for AIPG. Student chapters are also an 
important part of professional outreach. 
Sadly, many geology students never 
meet a practicing professional geologist 
while in undergraduate school. At AIPG 
we have some of the most experienced 
geologists in the country, and with that 
resource we can connect to students as 
mentors and career advisors. Volunteer 
AIPG members should be in the class-
rooms to explain the concepts of career 
development, the goals of networking, 
the importance of mentoring, the need to 
be flexible and the core values we believe 
at AIPG: integrity, honesty, and ethics. 
Offering summer internships to high-
school and college students is one way 
to promote the profession and mentor 
students, and I find some highly moti-
vated part-time employees that way. In 
2010, I worked with the University of 
California at Davis to set up an AIPG 
Student Chapter. Going to the student 
section meetings is highly rewarding and 

seeing students at the beginning of their 
careers is inspiring. 

Ultimately, our long-term success 
will be determined not only how well 
we serve our current members, but how 
well we attract and retain new members 
and serve the geologic community. AIPG 
is a highly successful organization and 
I applaud the past leadership for their 
efforts. Nonetheless, there is still room 
for more success and improved relevance 
to our members. AIPG is not the first pro-
fessional organization to address major 
changes and issues over the years. Other 
professional societies, some in the geo-
sciences, and others in different techni-
cal areas have experienced significant 
changes in membership demographics, 
as well as changes in the level of member 
involvement. One way to develop some 
new strategies is to examine a dozen or 
so organizations and see what tactics 
work best for retaining members, for 
getting members to become more active, 
for getting students and young members 
to join and stay connected to AIPG. I am 
hopeful that a study of the factors of other 
successful organizations will provide 
some possible new insights into more 
successful outreach to graduates, better 
retention of young members, improved 
activation rates of the general member-
ship, and more efficient communication 
strategies. Some of these other organiza-
tions may also be ones that AIPG would 
want to team with for meetings, train-
ings or other activities. I welcome your 
comments (geojimj@gmail.com). I hope 
you will vote for me so I can continue to 
serve the members of AIPG.

Biography on page 21.
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Vice President

helen Madeksho-hickman, CPG-07535,  
Lake Clarke Shores, Florida

I am honored to be nominated for the position of 2012-2013 
AIPG National Executive Committee Vice President. When 
asked to accept the nomination, I was surprised and delighted 
to receive the call. I am proud to count myself as a professional 
geologist as I hope every member of AIPG is; as geologists, 
we are respected for our knowledge and expertise. Our work 
is important to humankind and we have fun when we work! 
The AIPG represents our wide range of skills, comprises our 
industry’s best practitioners, is a well-respected organization 
and is well known across the country and overseas.

The Vice President position is a very important responsibil-
ity, when considering the future direction of AIPG, as well as 
recognizing the legacy of the past 50 years. The future success 
of AIPG relies on the leadership provided by the AIPG National 
Executive Committee in conjunction with all members. In our 
bylaws, the Vice President position is the main communica-
tion link between the Section Presidents and the Executive 
Committee, so the position is vital to the Executive Committee 
being able to represent the needs and opinions of the members. 
This year I am the Florida Section President and know that 
the relationships I have developed over the past few years with 
AIPG staff and the Executive Committee have helped me to 
use the organization’s resources to benefit Florida members. 

An example: in Florida we have controversial issues with 
overlapping Geology and Engineering areas of practice, in 
one particular technical area. A member asked me to review 
a complaint from the Florida Board of Engineers because 
the member was supposedly practicing as an engineer not 
geologist. The member disagreed and asked me to review and 
if I agreed with them, write an opinion to the Engineering 
Board, as Section President on their behalf. After discussion 
with National AIPG staff and executive committee members, 
I obtained some valuable information which helped me to 
write a letter in support of the section member. Subsequently, 
the issue resolved, the member is the catalyst for increased 
coordination between the Engineering and Geology boards. As 
Section President, I would not provided this level of support 
without the expertise of the Executive Committee and AIPG 
staff. Every member can obtain this level of assistance from 
AIPG’s support structure, if we know it is available to us. It 
is the Vice President’s responsibility to provide the high level 
of communication to the Section Presidents so we do know the 
resources are available.

The practice of geology is meeting continuously changing 
resource needs, and is subject to economic ups and downs due 
to political policy or the prices of commodities. Our professional 
skills are always relevant and applied to solving the important 
issues of the day, whether they are current and future energy 
needs, finding minerals for new technology, predicting geologic 
events to prevent catastrophic natural disasters, restoring 
ecosystems or developing a clean and reliable water supply. 
Therefore, if our profession adapts to changing requirements 
and our organization encourages and supports young people to 
become professional geologists, AIPG will grow and be around 
for several more generations. 

I have gained so much from the experience of serving the 
AIPG in various positions within the organization. The experi-
ence has afforded me the opportunity to learn and grow as a 
professional and has also provided me with the opportunity to 
serve the profession which has enabled me to have an interest-
ing and fulfilling career. The positions are as follows:
•	 Technical	Session	program	chair,	2010	National	Conference	

in Orlando
•	 President	 Elect,	 Florida	 Delegate	 and	 President	 for	

Florida Association of Professional Geologists (FAPG)*
•	 Executive	Committee	Advisory	Board	2011	and	2012

* In Florida the AIPG Florida section is known as the Florida 
Association of Professional Geologists

During my first term on the Advisory Board (2011), I par-
ticipated on the Section Support Ad-Hoc committee, which 
reviewed how AIPG supported the Sections as perceived by 
the Section officers, based upon a detailed survey. Reviewing 
the survey responses and my own experiences helped me gain 
an understanding of what works and where section officers 
suggested improvement. This year, as a follow-up to last 
year’s Section Support committee and under the guidance of 
this year’s VP, Advisory Board members are reaching out to 
section officers to improve communication. I will continue to 
do my best for AIPG, I am conscientious and take my respon-
sibilities very seriously. 

If you think I can benefit the organization in the role of 
Vice President, I would be honored if you would consider vot-
ing for me. If you have any questions, please do not hesitate 
to call or email me. My email address is hickmanhydro@att.
net. Thank you for your 
consideration. Biography on page 21.
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Raymond W. (Ray)
Talkington
CPG-07935 
Exeter, New Hampshire

Statement of purpose or goals 
you have for AIPG: I encourage the 
evolving role of AIPG with support to the 
Sections and states in their efforts to main-
tain their licenses/registrations or obtain 
licensure. In addition, I advocate the expand-
ing role of AIPG in reaching deeper into the 

academic realm and state government to demonstrate the benefits of AIPG. I also 
am a strong proponent of AIPG-developed and sponsored short courses, semi-
nars, and webinars as a means to reach out to the membership and geosciences 
community as a whole. 
Universities Attended Degrees Granted Dates
University of MA, Amherst B.S.Geology  1973
University of New Hampshire M.S. Geology  1976
Memorial Univ. of Newfoundland  Ph.D. Geology 1981

Company Title Dates
Carleton University, Ottawa Research Fellow 1980-1982
Stockton College  Assistant Professor 1982 1987
Carleton Univ./Falconbridge Ltd.   Research Fellow/Project Geologist 1987-1989
Dufresne-Henry, Inc         Senior Hydrogeologist  1989-1992
Ransom Environ. Consul., Inc.    VP Technical Services  1992-1997
Talkington-Edson Env. Mgmt, Inc.   Partner 1997-1999
Geosphere Environmental Mgmt, Inc.  President 2000-Present

AIPG Activities
AIPG National  National Screening Committee 1996-Present
AIPG National  Associate Editor 1998-Present
AIPG National  Editor 2004-2006
Foundation of AIPG Trustee/Chairman 2006-Present
AIPG Webinar Contributor 2011-Present
AIPG Ad Hoc Committees Member 2011-Present 

lum, but we must work 
to build our numbers and 
strengthen our organiza-

tion. How do we do this? We need to reach out through the 
AIPG Sections to the universities, geology clubs, and local 
or state geological organizations and show them how we 
can work with them and be an advocate for the profession 
and professional licensing. AIPG should also reach out to 
the geological clubs and organizations in many of the states 
to let them know that working with AIPG can make their 
state stronger. AIPG has begun to develop mechanisms to 
provide support to the states. A great example is the recent 
association of the AIPG with Florida geologists.

As indicated above, I encourage the evolving role of AIPG 
with support to the Sections and states in their efforts to 
maintain their licenses/registrations or obtain licensure. In 
addition, I advocate the expanding role of AIPG in reach-
ing deeper into the academic realm and state government 
to demonstrate the benefits of AIPG. This will not happen 
overnight, but will be an ongoing outreach, spearheaded 
by the Executive Committee and Advisory Board of AIPG.

Where else can we go to provide opportunities to our 
membership? For many years I have been a strong proponent 
of AIPG-developed and sponsored short courses, seminars, 
and webinars as a means to reach out to the membership 
and geosciences community as a whole. In the past year 
or so, AIPG has begun to offer short courses. Just last fall, 
the organization had its first webinar presented by 2012 
President-Elect Ron Wallace. We have a number of webinars 
in development and I look forward to providing these to the 
AIPG membership and beyond.

Again, I am humbled and honored by the nomination as 
President-Elect. With your support and vote I will continue 
to promote the vision of our Founders as we enter the 50th 
year of AIPG. Thank you.

Continued from page 16.

Lawrence M. 
(Larry) Austin 
CPG-05181 
Grand Rapids, Michigan

Statement of purpose or goals 
you have for AIPG: My goals for 
AIPG are to further strengthen our 
National level relationship with the 
Sections, smooth the membership and 
certification processes as possible 
while maintaining our high standards for 

the Certified Professional Geologist. In a larger sense I’d like to see AIPG 
continue to strengthen our relationships with Canada, Europe, Australia and 
to open discussions with professional geologists in Africa, Asia and South 
America as possible.
Universities Attended Degrees Granted Dates
Grand Valley State College B.S. Geology 1974
Western Michigan University Grad Studies

Company Title Dates
Williams & Works Geologist 1975-1982
Aqua-Tech Consultants, Inc. President 1982-Present

AIPG Activities:  Dates
AIPG Michigan Section successive officers (Sec-Treas to Past Pres)  Culminating in 1988
AIPG Advisory Board Representative  1989, 1990
AIPG National Screening Committee  1993-Present, 
AIPG National Screening Committee Chairman 2003-Present
AIPG Michigan Section Certificate of Recognition 1999
AIPG Martin Van Couverng Memorial Award 2005
AIPG Presidential Certificate of Merit 2007
AIPG 25 Year Recognition of Active Support  2008
AIPG Award of Honorary Membership 2010

Plan to Attend the 2012 Annual 
Meeting in Rapid City, 

 South Dakota

September 22-26, 2012

Take a field trip in the  
Black hills.
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Candidate for national ViCe  President 2013

James A. (Jim) 
Jacobs
CPG-07760 
Mill Valley, California

Statement of purpose or goals 
you have for AIPG: AIPG must be 
relevant and provide important professional 
benefits to all members. If elected, I plan to 
evaluate several similar professional societ-
ies for possible new ideas on implementing 
more successful outreach to graduates, 

better retention of young members, improved activation rates of the general 
membership, and more efficient communication strategies. In addition, I would 
work with the AIPG Executive Committee on ongoing and current business in 
an efficient manner. 

Universities Attended Degrees Granted Dates

Franklin & Marshall College B.A. Geology, English 1978
University of Texas M.A. Geology 1981

Company Title Dates 
US Bureau of Mines  
  Coal Research Station  Geology Technician 1976-1978  
Standard Oil of Ohio Exploration Geologist 1981-1985 
Petrofina Delaware  Senior Geologist 1986-1989  
Harding Lawson Assoc  Project Geologist 1989-1990 
University of California,  
  Berkeley Extension Program;  Instructor 2011-Present  
Tamalpais Community Srvs. Dist.  President/Vice President/Director 2002-2012 
Clearwater Group/ 
  Environmental Bio-Systems Chief Hydrogeologist 1990-Present

AIPG Activities 
AIPG CA Section Sponsor of AIPG Student Chapter, University of California at Davis 2010-2012 
AIPG National Screening Committee 2005-2010  
AIPG California Section Delegate to National AIPG Meetings 1996-7, 1999, 2004, 2008-2010 
AIPG California Section Treasurer  1994-1995 
AIPG California Section President   1996-1998; 2007-2012;  
AIPG California Section Vice President  1996; 1999-2006 
AIPG National Advisory Board Representative 2000 
AIPG National Presidential Certificate of Merit 2001 
AIPG National Presidential Certificate of Merit 2010 
AIPG Award of Honorary Membership 2011

Helen V.  
Madeksho-Hickman
CPG-07535 
Lake Clarke Shores, Florida

Statement of purpose or goals you 
have for AIPG: AIPG has much to offer 
professional geologists in their work today: 
protecting the profession through legislative 
support; inter-organization liaison; member 
support on technical and business issues; 
networking; a national certification program; 

and continuing education. These activities are part of the AIPG strategic plan; 
one of my goals is to focus on developing the objectives of this plan as its 
relevance to the current professional geologist. Another goal is to continue to 
work with Sections to develop activities that attract members through events, 
particularly those that also offer benefits to non-member geologists and the 
public, and work cooperatively with other organizations on joint events. AIPG 
is the lead organization able to represent professional geologists in collabora-
tion with other professions, particularly where there is an overlap in expertise 
as it relates to licensing concerns. I would like to see AIPG become a leader 
in providing these resources.

Universities Attended Degrees Granted Dates 
University College of Wales  B.S. Chemistry and Geology 1978

Company Title Dates 
Geraghty and Miller Inc Hydrogeologist –Senior Scientist 1981-1989 
Montgomery Watson Supervising –Principal Hydrogeologist 1989-2000 
Brown and Caldwell Chief Geologist/SE Groundwater Practice Leader  2000-2010 
HSA Engineers and Scientists Groundwater Resources Leader 2010-2011 
Aquatech GeoSciences Inc Principal Hydrogeologist/President 2011-Present

AIPG Activities 
AIPG National Conference Organizing Committee, Technical Sessions, Orlando, FL  2010 
AIPG Florida Section President Elect 2010-2011 
Section Support, Ad-Hoc Committee Member 2011-2011 
AIPG 2011 National Conference Florida Delegate 2011 
AIPG National Advisory Board Representative 2010-Present 
AIPG Florida Section President  2011-Present 

Invitation from AIPG to Submit Articles

You are invited to submit an article, paper, or guest column based upon your geological 
experiences or activities to the American Institute of Professional Geologists to be included in 
“The Professional Geologist” (TPG) bi-monthly journal. The article can address a professional 

subject, be technical in nature, or comment on a state or national issue affecting the profession 
of geology.

Article submissions for TPG should be 800 to 3200 words in length (Word format). Photos, 
figures, tables, etc. are always welcome! Author instructions are available on the AIPG website 

at  
   www.aipg.org.

Please contact AIPG headquarters if you have any questions. AIPG email is aipg@
aipg.org or phone (303) 412-6205.
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editor’s Corner

Virginia T. McLemore, CPG-07438 
ginger@gis.nmt.edu

Importance Of State 
Geological Surveys

In this issue our Executive Director, 
William Siok, discusses the strain our 
state geological surveys are under. I have 
had the pleasure of working for the state 
geological survey in New Mexico (New 
Mexico Bureau of Geology and Minerals 
Resources, or The Bureau) since 1980 
and know of their importance and the 
difficulties state surveys currently face.

The first state geological survey in 
the U.S. was created in 1823 in North 
Carolina. The New Mexico Bureau of 
Mines and Mineral Resources was cre-
ated by state legislation in 1927 to 
conduct research, service, outreach, 
and education. Many state surveys are 
non-regulatory; some have regulatory 
responsibilities. No state survey is the 
same, but most surveys have many of 
the same functions—provide unbiased 
geologic data to the state and society 
in general.

My first exposure to The Bureau (then 
the New Mexico Bureau of Mines and 
Mineral Resources, we changed our name 
in 2001) was when the current Director 
and AIPG CPG, Dr. Frank Kottlowski, 
hired me to work on uranium resources 
in New Mexico as a graduate student in 
1977. The Bureau, like many geological 
surveys, hired numerous undergraduate 
and graduate students. Many students 
like me had the unique opportunity to 
work with geologists and other scientists 
on real world problems, in my case, eval-
uating uranium resources in the state at 
a time when New Mexico led the world 
in uranium production and exploration. 
Many of my classmates were funded by 
the Bureau for graduate work in geologic 
mapping throughout New Mexico. Some 
of these areas were mapped because of 
their mineral and energy potential, other 
areas were mapped to understand the 
stratigraphy, structural and tectonic 
history, and hydrological resources. The 
Bureau funded not only students from 
New Mexico Institute of Mining and 
Technology (the Bureau is a research 

division of New Mexico Tech), but 
also funded students from universities 
throughout New Mexico, as well as stu-
dents from universities in other states 
working on geologic problems in New 
Mexico. Most of these thesis and dis-
sertations still provide the background 
for understanding the local and regional 
geology of many areas of New Mexico. I 
am proud to say that the Bureau still is 
very strong in basic geologic mapping by 
both students and professionals. Much of 
today’s geologic mapping in New Mexico 
is funded by the State Map program and 
other funding sources. The emphasis 
on geologic mapping in New Mexico 
has shifted from understanding mineral 
and energy resources, to understanding 
and protecting our water resources and 
aquifers.

State geologic surveys have and still 
provide society with basic geologic infor-
mation. Geologists and other scientists 
in state surveys, like The Bureau, sup-
port other government agencies, collabo-
rate with the state universities, teach, 
and provide data to other state agencies. 
State surveys collaborate frequently 
with the U.S. Geological Survey and 
other federal agencies. Since The Bureau 
is nonregulatory; other state agencies, 
industry and the general public rely on 
the unbiased, scientific approach to geo-
logic issues that The Bureau is known 
for. The Bureau, like many state surveys 
maintain data repositories of geologic 
information, petroleum and mineral 
cores and cuttings of the subsurface, 
geophysical and lithologic logs, mining 
archives, water well information, and 
other data. 

I believe that state geological surveys 
are more important today than ever 
before. Mineral and energy resources 
may no longer be the primary function 
of state surveys (although still impor-
tant), understanding our water quality 
and availability, land use and access, 
environmental issues, geologic hazards, 

etc. all require detailed geologic mapping 
and study. These and many more topics 
will keep our state geologic surveys in 
demand for years to come. However, as 
Bill stresses, funding these endeavors 
will remain a challenge.

Reserve Your Room 
Today!

Best Western Ramkota 
Hotel and  

Conference Center
2111 N. LaCrosse Street

Rapid City, South Dakota 
57701

Room rates are $94 a night.
Remember to mention AIPG 

to receive this  
discounted conference rate.

Book by August 31, 2012 
Free Shuttle available from 

the airport 
 to the hotel.

Details Coming 
Soon!

Groundwater Resource 
Issues in the Coastal 

Mid-Atlantic

October 4, 2012 
 

  Greenville, North Carolina
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Robert G. Font, CPG-03953

test Your KnoWledGe

Answers on Page 26 & 27

1. Past this boundary, longitudinal earthquake waves undergo a pronounced decrease in velocity and transverse waves 
disappear completely:

 a. Benioff Zone.
 b. Mohorovicic Discontinuity
 c. Gutenberg-Weichert Discontinuity

2. Within our study area, a stream can normally move sedimentary particles up to 3 centimeters in diameter. What are we 
describing for this stream?

 a. The streams “capacity.”
 b. The stream’s “competence.”
 c. The stream’s discharge.

3. We are working in glaciated terrain. We encounter a group of streamlined, asymmetrical hills of glacial till or drift with 
a gentle end pointing SW and a steep side facing NE. Which of the following applies?

 a. These are “eskers” indicating glacial movement from NE to SW.
 b. These are “drumlins” indicating ice movement from NE to SW.
 c. These are “kettles” indicating glacier flow from SW to NE.

4. We are conducting paleogeomorphological studies. We find a rock slab that appears to have slid down about 1,000 meters 
along a bedding plane that is parallel to the slope’s surface. The slope makes an angle of about 30 degrees with the 
horizontal. We estimate the mass of 
the rock slab to approximate 1.0 * 
106 kilograms and the coefficient of 
friction along the bedding plane to 
have been on the order of 0.25 at the 
time of the slide. In reconstructing 
the paleogeography of the area, what 
is the total “work” (in foot-pounds) 
required to place the rock slab back to 
its original position, prior to the mass 
wasting event? (Recall that Work = 
Force x Displacement). 

 a. 6.13 * 109 ft-lb.
 b. 5.2 * 109 ft-lb.
 c. 3.8 * 108 ft-lb
 d. You must be joking!

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

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

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

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

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

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

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

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

New On-line Course 
Now Available
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PRESIDENT’S MESSAGE

Barbara h. Murphy, CPG-06203 
bmurphy@clearcreekassociates.com

AIPG’s Annual Meetings 
Save the Date and Make 

it a Tradition

Since this issue of TPG highlights 
the upcoming AIPG annual meeting in 
Rapid City, South Dakota, I reflected on 
past meetings and looked at the list of 
annual meetings on the AIPG web site. 
I realized how many I had attended and 
how enjoyable and beneficial they had 
been. I have also appreciated serving on 
various organizing/planning committees 
for several of the national annual meet-
ings. I encourage you to come to this 
meeting or one of the other upcoming 
annual meetings. The national annual 
meetings have so much to offer besides 
the technical sessions and field trips. 
The annual meetings also provide an 
opportunity to learn more about AIPG 
and what it has to offer in support of the 
geosciences profession and the variety 
of services for our members. It is also 
a chance to meet and share ideas with 
the AIPG Executive Board and Advisory 
Board members, many of the various 
AIPG Section officers, AIPG members 
and students, and often times with geo-
scientists from other professional societ-
ies. It’s also an opportunity to share and 
discuss local and national issues of note 
as related to the geosciences.

Over the years the annual meetings 
have developed into a great forum for dis-
covering and learning about the geology 
of various parts of the country through 
talks and field trips, for sharing of tech-
nical knowledge and updates through 
technical presentations and workshops, 
and a chance to meet new colleagues 
and catch up with “old” (in the nicest 
sense) friends from across the country as 
well as other countries. I have enjoyed 
meeting geologists from throughout the 
US and all over the world and hearing 
about their various approaches to techni-
cal issues and interesting sites they are 
working on. And, it’s nice to have sug-
gestions of spectacular geological sites 

to see or the offer of a personal guided 
tour for upcoming travels. I have also 
become reacquainted with former co-
workers, friends from geology field camp, 
and similar. Attending the meetings has 
been a very rewarding experience.

Over the years, when planning for 
the meetings, there has been more of 
an emphasis in offering a variety of 
field trips and in getting out seeing the 
geology and discussing it in the field. 
Many of our meetings are now held 
in partnership with other professional 
organizations, which has also been very 
beneficial from sharing of ideas and 
networking opportunities. 

The annual meetings have included 
many interesting field trips. Some of 
my memories of these annual meetings 
includes the Grand Canyon, Sunset 
Crater, Meteor Crater, and other spec-
tacular sites in Arizona and John Wesley 
Powell talking about his excursion down 
the Colorado River through the Grand 
Canyon; visiting gold mines in Colorado 
and copper mines in Arizona; the gla-
ciers and wildlife of Alaska and a talk 
about the Iditarod dog sled race; fossil 
collecting, tunnel tour, and the springs 
in New York; slate mine in Vermont; a 
gypsum mine in Colorado and watch-
ing sheetrock made; rock quarries in 
Illinois; deep sea fishing and canoeing 
with alligators in Florida to review some 
of the hydrogeology of the area; the 
dunes and glacial deposits in Michigan; 
the Great Lakes while in Illinois and 
Michigan; trips to highway road cuts, 
dams, tunnels, and bridge project sites 
to review the engineering geology of the 
area; geohazards tours of landslides, 
rockfalls, and land subsidence areas; 
mine reclamation and remediation sites; 
groundwater recharge and aquifer stor-
age sites; visits to many national and 
state parks to see the geology and spec-

tacular landscapes; and so many others. 
And, of course, we always need to collect 
more rocks to bring home for the office 
window sill or bookshelf.

I hope this reflection on past meet-
ings will encourage you to come to this 
meeting or one of the other upcoming 
annual meetings. For those of you who 
routinely attend, I know you can attest 
to the value of the technical program and 
the camaraderie of the field trips and 
social events. If you have never attended 
an annual meeting or it has been a long 
time since you attended one, you should 
come to this meeting. I think that once 
you attend one of the meetings that you 
will look forward to the next ones. 

I look forward to seeing you at one 
of meetings and talking with you as we 
enjoy the geology and hospitality of so 
many different parts of the country. So, 
save the date of the next AIPG annual 
meeting and make it a tradition to go to 
each year’s meeting.

 
START AN 

AIPG STUDENT 
ChAPTER TODAY!

The AIPG Student 
Chapter Manual is avail-

able on the AIPG National 
Website at  

www.aipg.org or contact 
National Headquarters at  

(303) 412-6205.
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PRESIDENT’S MESSAGE

William J. Siok, CPG-04773

 EXECUTIVE DIRECTOR’S COLUMN

State Geological 
Surveys Are Under 
Severe Strain

What with preoccupation with careers, 
personal lives, taxes, price of gasoline, 
many of us are probably not cognizant 
of the toll being exacted upon the state 
geological surveys by recent legislative 
fiscal priorities. Of course, we’re all man-
aging and living with the consequences 
of financial profligacy beyond our con-
trol, and this irresponsible stewardship 
has finally even caught up with the 
relatively small budgetary requirements 
of almost all the state geological surveys.

Listing each survey and trying to 
examine and understand the various 
state government decision-making pro-
cesses can’t easily be accomplished. 
Suffice it to know that with few excep-
tions, the state geological surveys are 
in danger of significant diminution of 
ability to provide services. The surveys  
contribute to the protection of public 
health and welfare and support positive 
economic development. In a few cases, a 
survey is being dismantled and its vas-
rious functions relegated to other, non-
essential departments, where they will 
be subsumed by irrelevant programs. 
In the worst cases, a few surveys will 
go the way of the famous Cretaceous 
leviathans, to extinction. 

Most practitioners depend to a very 
large extent upon the objective data and 
maps produced by state geological sur-
veys. An excerpt from the AIPG White 
Paper “IMPORTANCE AND FUTURE 
ROLES OF STATE GEOLOGICAL 
SURVEYS” follows, the entire paper 
can be found on the AIPG website (www.
aipg.org).

“The state geological surveys serve our 
country in a significant role by providing 
unbiased and sound scientific research, 
geologic data and maps, and reports to 
the public, industry, academia, govern-
ment agencies as well as local, munici-
pal, county, state, and federal legislators 
and regulators. The responsibilities of 
the surveys vary somewhat from state 
to state, depending upon the enabling 

legislation, the specific needs of each 
state and the traditions under which 
each survey evolved. A thorough under-
standing of the state’s geology is required 
to make informed decisions pertaining 
to the state and regional energy, water, 
mineral and land resources and to make 
this information available to the public. 
In many cases the longevity of a particu-
lar survey has allowed it to become the 
state’s most valuable source of informa-
tion on natural resource issues. Some 
surveys were established well over 150 
years ago and others are approaching 70 
to 80 years of existence. State geological 
surveys continue to be a critical resource 
for the nation.

“The surveys develop and provide 
an array of publications for the general 
public as well as strong technical reports 
and data collections that are used by 
geologists and other earth science pro-
fessionals in public agencies and private 
industry. Typical environmental and 
geological hazard reporting and mapping 
projects may include hazard zone maps 
for earthquakes, tsunamis, landslides, 
rock fall and other slope failure, sink 
holes, areas with accelerated soil erosion 
and other adverse soil conditions, land 
subsidence and earth fissures, volcanic 
activity, areas prone to flash flooding 
and debris flows, shoreline and stream 
erosion, geomagnetic storms, avalanche 
zones, radon, arsenic, and other local 
hazards. These reports and maps may 
be used to identify, inventory, assess, 
and mitigate geologic and subsurface 
environmental hazards to promote safe 
and responsible land use, and to facili-
tate emergency preparedness. Other 
important studies include identification 
of natural resources such as oil, natural 
gas, coal, geothermal energy, mineral 
resources, water resources (including 
conditions related to water quality and 
quantity), subsurface storage of CO2, 
hydraulic fracturing associated with 
shale gas extraction, and the need for 

alternative energy. It is critical to have 
a thorough understanding of these 
resources and their related geological 
settings for environmentally safe, eco-
nomic, and sustainable development.”

Many AIPG sections are engaged 
in efforts to minimize the damage to 
state geological survey programs caused 
by budgetary constraints. Some of the 
efforts have been successful in minimiz-
ing deleterious impacts upon critical 
survey programs, in a few instances 
surveys have been seriously diminished.

You are encouraged to contact your 
respective state geologist (assuming you 
still have one) and ascertain the status of 
your survey. It may be that there is still 
time to save it from significant cut-backs 
or even elimination.

American Institute 
of Professional 

Geologists 
Upcoming Events 

 
September 22-26, 2012  

Rapid City, SD 
Geology and Natural 

Resources of the Black Hills 
and Adjoining Basins 

Presented jointly by AIPG 
and the AIPG SD Section 

 
October 4, 2012 -  
Greenville, NC 

Groundwater Resources 
Issues in the Coastal Mid-

Atlantic 
 

2013 - AIPG 50th 
Anniversary 

October 23-26, 2013 
Foothills of the Rocky 

Mountains, CO
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Answers:
1. The answer is choice “c” or “Gutenberg-Weichert Discontinuity”. It marks the boundary between the Earth’s mantle and 

the fluid outer core, at an approximate depth of 2,900 kilometers below the surface. Past this point, P waves (longitudinal, 
push-pull or compressional waves) slow down significantly and S waves (shear, secondary or transverse waves) do not 
propagate.

 The “Mohorovicic Discontinuity” describes the boundary between the Earth’s crust and mantle. Average oceanic crust 
has a thickness of about 7 kilometers, whereas continental crust may range in thickness between 30-50 kilometers, being 
thickest under mountains.

 The “Benioff Zone” is a distinct earthquake zone which begins at an ocean trench and slopes downward and landward 
into the Earth at angles ranging from 30 to 60 degrees. In plate tectonics, they are characteristic of subduction zones and 
the down-going lithospheric plates.

2. The answer is choice “b” or “the stream’s competence.” “Competence defines the maximum size or largest particle that a 
stream can transport.

 The “capacity of a stream is the total load of sediment that a stream can carry.

 A stream’s discharge refers to the volume of water that flows past a given point per unit of time. Discharge is calculated 
as the product of channel width times channel depth times average velocity. 

 
3. The answer is choice “b” or “these are drumlins indicating ice movement from NE to SW.” 

 “Drumlins” are asymmetrical hills of glacial till, shaped as an inverted spoon, which are aligned in a direction parallel to 
that of the ice movement. The gentle side points in the direction of the ice flow.

 “Eskers” define long and meandering ridges of glacial sediment. “Eskers” are deposited in tunnels located within and under 
the glaciers. Melt water loaded with sediment flowing under and out of the ice is responsible for creating these features. 

 “Kettles” or “kettle lakes” describe depressions generated by the melting of stagnant blocks of ice surrounded by sediments.

 “Drumlins”, “eskers” and “kettles” are classic depositional features found in the “outwash plain” in front of receding ice 
sheets. 

4.  The answer is choice “b” or “Fm = 5.2 * 109 foot-lb”. The proof follows:

ansWers to questions on PaGe 23
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ansWers to questions on PaGe 23

 Weight “w” is mass “m” times gravity “g”. Let “T” represent the shear force and “N” the normal force. Then: 
 w = mg     (eq. 1)
 T = w * sin Ө
 T = mg sin Ө   (eq. 2)
 N = w * cos Ө
 N = mg cos Ө   (eq. 3)
 Now, sin Ө = h/S, then:
 S = h/sin Ө    (eq. 4)

 Work “W” is defined as the product of force (F) times displacement (S). Then:
 W = F * S    (eq. 5)
 In terms of the shear force:
 W = T * S    (eq. 6)
 Substituting (2) and (4) into (6):
 W = (mg sin Ө) * (h/sin Ө)

  W = mgh    (eq. 7)
  Equation (7) defines the work done ignoring friction.

To account for the work done against friction (Wf), we define the frictional force (Ff) in terms of the normal force (N) and  
		the	coefficient	of	friction	(μ):
Ff	=	μN	 	 	 	 (eq.	8)
Substituting (3) into (8):
Ff	=	μ	*	mg	*	cos	Ө   (eq. 9)
Wf = Ff * S    (eq. 10)
Substituting (9) and (4) into (10):
Wf	=	(μmg	*	cos	Ө)(h/sin Ө)
Wf	=	μmgh	*	cot	Ө   (eq. 11)
 
Now, the total work (Wt) must be:
Wt = W + Wf    (eq. 12)
Substituting (7) and (11) into (12):
Wt	=	mgh	+	μmgh	cot	Ө
Wt	=	mgh	(1	+	μ	cot	Ө)   (eq. 13)

Wt in equation (13) is the quantity that we seek. In our example:
m = 1 * 106 kg
g = 9.8 m/sec2

Ө = 30o

h = (1000) * (sin 30o) = 500 m
μ	=	0.25
cot 30o = 1.73

Thus, (13) becomes:
Wt = [(1 * 106 kg) * (9.8 m/sec2) * (500 m)] * [1 + (0.25) * (1.73)]
Wt = 7.022 * 109 joules   (eq. 14)
Since 1 joule = 0.738 ft-lb, equation (14) becomes:
Wt = 5.2 * 109 ft-lb   (eq. 15)

Equation (15) is the answer that we wanted and corresponds to our choice “b”.
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Box Checking Versus 
Professional Judgment

I received and interesting message 
from a CPG who is licensed in several 
states and who has been a consultant 
for many years. He had let his license 
in one state lapse and was applying 
for re-instatement. The problem with 
his application was that he could not 
obtain signed statements from former 
supervisors. It has been a long time 
since this CPG worked for a company 
and all of his former supervisors have 
died. This is an example of what I’ll 
call “box-checking,” the blind compli-
ance with written requirements without 
thinking about the intent of the require-
ment and, in this case, working with the 
applicant to provide a suitable substitute 
for the specific requirement. To me, 
obtaining such statements from recent 
clients or colleagues makes a whole 
lot more sense that insisting on some-
thing from a supervisor on a job say 35 
years ago. Obviously the requirements 
being applied contemplate applications 
from young professionals early in their 
careers, not someone whose been in the 
profession for decades. The fact that the 
CPG has current licenses in other states 
made no difference to his application 
either.

AIPG’s screening process for CPGs 
has encountered this problem with those 
geoscientists who have been independent 
consultants for a long time. The solu-
tion the National Screening Committee 
reached was to ask for employment 
verification forms from recent clients, 
preferably clients for whom a number 
of projects have been completed. The 
minimum experience requirement for 
certification is 96 months of professional 

experience. The point of experience veri-
fication is to establish that the applicant 
has current professional skills and qual-
ifications. Obtaining employment—in 
this case consulting experience—for 96 
months is less of a burden than trying 
to verify 20 or 30 years of work history. 

Box checking arises in other contexts 
as well. For example, the JORC Code 
requirements for a competent person 
have been interpreted narrowly despite 
notes to the rules regarding the applica-
tion of professional judgment. The JORC 
Code distinguishes between experience 
in mineral exploration from experience 
at an operating mine. While there are 
differences in these types of experi-
ence, the basic principles of deposit 
delineation are similar in my view. The 
JORC requirements also seek specific 
experience in the type of deposit being 
evaluated. While the notes allow some 
professional judgment in evaluating this 
requirement, there has been a tendency 
to box check rather than inquire and 
exercise judgment about the specific 
skills needed for a particular job.

Box checking is perhaps a symp-
tom of no tolerance policies of various 
types that remove the options for judg-
ment or discrimination between cases. 
Discrimination is often viewed as a 
dirty word. Discrimination when based 
on ethnic background, gender, etc. is 
inappropriate. But discrimination is 
permitted in a wide variety of decisions 
and involves the exercise of judgment. 
How is a particular set of circumstances 
the same as or different from a similar 
case? Where there are differences, the 
decisions can be different. There is grow-
ing recognition that no tolerance policies 
have led to undesirable decisions and the 

pendulum is beginning to swing back to 
allowing judgment to be applied.

Nevertheless, as demonstrated by the 
example starting this topic, box checking 
remains all to frequent in many areas 
including those that affect our profes-
sional lives. When such cases occur, con-
tacting AIPG can sometimes help resolve 
the problem. Active AIPG Sections can 
and have affected policies involving 
geoscientists on the state level. On 
the federal level, AIPG can sometimes 
help as well. Many AIPG members are 
members of regulatory boards. If noth-
ing else, highlighting problems resulting 
from box checking at least highlight the 
problem and sometimes lead to change. 
What the outcome in particular cases 
may be is unknown. But if you don’t try, 
nothing will change.

Oral But Not Written 
Disclosure to a Client 
About a Potential 
Problem

The discussion of this topic in column 
138 in the Mar/Apr 2012 issue prompted 
some good and bad reflective memories of 
past jobs for several readers. The issue 
discussed was the professional character 
of the work of a biologist and whether 
his observations about the impact of a 
proposed development on a neighbor-
ing wetland. Environmentalists, historic 
preservation and/or archeological pro-
fessionals, regulators, etc. can signifi-
cantly impact proposed projects. Should 
an old mine dump generating acid run-
off not be remediated in order to save 
some old or even not so old structures 
sitting on the dump that are deemed 
historic buildings? You can remediate 
by removing the dump but not without 

Topical Index-Table of 
Contents to the Professional 

Ethics and Practices Columns
A topically based Index-Table of 

Contents, “pe&p index.xls” cov ering col-
umns, articles, and letters to the editor 
that have been referred to in the PE&P 
columns in Excel format is on the AIPG 
web site in the Ethics section. This Index-
Table of Contents is updated as each issue 
of the TPG is published. You can use it to 
find those items addressing a particular 
area of concern. Suggestions for improve-
ments should be sent to David Abbott, 
dmageol@msn.com
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impacting the historic structures. Which 
goal is more important? All too often, 
lawyers are the only ones who profit from 
this sort of situation.

Students and Job 
Outlook

Patrick Leahy, CPG-10507, 
Executive Director of the American 
Geoscience Institute, presented an 
interesting paper, co-authored with 
Christopher Keane, “Emerging Risks 
to the Geoscience Workforce—Four 
Cornerstones of Ensuring a Sustainable 
Workforce,” at the 4th International 
Professional Geologists Conference in 
Vancouver, BC in January. This presen-
tation addressed the issue of student job 
outlook in the coming years. Leahy noted 
that over the next 10 years:

•	 125,000	geoscientists	in	the	US	are	
expected to retire

•	 72,000	 new	 geoscience	 jobs	 are	
expected to be created by 2018

•	 15,000	 graduate	 geoscience	
degrees are expected to be award-
ed

•	 or	45,000	new	geoscientist	degrees	
if the BS is included

•	 that	yields	a	net	deficit	of	150,000	
of jobs versus graduates by 2021

Because the MS level is considered by 
most as the entry-level degree for long-
term professional practice anymore, the 
job outlook for new geoscientists is excel-
lent. However, the net deficit indicates 
that finding adequately trained geosci-
entists is going to be a real problem. 
What will happen to society if those jobs 
are unfilled or are filled by under- to 

unqualified people? I encourage those 
interested to view Leahy’s presentation 
at http://www.4ipgc.ca/wp-content/
uploads/2011/03/1_Patrick-Leahy_
Emerging-Risks-to-the-Geoscience-
Workforce1.pdf. 

Stephanie Jarvis, SA-1495, in her 
column, “Taking the Torch,” in the 
Jan/Feb ‘12 issue addressed a couple 
of important points. First, she noted 
that “[t]here’s a lot of knowledge and 
experience in those white hairs…you’ll 
probably be working [on your first job] 
under people that has been in the field 
for a while, so take advantage of all that 
experience.” I recently had a conversa-
tion about this with David Glater¸ 
CPG-6583, at Colorado Section lunch 
meeting. We noted that young profes-
sionals are more or less up-to-date on 
recent geoscience theory, computer pro-
grams, and data collection and analysis 
techniques. What those of us with white 
hair have is experience in evaluating 
and interpreting that data and how to 
present it in reports to employers or 
clients. We’re also more familiar with 
various regulations and their applica-
tion covering our area of geoscience. As 
Jarvis noted, “Knowing as much as you 
can about the progression of your field 
can only help you in the future, and 
there’s no better way to learn than by 
picking the brain of somebody who has 
seen a lot. Knowing how we got where we 
are is the first step to avoiding previous 
mistakes and being the best geologists 
possible.” As a t-shirt for the Colorado 
School of Mines Geological Engineering 
department put it several years ago, “He 
who sees the most rocks wins.”

Jarvis also recommended download-
ing “Reflections on a Geological Career” 
from the AIPG website. This book con-
tains the reflections of a number of 
experienced geologists practicing in a 
variety of geoscience areas. One of the 
major themes running through all these 
articles is the recommendation to be 
flexible, to be able to branch into other 
areas within geoscience, even within 
major specialties. In my own area of 
economic geology, the focus of the field 
changes every few years: copper and 
molybdenum, then uranium, then gold 
and silver, back through base metals, 
then precious metals again, and now 
rare earths (along with gold, platinum, 
and palladium. This cyclic nature of 
exploration reflects the fact that we are 
very good at finding the deposits of inter-
est and our success results in refocusing 
exploration on something else. The same 
is true in other major geoscience areas. 
Get a broad background in school and 
pick up more through continuing edu-
cation opportunities once you graduate. 
This is important to keeping employed 
throughout one’s career. Even professors 
and those in other research positions 
find their areas of focus changing over 
the years.

What Are You Really 
Measuring?

William Stone’s, MEM-2164, article 
in the Mar/Apr ‘12 issue of TPG provides 
an excellent reminder that care must be 
taken to ensure that the samples you’re 
collecting and the analyses of them are 
actually measuring what you want to 
measure. Gypsum is not the only mineral 

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 down-
loading the electronic version of The Professional Geologist from the members 
only area of the AIPG website. The cost of the CD is $25 for members, $35 for 
non-members, $15 for student members and $18 for non-member students, plus 
shipping and handling. To order go to www.aipg.org. 
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that can give off water during a drying 
process in sample preparation. Various 
clays like bentonite (okay, mixed layer 
illite-smectite for you clay mineralo-
gists—kitty litter or drill mud for the rest 
of us) and zeolites come to mind. 

Another issue is determining whether 
the test you are using really measures 
what you think it does? And just as 
important, is the test repeatable, that 
is, does repeated testing of the same 
sample yield the same result. As I noted 
in “Assuring the reliability of your sam-
pling results: the LA abrasion test” in col-
umn 121 (May ‘09) the LA abrasion test 
failed on both providing a true measure 
of an aggregates durability and being 
repeatable. Also, even if the test used 
works in most cases, does it work in your 
particular case.. Stone has provided an 
excellent example of the misapplication 
of a standard test.

CPGs, State & Provincial 
Licenses, and NI 43-101 
and NI 51-101

There has apparently been some con-
sternation in ASBOG over the Canadian 
Securities Administrators (CSA) ceas-
ing to recognize ASBOG state PG/RG 
licenses as the basis for being a Qualified 
Person for NI 43-101 reports (mining) 
and NI 51-101 reports (oil & gas). AIPG’s 
CPGs are recognized for this purpose. 
However, having a CPG does not exempt 
one from having to comply with the 
licensing requirements of the state or 
Canadian province in which the property 
in question is located.

The CSA dropped their recognition of 
ASBOG PG/RG licenses because of the 
failure of the licensing boards in at least 
most states to be willing to discipline 
licensees whose misconduct involved 
properties outside the boundaries of the 
licensing state. I understand both the 
CSA’s position and the issues involved 
with out-of-state discipline by the licens-
ing boards. The issues are largely legal. 
I’ve been made aware that at least some 
states are working with the CSA to 
resolve the issue.

One of the interesting things reported 
at the 4th International Professional 
Geologists Conference in Vancouver was 
the efforts by the licensing bodies in the 
Canadian provinces to provide for mutu-
al recognition of each other’s licenses in 
instances of occasional practice. It sure 
would be nice if mutual recognition were 
to occur in the US.

IN MEMORY
Graham R. Curtis 

CPG-02510 
Member Since 1973 

March 18, 2012 
 Lakewood, Colorado
Thomas W. Fowler 

CPG-06827 
Member Since 1985 

 Pearl River, New York
Valton D. Landrum 

CPG-08803 
Member Since 1993 
 Beulah, Colorado
William D. Shea 

CPG-00235 
Charter/Emeritus 

Member 
Member Since 1964 

March 22, 2012 
 Fort Collins, Colorado

hy Seiden 
CPG-00531 

Charter/Emeritus 
Member 

Member Since 1965 
 Bakersfield, California

Charles D. Tyler 
CPG-03333 

Member Since 1976 
 hurst, Texas

Paul Witherspoon 
CPG-00145 

Charter/Emeritus 
Member 

Member Since 1964 
February 10, 2012 

 Berkeley, California

Donation in honor
AIPG National would like to thank 

Claire Witherspoon for the $100 dona-
tion to the scholarship fund. Claire’s 
donation is in honor of her father, 
Paul Witherspoon, CPG-00145, char-
ter member of AIPG. Paul passed away 
February 10, 2012.

William D. Shea, CPG-00235, died 
March 22, 2012. He was born November 
26, 1927 in Ashtabula, Ohio. After gradu-
ation from Harbor High School in  1945, he 
joined the Navy and served in the South 
Pacific. After the service, he entered 
Bowing Green State University, trans-
ferring to the University of Oklahoma 
where he received a degree in geology in 
1952. Mr. Shea was a member of several 
geological organizations. 

After graduation, Mr. Shea worked for 
several oil and gas exploration compa-
nies, resigning his last company position 
in 1966 to become a consultant and inde-
pendent oil and gas operator. In 1977, he 
formed Shea Energy Company, a family 
owned company, and continued work as 
a consultant, independent operator and 
land title contractor. Mr. Shea’s work 
took him from Canada to South Texas 
and from California to Pennsylvania.

Mr. Shea was a 50 plus year mem-
ber of the American Association of 
Petroleum Geologists, a charger member 
of the American Institute of Professional 
Geologists, CPG-00145, and was a mem-
ber of numerous other professional and 
industry organizations. Besides geology, 
Mr. Shea’s interest were classical music 
and the study of history. He owned exten-
sive libraries in both fields.

IN MEMORY

AIPG Section Websites 
AIPG Section Website links are 

on the AIPG National Website at 
www.aipg.org. Click on the top 
right drop down menu and click 

on Section Websites. If your 
section does not have a website 
contact AIPG Headquarters to 
get one setup (wjd@aipg.org). 
AIPG Headquarters will main-

tain a website for your section. 
Several sections (AZ, CA, CO, 

FL, GA, HI, IL Chapter, MI, MO, 
NM, OK, PA, and TN) are exam-
ples of websites hosted by AIPG 

National.
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 aiPG Ballot

VICE PRESIDENT — (Term of Office 2013))

 James A. (Jim) Jacobs

           helen Madeksho-hickman

  Write In ________________________________

OFFICIAL AIPG 2012 BALLOT  
NATIONAL OFFICER ELECTION

Election of officers shall be by a ballot. The 
ballot shall be sent to all Members by May 15. 
Election shall be by the majority of all quali-
fied ballots cast. In order to be counted, ballots 
must be received at Institute Headquarters 
on a date named by the Executive Committee, 
which date shall be no later than June 30. 

BALLOTS MUST BE RECEIVED AT 
hEADQUARTERS BY JUNE 30, 2012. 

YOUR AIPG NAME AND MEMBER 
NUMBER  MUST BE PRINTED BELOW 

FOR ThE BALLOT TO BE VALID.
Only AIPG CPG’s and MEMBERS are 

authorized to Vote.

Name _________________________________________

Member Number_______________________________

Mail in this ballot or Vote Online

PRESIDENT ELECT — (President in 2014))

 Raymond W. (Ray)Talkington

           Write In _______________________________

TREASURER— (Term of Office 2013-2014))

 Lawrence M. (Larry) Austin

           Write In _______________________________

Is Your Profile Correct? 
It is important to keep your address, phone 

numbers, and e-mail information up to 
date in our records. Please take the time 

to go to the AIPG National Website, www.
aipg.org, login to the member portion of 

the site and make sure your information is 
correct. You can edit your record online. If 
you do not know your login and password 
you can e-mail National Headquarters at  

aipg@aipg.org or call  
(303) 412-6205.

VOTE 
  VOTE 
    VOTE

 Should I become a CPG?
Have a you been thinking about 

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

The CPG application can be found 
on the website under ‘Membership’. 
Just follow the instructions. The basic 
paperwork includes the application, 
application fee, transcripts, geological 
experience verification 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
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HyDROTHINk

Wells Can Be  
Recycled Too
William J. Stone, MEM-2164

Constructing water wells is expensive 
as it entails the costs of several steps: 
drilling, well completion, well develop-
ment, well testing and pump installa-
tion. However, it is usually unavoidable 
in rural areas. One exception is the 
reworking of an existing well. The recy-
cled well need not have been drilled for 
water. Abandoned or unsuccessful (dry) 
petroleum wells are deep enough to 
reach the water table, penetrate poten-
tial aquifers and therefore may be good 
alternatives.

Once while working for a state geo-
logical survey, this alternative supply 
became an option. A nearby Indian Tribe 
was acquiring private land to expand its 
ranching activities. The problem was 
there were no water wells on one of the 
parcels.

I was approached by a local consult-
ing engineer working for the Tribe 
to suggest some options. Because the 
state survey had been studying the coal 
resources in the region, we had a good 
idea of the geologic section within reach 

of a traditional water well. Electric logs 
of exploration holes showed potential 
sandstone aquifers within 200 ft of the 
ground surface. However, that water-
supply option required starting from 
scratch: that is, installing an expensive 
new well.

There was also an alternative water-
supply option. In the state survey’s 
subsurface library, I discovered that 
a dry oil well existed on the property. 
Being a dry hole, there was no chance 
of oil in the well or water. Useful data 
for the well, such as bore and casing 
diameters, total depth and tops of the 
units penetrated, were readily available. 
Since the well already existed and had 
been drilled more than 9,000 ft deep to 
the Precambrian basement, it provided 
a broader range of aquifer possibilities 
than would be encountered if one were 
constrained by the expense of deep 
drilling.

The cost of converting this oil test 
into a water-supply well would involve 
that for drilling out thin existing cement 

plugs, logging behind casing, plugging 
the well back to just below the potential 
aquifer, perforating casing, aquifer test-
ing, and installing a pump. A production 
casing with screen might be needed, 
depending on the size of perforations 
vs aquifer texture. Costs, at that time 
at least, for the required drilling out 
of plugs, logging, plugging back, perfo-
rating, testing and pump installation 
seemed favorable and recycling the well 
was considered very competitive with 
drilling and constructing an entirely 
new well.

 The main potential drawback of con-
verting an oil well is its pre-determined 
location. The recycled well might not 
be where the supply is most needed. 
Installing a pipeline to the desired 
delivery point would be an additional 
expense. TIP: For water supplies in 
rural areas, don’t overlook recycling an 
existing well. Abandoned dry oil wells 
are attractive alternatives.

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

www.geodm.com or
www.aipg.org

FREE RESUME 
POSTING 

POST AND VIEW 
RESUMES FOR 

FREE ON THE AIPG 
NATIONAL WEBSITE 
VIEW JOB LISTINGS 

FOR FREE 
www.aipg.org  

Click on Jobs.
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STUDENT’S VOICE

Inspirations from  
the Field
Stephanie Jarvis, SA-1495, 
sjarvis@siu.edu

It didn’t quite sink in until we got 
on the plane in Houston. A couple of 
really late nights writing and rewrit-
ing the equipment list, finishing up an 
inconveniently timed GSA student grant 
application deadline, and trying to figure 
out what exactly I was going to Central 
America to do had me pretty preoccupied 
and…tired. An early morning flight out 
of St. Louis didn’t help. But once I was 
on that plane it hit—field work!! By the 
time we landed in Costa Rica, I couldn’t 
even be that derailed by the realization 
that I had left my folder with everything 
I had printed out (maps, graph paper, 
papers to read, driving directions) in the 
back pocket of the seat in front of me on 
our first flight. 

Though I was definitely excited for 
my first taste of the tropics, to say I was 
intimidated would be a gross understate-
ment. For starters, the whole interna-
tional travel thing had me feeling quite 
inept—I had no idea what was going on. 
Then, not only do I not know Spanish, 
my non-English brain is in French. So, 
though a simple word such as “gracias” 
is well within my communication abili-
ties, the effort it took to prevent myself 
from saying “merci beaucoup” every 
time it was appropriate left me unable 
to respond at all. Talk about feeling like 
a snobby tourist. Then, there was the 
research. Two sites (one of which I found 
online), an abstract idea by my advisor 
that I wasn’t really all that confident in, 
and tight timeline didn’t exactly ease my 
mind. But, at least I was going to play 
in streams! And I had the help of some 
awesome field assistants (though having 
assistants meant I was in a directing 
role, increasing the sense that I should 
be more prepared than I felt).

Despite my best intentions to declare 
myself a geologists through and through, 

I found myself working in an area that 
isn’t traditionally in the realm of geol-
ogy: ecotourism. Specifically, high relief 
neotropical development. In short, we’re 
using geomorphic parameters to mea-
sure the impact of high-end residential 
development on the surrounding land-
scape. So we didn’t see, or stop to take 
a good look at, many rocks. Instead, we 
were pondering the possible fates of 
permaculture swales and road drainages 
and figuring out how to navigate up 
and down boulder and waterfall-ridden 
streams, ever watchful of spiders and 
snakes and whatever else may be lurk-
ing under the ledges. We did see some 
pretty nice landslides along roads, along 
with some pretty sketchy landslide pre-
vention measures. The lack of spatial 
and long-term datasets for the region, 
in combination with the time-frame of 
a Masters and the nature of field work 
in tropical systems, means that there 
probably wont be as much quantifying 
as I’d like—a main source of my initial 
misgivings. But I still have quite a bit of 
data searching to do, and I’m becoming 
more confident that I’ll be able to tell a 
good story by this time next year.

Perhaps the most valuable part of 
the trip was the chance to get to know 
my “field assistants”. My project is 
part of their IGERT program, an NSF-
funded interdisciplinary PhD program 
on watershed science and policy. Having 
PhDs as my field assistants for my 
Masters field work seemed a little back-
wards but was extremely valuable. Both 
were women, one a geologist and one 
a zoologist, interested in everything, 
from bugs, rocks, and plants to great 
music and politics. Listening to them 
talk and seeing how they thought about 
research problems and questions made 
me come to a realization: I need to repri-

oritize. There is no reason I should be so 
unaware of what is going on the world, 
especially in areas I’m interested and 
directly involved in. I always thought I 
was in touch and well-read, but somehow 
I’ve become very tunnel-visioned while 
in college, not taking in more informa-
tion that what is being assigned to me. I 
think this is a common trap for students. 
While I’m definitely learning things I 
want to know, since I’m taking classes 
and doing research that I’m interested 
in, I don’t feel like I’m following my own 
intellectual journey. To do so means that 
I need to make time to pick up a book 
when there’s something I want to know 
more about, or read that article that’s 
been sitting on my desktop for half a year 
because I thought it looked interesting 
but haven’t had time to really digest it, 
or read magazines as I get them and 
not let them pile up with the EOSs and 
letters I need to respond to. Being thus 
more aware, I’ll gain a better sense of 
where my interests really lie and what 
problems I really care about. The first 
step to doing this? Not putting it on 
my to-do list for later. Considering how 
many to-do lists I go through in any given 
week, that in itself is a huge milestone.

While I’m still not completely confi-
dent in the soundness of my study (a 
recurring trait that I can’t decide is good 
or bad for research—does it mean that 
I’m being a perfectionist, or that I’m 
doing bad work?), I can safely say that I 
learned and grew a lot on this field trip. 
I also got to see monkeys, a sloth, lots 
and lots of tiny frogs, and some beautiful 
beaches. Therefore, the trip was a suc-
cess! The plan is for another one next dry 
season to see what has changed. Until 
then, it’s data analysis, GIS work, and 
lots of Spanish. And a good book or two.
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EDUCATOR’S PAGE

Michael J. Urban, MEM-1910

Rising Gas Prices and 
U.S. Energy Economics: 
Capitalizing on  
Current Events

As we in the United States face rising 
gasoline prices at the pump, geoscience 
educators may wish to consider class-
room opportunities to discuss gasoline, 
national energy supply and demand, and 
the economic context surrounding the 
cost of crude oil as the primary ingredi-
ent in gasoline. Many teachable moments 
will likely arise during our introductory 
and environmental geology, petrology, 
and general science survey courses as 
we wrap up our spring semesters and 
experience even higher projected gas 
prices after April. 

How much do you think your geoscience 
students know about energy use in the 
United States? Could your students 
accurately answer the following ques-
tions: Which country is the largest U.S. 
supplier of imported oil? What percent-
age of oil and natural gas consumed by 
the U.S. is produced in North America? 
What percentage comes from the Persian 
Gulf? What factors affect the price of 
gasoline in this country? [The first three 
questions are based on similar questions 
posed in the Energy IQ Survey conducted 
by Harris Interactive® for the American 
Petroleum Institute (API)1.]

If our students – before explicit 
instruction – constitute a representa-
tive sample of the general population, 
they may not fare well on the four ques-
tions asked above, or on other similar 
energy-related questions. Results from 
the most recent Energy IQ Survey (2009) 
suggest that many Americans do not 
have correct understandings about how 
U.S. energy demands are expected to 
change over time; the percent of future 
global and national energy demands that 
will be met by fossil fuels; the percent of 
U.S. oil imported from the Persian Gulf; 
and the percent of U.S. oil consumption 
produced in North America2. As educa-
tors, we might consider using questions 
like those on the Energy IQ Survey as 

a pre-test before discussing some of 
these important topics with our classes. 
Subsequently providing students the 
survey results will illustrate to them 
that they are not alone and that many 
Americans have similar misunderstand-
ings about energy. Following such an 
introduction, we might expose our stu-
dents to a lesson or lecture about crude 
oil in the open market, factors affecting 
gasoline prices, and an overview of the 
economics of U.S. energy supply and 
demand.

A Little Background
Contrary to what many Americans 

believe, the United States produces 
about 50% of the petroleum products 
consumed in the country (as of 2010)3. 
Most of the oil consumed in this coun-
try comes from North America (over 
70%). Canada supplies about 25% of 
our crude oil imports, whereas Saudi 
Arabia contributes about 12%3. Crude 
oil is the main ingredient in gasoline, 
and so understanding how its cost is 
determined in a global market is criti-
cal to understanding the prices paid at 
the pump.

Gasoline (gas) is a hydrocarbon mix-
ture derived from crude oil, contain-
ing additional ingredients specific to 
enhancing performance. The price of 
gasoline is directly tied to the cost of 
crude oil, since it is the primary raw 
material, and while there may be a short 
lag time, ultimately gas prices follow the 
crude oil market. The cost of crude oil is 
set on the global market, and so is influ-
enced by a number of factors, includ-
ing: exchange rates, Organization of 
Petroleum Exporting Countries (OPEC) 
production, economic stability, risk fac-
tors (e.g., political unrest in the Middle 
East), weather events (e.g., Hurricane 
Katrina), and the value of the U.S. dol-
lar3. Though the most important factor 

affecting gasoline price, crude oil is not 
the only factor; gasoline prices vary 
by region, related to costs associated 
with transportation, state and local 
taxes, and retail market demands and 
competition. According to the American 
Petroleum Institute, about 71% of every 
dollar spent on gas goes toward the price 
of crude oil, 14% toward taxes, and 15% 
toward combined refining, transporta-
tion, and retailing costs3. 

The typical cost of crude oil lately 
has ranged from $105 to $120 a barrel 
(42 gallons), and at the time this article 
went to press, the cost of West Texas 
Intermediate (used as the standard in oil 
pricing) was $107.40 per barrel (March 
9, 2012)3,4. What all of these factors 
translate into at the pump is an average 
price of $3.829 for regular unleaded gas 
(March 12, 2012)4. Regional differences 
in gas prices across the United States 
were as follows (per gallon): Rocky 
Mountains ($3.48), Gulf Coast ($3.65), 
East Coast ($3.77), Midwest ($3.81), and 
West Coast ($4.22)5. 

As we approach the onset of sum-
mer, and an increase in vacation travel, 
we can expect an increase of gas prices 
at the pump. Currently (as of March 
6, 2012), the U.S. Energy Information 
Administration is forecasting gas prices 
in April through September to average 
around $3.92 per gallon, with a peak of 
about $3.96 per gallon occurring in May 
20126. Projecting oil prices is complex, 
and right now, legislative decisions, 
commodity speculators, and reductions 
in refinery activity (i.e., the closing of 
some Northeast petroleum refineries) 
may alter these forecasts. 

To contextualize the issue of gasoline 
prices, see Table 1 for the trend in aver-
age prices for selected years since 1980. 
The record U.S. average retail gasoline 
price occurred in July of 2008, at $4.11 
per gallon7.
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Capitalize on Interest in 
Current Events 

The majority of our college students 
are probably aware of the increasing 
cost of gasoline, and some are likely very 
concerned about it. As geoscience educa-
tors, we can capitalize both on student 
interest in gas prices as a motivator 
to learn more about the economics of 
petroleum energy, and on the immediate 
connection of course content to current 
events. Learning about the global factors 
affecting the cost of crude oil, and how 
the cost of crude oil is combined with 
other costs to determine gas prices at 
the pump, is valuable for understanding 
energy economics in the U.S. and for 
increasing the overall scientific literacy 
of our students. If you are not already 
doing so, consider taking a little time in 
your geosciences course(s) to highlight 
the connection between geology and 
everyday economics by engaging your 
students in a discussion about gasoline 
pump prices. We would all likely benefit 
from preparing, presenting, or receiving 
a thorough lecture or lesson on this topic. 
[This issue’s featured resource may be 
useful to either prepare students for an 
educated discussion about gasoline and 
petroleum resources, or as reinforce-
ment after a lecture/lesson about energy 
economics. Or, refer to the list of refer-
ences to begin investigating this topic in 
further detail.]

Featured Resource
The American Petroleum Institute’s 

(API) “Adventures in Energy” interac-
tive tutorial: http://www.adventuresin-
energy.org/index.html 

This resource consists of a series of 
modules designed to promote an under-
standing of oil and natural gas. Module 
topics (menu items) include: What are 
Oil and Natural Gas?, Exploration and 
Production, Natural Gas Processing, 
Refining Oil, Oil and Natural Gas in 
Your Life, and more. In addition to pro-
viding descriptive sections within each 
module, each section ends with a quick 
quiz for self-assessment. While the site’s 
appearance may convey the impression 
it is geared more for secondary school 

students, the information is presented 
in a detailed, useful, and interesting 
manner. The resource is probably most 
applicable in introductory geosciences 
courses or to introduce or reinforce a 
discussion about the processes involved 
in energy production (e.g., as described 
in the previous sections of this column). 

References:
1. Harris Interactive. 2009. Energy 

IQ Survey. American Petroleum 
Institute. 

2. American Petroleum Institute. 
2011. Test your energy IQ: What’s 
your energy IQ? http://www.api.
org/oil-and-natural-gas-overview/
classroom-tools/online-education-
resources/energy-iq.aspx.

3. American Petroleum Institute. 
2012, February. What’s Up With 
Gasoline Prices? API Digital Media: 
2012-049. 

4. U.S. Energy Information 
Administration. 2012, March 9. 
Weekly Petroleum Status Report: 
Highlights. http://www.eia.gov/
oil_gas/petroleum/data_publica-
tions/weekly_petroleum_status_
report/wpsr.html.

5. U.S. Energy Information 
Administration. 2012, March 14. 
This Week in Petroleum. http://
www.eia.gov/petroleum/reports.
cfm?t=9999&f=d.

6. U.S. Energy Information 
Administration. 2012, March 
6. Short-Term Energy Outlook: 
Highlights. http://www.eia.gov/
forecasts/steo/.

7. American Petroleum Institute. 
2012, March 14. U.S. Gasoline and 
Distillate Fuels Update. http://
www.api.org/~/media/Files/Oil-
and-Natural-Gas/Gasoline/US_
gasoline-distillate-update.ashx.

8. U.S. Energy Information 
Administration. 2012, February. 
Monthly Energy Review: Table 9.4 
– Motor Gasoline Retail Prices, U.S. 
City Average. http://www.eia.gov/
totalenergy/data/monthly/pdf/
sec9_6.pdf.

Year 1980 1990 2000 2005 2008 2009 2010 2011
Price $1.25 $1.16 $1.51 $2.30 $3.27 $2.35 $2.79 $3.53

Table 1. United States City Average Retail Gasoline Prices8.

*Gasoline prices given in dollars per gallon (regular unleaded). Prices rounded.

INSURANCE 
PROGRAMS

 Available to
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

Liberty Mutual Insurance 
Auto and Home 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 dis-

counted prices.  
Representative: Carol 

Streicher

The Wright Group 
Professional Liability Insurance  

General Liability Insurance 
http://www.thewrightgroupinc.com 

Phone: 303-863-7788

Financial Services  
The Consulting Group at 

RBC Wealth Management 
David Rhode, Senior 

Investment Management 
Specialist/Financial Advisor 
http://rbcfc.com/david.rhode/ 

dave.rhode@rbc.com
Phone: 1-800-365-3246

Fax: 303-488-3636
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This service is open to AIPG Members as well as non-
members. The Professional Services Directory is a one year 
listing offering experience and expertise in all phases of geol-
ogy. Prepayment required. Advertising rates are based on a 
3 3/8” x 1 3/4” space

ONE YEAR LISTING FOR ONLY:
AIPG Member $300.00
Non-Member $400.00
Space can be increased vertically by 

doubling or tripling the size and also the rate.

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

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

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

dmageol@msn.com or dmageol@aol.com

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

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

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

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

AIPG Corporate Member



www.aipg.org MAY/JUNE 2012 • TPG 37

PROFESSIONAL SERVICES DIRECTORy

Want to purchase minerals and 

other oil/gas interests. 

Send details to: 

P.O. Box 13557, Denver, CO 80201.

AFLAC
Why Supplemental Insurance? 

Even the best health insurance plan can leave you vulnerable to:
Unpaid medical bills... including deductibles, co-payments, and  out-of-network charges. 

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

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

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

Accident/Disability,  Short-Term Disability, Cancer, 
Hospital Confinement Indemnity,  Hospital Intensive Care, 

Specified Health Event, Life, Long-Term Care, Dental 
Most important, all of our  policies pay cash benefits directly to you even if you have other coverage. You decide where 

the money goes. It’s your choice!

AFLAC 
http://www.aflac.com  

Carol Streicher, AFLAC Sales Associate 
Phone: (303) 674-1808 

Please identify yourself as an AIPG Member to receive the AIPG Association discounted prices.
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STUDENT APPLICATION FORM
American Institute of Professional Geologists 

Student Application – FREE Membership 
Sign up Online – www.aipg.org

12000 Washington Street, Suite 285, Thornton, CO 80241 – (303) 412-6205 -  aipg@aipg.org  

Last Name: First Name: MI: Suffix: 
School Name: Undergraduate   Graduate  Doctoral Candidate 

Preferred Mailing Address:  Home  School 
Anticipated Graduation 
Date:

Male    Female 
Birth Year: 

Street:
City: State: Zip: Country: 
School Ph:  Home Ph: Cell:
Email:
ATTESTATION:  I attest that I meet the requirements for AIPG Student Adjunct (currently enrolled in a geological 
science degree program) and agree to abide by AIPG Bylaws and Code of Ethics.

Applicant Signature: Date:
HEADQUARTERS USE ONLY Rcvd: Mbr #: 

hAVE YOU SIGNED UP A PROFESSIONAL 
MEMBER LATELY? REQUIREMENTS FOR 

PROFESSIONAL MEMBERShIP

EDUCATION:  
30 semester or 45 quarter hours in geological sciences* 

with a baccalaureate or higher degree 
SIGN-UP FEE (prorated):  

Dec-Mar = $100; Apr-Jun = $75 
Jul-Sep = $50 Oct-Nov = $25

ANNUAL DUES: $100 plus Section dues

APPLICATION: Available on website www.aipg.org

*As defined by the American Geological Institute, a geologi-
cal science is any of the subdisciplinary specialties that are 
part of the science of geology, e.g., geophysics, geochemistry, 

paleontology, petrology, etc.
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Applicants for certification must 

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

Applicants for Certified 
Professional Geologists
AZ Michael Knoper
CA John Ochs
MI James Sova
MI Stephen Zayko
MI Wendy Schlett
MN Michael Nemitz
NV Joseph Kizis
NV Molly Reeves
OH Mohammad Fakhari
OH Stephen Eshelman
UT Curtis Everson
WA Katharine McConaghy

Applicants Upgrading to CPG
CA David Taff
CO Brett Marsh
GA Candace Trimble
MA Philip Villeneuve
Argentina Guillermo Pensado
Brazil Augusto Mendonca
Canada Derek Kinakin
India Bijay Kumar Mishra

New Certified Professioanl 
Geologists
CO  Brian Carr  CPG-11504
FL Ronald Lujan Amao CPG-11503
KY Jay Nopola  CPG-11502
MD Julie Ross  CPG-11501
MI David Forse CPG-11500
MN Robert Baker CPG-11499
NV Herb Duerr CPG-11498
NV Graham Kelsey CPG-11497
NV Denis Spector CPG-11496
NV Joanne Yeary CPG-11495
NV Richard Kern CPG-11494
NV Kim Craig  CPG-11493
NY Peter Jongewaard CPG-11491
NY Kenneth Roznay CPG-11490
NY Michael Grifasi CPG-11489
SD Brian Alers  CPG-11488
WV Stephen Kulinski CPG-11487
Canada Christopher Shaw CPG-11486

 As of  As of                                                                             
                                        04/12/11        04/12/12

CPG / Active  3,337 3,363
CPG / Non-Practicing 368 369
Prof. Member 825 887
Associate Member 13 39
Young Professional 2 18
Student Adjunct 702 1,253
Corporate Member 3 2
TOTALS 5,250 5,931

AIPG Membership Totals
New Professional Members
AK Tim Dobson MEM-2171
AK Michael Nerup MEM-2177
AK Trevelyn Lough MEM-2195
AZ Jeff Cornoyer MEM-2174
CO John France MEM-2173
FL Erik Schot  MEM-2189
FL Jonathan Barker MEM-2196
GA Candace Trimble MEM-2168
GA Kevin Seaway MEM-2182
GA Debra Fallen MEM-2186
GA Andrew Smits MEM-2190
GA Perry Frix  MEM-2200
IL Rosann Park-Jones MEM-2198
IN Richard Christensen MEM-2176
KY Sabry Hanna MEM-2178
KY Filiberto Gomez Parra MEM-2192
MI Thomas Timmermans MEM-2166
MI Emily Bertolini MEM-2194
MN John Wilson MEM-2191
MN William Gregg MEM-2170
NC George Garrett MEM-2179
NJ Cailyn Nichol MEM-2181
NV Justin Milliard MEM-2167
OH Robert Andrews MEM-2172
PA Roman Kyshakevych MEM-2180
SC Thomas Lammons MEM-2184
SC Phillip Albenesius MEM-2197
TN Timothy Coffey MEM-2183
TN Scott Smith MEM-2199
TX Daniel Hunter MEM-2185
WA Patrick Maclauchlan MEM-2169
India Subhash Ainampud iMEM-2193

Student Adjunct Upgrading to 
Professional Members
NY Rebekah Morris MEM-2175

New Student Adjuncts
AK Daniel Arku SA-3482
AL Brian Brown SA-3498
CA Samuel Bold SA-3462
CA Lauren Lunstrum SA-3468
CA Calvin Kuntze SA-3497
CA Aaron Rodriguez SA-3459
CO Amir Chamanifard SA-3484
CO Alan Lewis  SA-3493
CO Jeff Falls  SA-3451
CT Jennifer Kasbohm SA-3457
FL Geoffrey Ferlita SA-3495
FL Aleta Mitchell-TappingSA-3502
FL Jesus Narvaez SA-3503
GA Chris Williams SA-3438
GA Ethan VanHazebroeck SA-3439
GA Nicholas McMillan SA-3440
GA Michael Grimaldi SA-3441
GA Kyle Finlay  SA-3456
GA Carl Nozum SA-3460
GA KleesbatnerMakaya SA-3464
GA Courtney Johnson SA-3452
KS Alla Skaskevych SA-3458
KY Bethany Gabbard SA-3454
KY Wendy Waugh SA-3504
KY Jerrad Grider SA-3507
KY Frasier Butts SA-3510
MA Silverio Conte SA-3508
MI Blake Lytle  SA-3442
MI Ren Keyport SA-3444
MI Paula Giryn SA-3445

MI Austn Bugg SA-3475
MI Andrew Holmes SA-3476
MI Kathleen McKee SA-3491
MI Mark Gayeski SA-3492
MI Joel Taylor  SA-3511
MI Kathryn Titus SA-3512
MI Jessica Szkody SA-3513
MN Austin Whittenberger SA-3500
MO Hang Deng  SA-3467
MO Lebogang Pharithi SA-3479
MO Francis Arthur SA-3480
MO Maryam Abdi Oskovei SA-3483
MO Malinda Phillippa SA-3488
MO Matshego Tsapoga SA-3489
MO Mark Larson SA-3450
MT Andrea Cocergine SA-3514
NM Fred Malm  SA-3471
NM Ashkan Pourkand SA-3472
NM Saeedeh Rezaei SA-3473
NM Ali Tarokh  SA-3474
NM Thomas Ali SA-3481
NM Bahareh Arabzadeh SA-3485
NM Brandon Leonard SA-3486
NM Soloman Owusu SA-3487
NM OlufunshoOgungbade SA-3490
NV Jocelyn Moran SA-3496
NY Benjamin Phippen SA-3446
NY Benjamin Carlson SA-3447
NY Timothy O’Brien SA-3494
OH Brittany Parrick SA-3465
PA Eric Stecker SA-3448
PA Fred Groh  SA-3506
PA John Filoon SA-3509
SD Kristina Proietti SA-3449
SD Keyo Halbmaier SA-3466
SD Alex Hammerstrom SA-3499
TX Sarah Peters SA-3453
TX Michael Hill SA-3461
TX Paul Laraway SA-3463
UT Ryan Harrington SA-3443
WV Joanna Kimmel SA-3505
Canada Robyn Fisher SA-3478
Germany Mehrdad Madani SA-3469
India Rajshree Walke SA-3501
Iran Aida Hashemi SA-3470
Ireland Victoria Ballesteros SA-3455
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Arizona Section
Photos from the annual section meet-

ing held February 11, 2012. Section 
members also attended the Tucson Gem 
and Mineral Show.

California Section
Goal of AIPG California Section 

Mentoring Program-Student and new 
graduates will hopefully be a source of 
future new AIPG members. If you know 
any students (or are a student yourself) 
please take advantage of the free student 
membership offered by AIPG National. 
This is a terrific opportunity for students 
and for AIPG. Student chapters such as 
the UC Davis AIPG Student Chapter are 
also an important part of AIPG profes-
sional outreach. Sadly, many geology 
students never meet a practicing profes-
sional geologist while in undergraduate 

school. At AIPG we have some of the most 
experienced geologists in the country 
in every subdiscipline that the field of 
geology has to offer. With that level of 
professional experience and resources 
available, we can connect the high-level 
professional geologists to geology stu-
dents as mentors and career advisors. 

Volunteer AIPG members should be 
in the classrooms to explain the concepts 
of career development, the goals of net-
working, the importance of mentoring, 
the need to be flexible and the core 
values we believe at AIPG: integrity, 
honesty, and ethics. Offering summer 
internships to high school and college 
students is one way to promote the 
profession and mentor students, and I 
find some highly motivated part-time 
employees that way. In 2010, I worked 
hard with the professors and students 
at the University of California at Davis 
to set up an AIPG California Section 
Student Chapter. We still need more 
student chapters, and I ask the mem-
bership to help us to connect with other 
earth science colleges and universities. 
Going to the student section meetings is 
highly rewarding and seeing students at 
the beginning of their careers is inspir-
ing. Ultimately, our long-term success 
at AIPG National and AIPG California 
Section will be determined not only how 
well we serve our current members, but 
how well we attract and retain new mem-
bers and serve the geologic community.

 Jim Jacobs, CPG-07760 
California Section President 

Georgia Section
Recently our section mailed certifi-

cates to members that have achieved 
10-years, 20-years, 30-years and 40-years 
of membership. Again, congratulations 
for their service.

10Years-Caryl Alfaro, James 
Ashworth, David Davies, Robert 
Krasko, Robert Patchett, John Raymer, 
John Salvino, Nils Thompson, Dean 
McCartney, and Tom Watson.

20 Years-John Absalon, Robert Davis, 
Jerry Gaccetta, John Grasshans, Paul 
Hess, and Alexander Glover.

30 Years-James Furlow, Fred Heivilin, 
Thomas Jones, Kenneth Rippere, Charles 
Spiers, and Joel Warner.

40 Years-Glen Faulkner and Harold 
Gill.

We have picked the six students that 
will each receive a $250.00 scholar-
ship from our section; Brock Nelson, 
Georgia Southern, Hamilton Goodner, 

University of Georgia. Cheryl Wilkes , 
Columbus State, Kaley Basile, Georgia 
Southwestern, Joseph Flynn, Georgia 
State, Jenna Schmidt, West Georgia

I would also like to thank the members 
that sent in donations to our section. 
We will be giving funds to a few of our 
student chapters to support them.

News from University of Georgia-
The Geology Club at UGA has recent-
ly established a scholarship fund for 
students going to summer field camp 
with the University of Georgia Geology 
Department. Money for the scholarship 
will be raised through club fund-raising 
activities, such as bake sales, calendar, 
koozie, and t-shirt sales. The koozies are 
$3.00 for one or $5.00 for two. They are 
red and black writing and say “Let’s get 
schisty.” There are two shirts for sale. 
One is a black polo with red crossed rock 
hammers in the upper right pocket area 
that says Geology Club at UGA. The polo 
shirts are $20.00 each. The second shirt 
is a gray t-shirt with white writing that 
has a graphic design on the back and 
says “Take it on the rocks.” Geology 
Club at UGA is on the front upper right 
hand area of this shirt. The t-shirts are 
$12.00 each.

The Geology Club at UGA has also re-
established their “brown bag” series this 
semester. Brown bag is an informal talk 
where students, faculty, professionals, 
or alumni present their past or current 
research over an informal lunch. For 
information to purchase the koozies or 
shirts please contact Rachel Cheatham 
(cheatham@uga.edu) or Sean Cameron 
(cscamero@uga.edu).

Visits to University of West 
Georgia and Columbus State 
University-Back in December I asked 
our members to make a donation to sup-
port our student chapters. On March 
12th and 14th I visited both universities 
and presented checks for $350.00. Some 

Ron presenting check to Josh Poole and 
Ashley White from UWG.
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of the funds will be used to send students 
to Southeastern GSA. If it weren’t for the 
generosity of our members these funds 
would not have been possible.

Last Meeting-We had a great trip 
to Cherokee Ruby and Sapphire Mine 
on March 24, 2012. We had about 
25 members with students from UGA, 
Georgia State, and Columbus State, and 
a few non-members from Tennessee. We 
missed the rain and had a sunny day 
to look for rubies and sapphires. We 
would like to thank Dan Centofanti for 
organizing the trip and Brian Flaherty 
for helping out.

Ron Wallace, CPG-08153 
Georgia Section President

Michigan Section
March Section Meeting 

Summary-The AIPG Michigan 
Section held its first meeting 
of 2012 on Thursday, March 
1st at the Kellogg Center on 
the campus of Michigan State 
University in East Lansing. The 
meeting was well attended with 
about 70 members, including 
several students. Anne Couture 
of the MDEQ provided informa-

tion about the upcoming reinven-
tion of the state’s environmental 
cleanup program.

AIPG Michigan Section Summer 
Field Trip-We are still working on plans 
for the AIPG Michigan Section Summer 
Field Trip that will be held August 
10 to 12, 2012. The trip will be to the 
Eastern Upper Peninsula and Mackinac 
Island. This will be a family-friendly, two 
day, geology-based field trip. Additional 
details will be forthcoming soon – stay 
tuned!

Adam heft, CPG-10650 
Michigan Section Editor

Ohio Section
Ohio Section 2011 Banquet-The 

2011 Ohio Section of AIPG annual meet-
ing and banquet was held at LaScala 
Italian Bistro in Dublin, Ohio. Over forty 
members, spouses, and guests joined 
together for an enjoyable evening. Noted 
guests included student affiliates, pro-
fessor Greg Wiles (College of Wooster), 
and professors Bill Slattery and David 
Dominic (Wright State University). Dr. 
Patrick Leahy, Executive Director of 
the American Geosciences Institute, 
served as keynote speaker. After dinner, 
President Tom Berg presented certifi-
cates of membership. Two members in 
attendance, Tom Swinehart and Herb 
Eagon were recognized for 35 years of 
membership. The evening concluded 
with an awards ceremony, recogniz-
ing Past-President Frank Majchszak, 
Dr. Pat Leahy, and student affiliate 
Stephanie Jarvis.

The Outstanding Service to the 
Institute Award Frank Majchszak, 
CPG-10186-The Ohio Section was 
pleased to recognize 2011 Past-President 
Frank Majchszak with the Outstanding 
Service to the Institute Award. The 
award citation read as follows: “In rec-
ognition of his service to Ohio’s geo-
logical community, the Ohio Section of 
the American Institute of Professional 
Geologists bestows upon Frank L. 

Ron presenting check to Bryan Victor from Columbus 
State University.

Ron presenting Sean and Rachel $250.00 
for their UGA Chapter.

AIPG Chapter Presidents: Sean and Rachel 
from UGA, Bryan from Columbus State, and 

Semir from Georgia State.

Students looking for rubies.

Students searching for gems.

Group picture along 
the flume.
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seCtion neWs
Majchszak, the Outstanding Service to 
the Institute Award. During a critical 
shortage of volunteer support, Frank 
Majchszak responded to the Section’s 
request to serve. By emphasizing service 
to member geologists first and foremost, 
Frank restored a sense of purpose to the 
executive committee. For the next six 
years (2006-2011), he helped rebuild and 
reinvigorate the Section. He increased 
the Section’s offering of geological pre-
sentations. He reinstituted Section field 
trips. And he initiated collaboration 
with the Ohio Geological Society for 
the mutual benefit of all members. We 
extend our gratitude to Frank for his 
outstanding service as President, and 
his courageous defense of the AIPG 
Code of Ethics. He worked tirelessly on 
behalf of his fellow members to preserve 
our Institute’s chartered purpose to par-
ticipate as citizen-professionals in public 
affairs. Frank exemplifies the ideals of 
loyalty, service, and integrity, and we are 
privileged to benefit from his continued 
service. Therefore, it is with gratitude 
and pride that the Ohio Section of 
AIPG recognizes Past- President Frank 
Majchszak with this high honor.”

The Outstanding Achievement 
Award P. Patrick Leahy, CPG 10507-
P. Patrick Leahy, Executive Director of 
AGI, received the Section’s Outstanding 
Achievement Award. The award citation 
read as follows: “By his untiring public 
service as Chief Geologist and Acting 
Director of the United States Geological 
Survey, and as Executive Director of the 
American Geosciences Institute, Dr. P. 
Patrick Leahy has contributed greatly 
to the Nation and Ohio. As a Certified 
Professional Geologist in the American 
Institute of Professional Geologists, he 
has widely promoted public understand-
ing of the geosciences. In carrying out 
his duties for so many years, he has 
devoted countless hours to compiling 

geoscience information, giving public 
testimony, and educating citizens across 
the Nation. Through his exceptional 
dedication, perseverance, and high edu-
cational skills, Patrick Leahy has shown 
an outstanding level of devotion and ser-
vice to the geosciences. The Ohio Section 
of AIPG is most grateful to him for his 
service and dedication.”

Stephanie Jarvis, SA 1495, 
Student Affiliate Recognized-Ms. 
Stephanie Jarvis, graduate Student at 
Southern Illinois University was recog-
nized as follows: “Through her highly 
successful pursuit of a geologic-science 
education at the Ohio College of Wooster, 
for her many written contributions to 
The Professional Geologist, and for her 
promotion of the American Institute of 
Professional Geologists among her peers 
in the academic community, Stephanie 
Jarvis has contributed greatly to the geo-
logic profession. As a Student Affiliate 
in AIPG and a gifted writer, she has 
promoted public understanding of the 
geosciences and inspired great enthu-
siasm for science in general. The Ohio 
Section of AIPG encourages Stephanie 
Jarvis to continue her outstanding work 
in the geosciences, and thanks her for 
her dedication, perseverance, and jour-
nalistic excellence.”

Past-President Frank Majchszak (left) accepts 
the Outstanding Service to the Institute 

Award from President Tom Berg (right).

Patrick Leahy (left) receives the Ohio 
Outstanding Achievement Award.

Stephanie with a board showing all of her 
Student’s Voice articles.
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Hydrogeologic Spatial Resolution 
using Flexible Liners

Abstract
Spatial resolution of water quality 

and formation hydraulic conductivity 
are important to contaminant plume 
assessment, contaminant transport, 
drinking water supply well design, and 
also mining and hydrocarbon extrac-
tion. Flexible Liner Underground 
Technologies, FLUTe, has developed a 
variety of unique and proven methods 
for mapping contaminant distribution 
and flow path characterization in geo-
logic formations. Blank liners are used 
to quickly and completely seal boreholes. 
The blank liner installation procedure 
is also used to obtain a continuous 
map of the transmissivity distribution 
of the geologic formation intersected 
by the borehole (FLUTe T/K Profiler). 
Liners are also used with a reactive 
cover to map in two dimensions the 
spatial DNAPL pure product distri-
bution (NAPL FLUTe). An activated 
carbon felt strip is incorporated with 
the NAPL FLUTe cover to obtain a rep-
lica of the contaminant dissolved phase 
distribution in the pore space of the 
formation (FACT). Multi-level sampling 
liners (Water FLUTes) can obtain depth 
discrete water quality samples and head 
distributions in sealed holes. A new tech-
nique FLUTe RHP (reverse head profile) 
uses the blank liner stepwise removal 
to map the formation head distribu-
tion after the continuous transmissivity 
distribution has been measured during 
the blank liner installation. A new air 
coupled transducer technique (ACT) can 
dramatically reduce the lifetime cost of 
continuous multi-level transducer mea-
surements of formation head histories 
by locating the recording transducers 
at the surface for reuse, repair or reca-
libration. These liner methods are used 
in vertical, angled, and horizontal holes. 
Advantages of these methods are that 
they are performed relatively quickly 
and therefore with reduced labor costs 

and with a minimum time for the bore-
hole to be open for cross connection. 
These methods are used in karst ter-
ranes and highly fractured rock forma-
tions with little concern about leakage 
past the continuous sealing liners. This 
paper briefly describes how these several 
measurements are performed, how the 
data are reduced to hydro-geologic prop-
erties, and some examples of the results 
are provided.1

Purpose of this Paper
This paper treats the following issues 

as related to liner methods:
1. Where are the contaminants?

a. In the soil, in fractures or rock 
matrix?

b. Where in the soil?
c. Which fractures?
d. What form in the soil or frac-

tures, pure product or dissolved 
phase?

e. How deep in the formation?
2. How fast are they moving?

a. The transmissivity?
b. The gradient?

3. How can they be stopped?
a. What natural paths are avail-

able?
b. Extraction?
c. Barriers?
d. What reactive fluids are useful? 
e. What remediation fluid contact 

is likely?
4. Are the contaminants being reduced 

or stopped?
a. Where are they now?
b. How fast are they moving now?
5. Municipal water supply source?
a. Where are the good aquifers?
b. How productive?
c. Where are the poor/bad waters?

The intent is to acquaint the reader 
with liner methods that are only begin-
ning to be taught in the earth sciences. 
In that respect, these are relatively new 
methods. However, they have been in 
use for 2-20 years depending on which 
method is considered. Some are less 
than two years old since the first field 
application.

These methods all have one thing in 
common. They all employ flexible bore-
hole liners described hereafter. The lin-
ers are used to emplace the measurement 
systems or the liners are the measure-
ment system. The general advantage is 
higher spatial and temporal resolution 
than is available with many standard 
hydrologic measurements especially 
compared to water wells. These methods 
may compliment traditional practice or 
they may replace it. This paper does not 
address the optimum circumstances for 
use of these methods. 

Since this paper describes proprietary 
methods, one would expect some bias of 
the author. Therefore, any superlatives 
that appear should be considered his 
bias. The logical basis of the designs 
should be clear and the reader is expect-
ed to judge whether these are cost effec-
tive methods based upon the experience 
of those who have used these methods. 
References are available (see www.flut.
com). Some of these methods are now 
in use worldwide which suggests either 
apparent utility or an aggressive mar-
keting effort. The latter does not exist.

The Flexible Liner 
Mechanism 

Unless one understands the installa-
tion and removal procedure for a flex-
ible borehole liner, there cannot be an 
understanding of the methods described 
hereafter. The liner is typically made of 
a urethane coated nylon fabric in tubular 
form slightly larger in diameter than 

Carl Keller, Flexible Liner 
Underground Technologies (FLUTe), 
carl@flut.com

1. FLUTe has 18 flexible liner patents, many of which apply to these methods. FLUTe® is a registered trademark.      
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the borehole. For ease of explanation, the following sequence 
starts with the liner already in the borehole.  Figure 1a shows 
such a liner already installed in a borehole. The liner is filled 
with water to a level above the water table in the formation. 
The result is that the liner is at a higher internal pressure 
than the fluid in the formation and therefore is pressed firmly 
against the borehole wall by the excess interior pressure. The 
hole is sealed wherever it can be sealed. Pulling up on the cord 
called a tether, which is attached to the bottom interior end of 
the liner, causes the liner to tend to invert, since inversion is 
easier than sliding along the borehole wall. Figure 1b shows 
such an inversion process. As the liner inverts, the inverting 
end of the liner moves upward like a piston and draws water 
into the borehole beneath the liner. The water level inside the 
liner rises and is usually pumped off to a holding tank. The 
tether, followed by the liner, can be rolled onto a reel at the 
wellhead for storage.  The liner has inverted as it is withdrawn 
so that it is now inside out on the reel relative to the liner’s 
initial condition in the hole.

The installation of a liner is just the reverse procedure. The 
liner is shipped to the wellhead with the liner inside-out on a 
reel. The open end of the liner is slipped over the surface cas-
ing and clamped. The liner is pushed down inside the casing 
forming an annular pocket. That pocket is filled with water 
whose weight/pressure pulls the liner off the reel and down the 
hole. Now the liner is “everting” as the reverse of the inverting 
procedure, Figure 1b. The additional feature not mentioned 
is the installation of an air vent tube in the casing before the 
liner installation in order to vent air trapped beneath the 
liner. The everting liner pushes the borehole water back into 
the formation in essentially the reverse of the flow into the 
borehole. It is interesting that the volume of water driven into 
the various flow paths is approximately that which was drawn 
into the borehole from each flow path.

Now that the mechanism of an everting liner installation 
is clear, it is easier to understand how that can be used for a 
variety of hydrologic measurements to be described.

The hydraulic Conductivity 
Measurement

This measurement might be better described as a transmis-
sivity measurement. As the everting liner is being installed, 
it drives the borehole water into all fractures beneath the 
bottom end of the liner. However, since the everting liner 
sequentially seals each flow path as it descends, the transmis-
sivity of the borehole below the liner is reduced as each flow 
path is sealed. Therefore, if the liner is driven with a constant 
excess head, the liner descent rate will drop each time a flow 
path is sealed. By measuring very carefully the liner descent 
rate, one obtains a monotonically (steadily) decreasing liner 
velocity with liner depth. A step change in the velocity occurs 
each time a significant flow path is sealed. Hence a plot of 
the liner velocity looks like Figure 2. It is obvious where the 
velocity changes are located and it is also easy to understand 
that since the descending 
liner acts as a kind of flow 
meter, the change in veloc-
ity, multiplied by the bore-
hole cross section, is the flow 
rate into each flow path that 
was sealed by the descend-
ing liner. This profile was 
measured to 524 ft in 4.4 
hours in shale, in NJ.

Figure 3 shows the 
machine that collects the 
velocity data, controls the 
liner tension, measures the 
tension on the liner, and 
monitors the water level 
inside the liner. The data 
is recorded every 0.5 or 
1.0 second depending upon 
the liner expected descent 
rate. The driving pressure 
beneath the liner is mea-
sured directly with a record-
ing transducer placed in the 
borehole or is calculated from the driving pressure/head inside 
the liner.

 Dividing the liner descent rate by the driving pressure 
beneath the liner, either deduced or measured, and multi-
plying by the borehole cross 
section, the resulting flow 
rate per unit driving pres-
sure is directly proportional to 
the integrated transmissivity 
from the bottom of the hole 
to the bottom of the everting 
liner. For the better transmis-
sivity profile, we use a record-
ing transducer in the bottom 
of the hole to measure the 
driving pressure in the hole 
above the original blended 
head in the hole. Figure 4 
shows an integrated transmis-
sivity profile obtained with 
this technique from the veloc-
ity of Figure 3. Given the 

Figure 1. Flexible Liner Installation and Removal Mechanism.

Figure 2. Velocity profile in  
borehole.

Figure 3. Profiling Machine.
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integrated transmissivity distribution in the borehole from 
the bottom to the top, the difference in the integral between 
any two elevations is the transmissivity of that interval of 
the borehole. 

It is clear that Figure 4 shows a remarkable definition of 
the transmissivity in the bore hole on a scale much smaller 
than most straddle packer measurements or normal flow meter 
measurements. Due to the effect of noise in the data sets, not 
every miniscule drop in velocity can be interpreted as a small 
fracture, but the substantial flow paths are well defined and 
almost always obvious on a video log. However, every feature 
on a video log does not have sufficient flow capacity to be mea-
sured by this technique. In fact, many visible features have 
no significant flow. The liner descent displaces one borehole 
volume of water and maps where that flow leaves the bore-
hole. This means that the entire data set is consistent and 
sums to the initial total transmissivity. This is not the case 
necessarily for the sum of transmissivity measurements with 
a straddle packer.

It is also noteworthy that the measurement of the trans-
missivity of the entire borehole is normally done in 1-4 hours, 
depending upon the transmissivity. What this means is that 
the descending liner can map the significant flow paths in a 
300 ft borehole in a small fraction of the time of continuous 
straddle packer testing (60 packer tests, using a five foot packer 
spacing) and with better spatial resolution. Other advantages 
are that there is little chance of any leakage bypassing the 
liner regardless of the fractured state of the hole.  The liner is 
usually left in place to prevent cross connection between flow 
zones in the open borehole.

Many comparisons of liner measurements have been 
made with straddle packer measurements. In general there 
is good agreement when one calculates the transmissivity 

from Figure 4 over 
the same interval 
as the straddle 
packer. The trans-
missivity over any 
interval in the 
borehole is the dif-
ference in the val-
ues of the integral 
curve of Figure 4 
between the depths 
of that interval. 
That is the subject 
of another paper 
in publication. 
However some dif-
ferences have been 
noted due to packer 
leakage, non-linear 
flow rates of liner 
measurements or 
packer measure-
ments, and slight 
depth discrepan-
cies which may 
include a different 
fracture set for 

the comparison. 
However, the 
liner transmis-

sivity plot is often used for selection of sampling intervals for 
the flexible liner multi-level system installed later for water 
quality and head measurements. The multi-level system is 
described hereafter.

The DNAPL and Dissolved Phase 
Mapping Techniques

Where is the DNAPL (dense non-aqueous phase liquid, 
for example trichloroethylene) and is it in the pure phase 
or dissolved phase, in the fractures, or in the matrix? These 
questions are addressed by several liner methods both old 
and very new. The blank liner is often covered with a color 
reactive covering which is then everted into a borehole and 
pressed against the borehole wall by the liner. The hydrophobic 
covering is dye stripped on the outside surface. If a DNAPL 
pure product such as TCE contacts the cover, it is wicked into 
the cover and carries the dye to the inside surface of the cover 
which is normally white. The resulting stain shows clearly the 
presence of the pure product in fractures, bedding planes or 
sand lenses. However, the absence of a stain does not prove 
that a DNAPL is not present, but only that it did not contact 
the cover material. The covered liner is inverted from the 
hole and the carrier liner is slipped off the inverted cover to 
examine it for stains. A tape measure beside the cover gives 
an excellent indication of the depth of the stain. 

Figure 5 shows the stains on a reactive cover installed 
in a cored hole where no DNAPL was observed in fractures 
in the core. This tech-
nique in various forms 
is called a NAPL FLUTe 
and has been in use 
for over 10 years. Less 
than an hour exposure 
is required to obtain a 
stain. Many DNAPLs 
have been detected with 
this technique including 
TCE, PCE, gasoline, coal 
tar and creosote. A long list 
of reactive compounds is 
available.

The above NAPL mapping technique only responds to 
the pure product. In an effort to obtain a similar map 
of the dissolved 
phase, a very dif-
ferent mechanism 
is used. A strip of 
activated carbon 
felt (0.125 inches 
thick x 1.5 inches 
wide) was added to 
the interior surface 
of the hydropho-
bic cover material 
with a diffusion 
barrier separat-
ing the carbon felt 
from the liner con-
tact. This device 
has been named 
a FACT (FLUTe 
Activated Carbon 

HYdroGeoloGiC sPatial resolution usinG flexiBle liners

Figure 4. Borehole transmissivity below the 
depth.

Figure 5. DNAPL Stain on 
Reactive Cover.

Figure 6. FACT Components.
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Technique).  Figure 6 is a drawing of the cover, absorber, 
diffusion barrier, and liner geometry. When this assembly is 
pressed against the borehole wall for a day or two, the activated 
carbon felt adsorbs the dissolved phase of chlorinated solvents 
and other compounds from the pore space of the borehole wall. 
When the cover system and carrier liner are inverted from 
the borehole, the carbon felt is cut into sections, submerged 
in methanol in a bottle to extract the contaminant, and then 
assessed in a GC MS for concentration of contaminant per gram 
of carbon. This is not a direct measure of the concentration 
per unit weight of pore fluid, but it is a replica of the available 
contaminant in the pore space of the borehole wall.

This technique has been compared with the Geoprobe MIP 
and soil core measurements in the vadose zone in a glacial till 
at a site in Denmark in April, 2010 with very good agreement 
(Figure 7). The comparison plot on the left is of a Geoprobe 

MIP measurement 
within about 2 ft 
of the carbon felt 
measurement hole.  
A comparison with 
concentrations in 
the pore water has 
not been made in 
the saturated zone, 
but in the single 
test done in the 
saturated zone, 
there was a good 
correlation with 
the transmissivity 
distribution mea-
sured with the liner 
profiling technique 
described above. 
The crystalline 
rock was gneiss, 
and the TCE was 
probably residing 
mainly in the frac-
tures. However, the 
largest flow paths 
did not show the 
highest concentra-
tions. Rather the 
smaller fractures 
beneath the large 
flow paths showed 
higher concentra-
tions.

For this activated carbon absorber technique to be consid-
ered reliable in the saturated zone in porous rock, several 
precautions are obvious. The hole must be sealed as quickly 
as possible after drilling with a continuous seal, such as a flex-
ible liner, to prevent significant absorption into the pore space 
from potentially contaminated borehole water. The liner with 
the cover must be everted relatively quickly into the borehole 
using a pump tube placed in the hole to remove the borehole 
water beneath the liner to prevent contamination of the carbon 
by the borehole water. The hydrophobic cover material does 
provide protection against borehole water contact during the 
eversion process. If there is a borehole water effect, it might 
be seen as a background level throughout the hole with the 

contaminated zones superimposed on that background. Time 
will tell if this is a useful method for obtaining a good replica 
of the contamination distribution in both fractures and the 
pore space of the formation in the saturated zone of porous 
rock beneath the water table. Above the water table, there is 
no concern about the effect of borehole water.  A variation of 
both the NAPL FLUTe and this method, called a FACT, can 
probably be used to detect contaminants in core recovered in 
a variety of methods. The NAPL FLUTe cover has been used 
to map DNAPL in sediment cores from direct push or sonic 
drilling. The NAPL FLUTe covered liners are often installed 
through the interior of direct push rods in the softer sediments. 
The FACT emplacements in Denmark described above were 
done through direct push rods using air as the liner pressur-
izing fluid.

The Multi-level Sampling Liner
Once the information is in hand from the above measure-

ments plus any other information such as the several geo-
physical measurements, the intervals that are to be sampled, 
and for which head measurements are to be made, can be 
specified. A liner is then constructed with those sampling 
intervals defined by external spacers on the liner defining 
unsealed intervals on the outside of the liner. Those spacers 
are thin flexible surrounds covering the prescribed interval 
of the liner. A port is located behind the spacer which collects 
the water flowing from fractures into the spacer interstitial 
space. This instrumented liner is everted into the borehole 
much like the blank liner. However, a bundle of pump tubes 
(one pump for each port) follows the liner into the borehole. 
The pump tubes are supported on the tether. See Figure 8 for 
a drawing of the spacer, port, tubing and pump geometry for 
each port. The pumping and tubing system can be of relatively 
large volume because the liner occupies very little space in the 
hole. The pumping system is filled with water from the port 
to the formation head level in the pump tube. Figure 9 shows 
how the system is pumped. A gas pressure is applied to the 
top of the pump tube driving the water up the sample tube to 
the surface since the first check valve closes. The first pres-
sure applied is the “purge pressure” and sufficiently high to 
drive all the water from the pump tube. The three-way valve 
is opened to drop the gas pressure allowing the pump tube 
to refill from the port-to-pump tube and the spacer. A second 
application of the purge pressure empties the water from the 
port-to-pump tube and the spacer and some formation water. 
Now the system is refilled with formation water. A lower pres-
sure is applied (“sample pressure”) which cannot drive all of 
the water from the pump tube.  These pumps are of essentially 
the same length (>100 ft) regardless of the port elevation so 
they can be completely purged and sampled simultaneously 
with a manifold with a single purge pressure and a single 
sample pressure. Since the sampling pressure is less than 
the purge pressure and unable to drive the air/water interface 
to the bottom of the pump, there is no risk of aeration of the 
sample water (Figure 9). The purge volume per stroke is about 
1 gallon. The liner seals the entire hole except for the spacer 
intervals. The TAG tube allows the water level in the liner to 
be measured with an electric water level meter.

Essentially all of the water in the borehole is inside the liner 
and does not need to be purged. The sampling system tubing 
is all PVDF (poly vinyldene fluoride) to minimize any effect on 
the sample water. A diffusion barrier is built into the spacer 
to prevent contact of the sample water in the spacer with the 

Figure 7. Comparison of MIP with FACT.
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liner. An outer layer of filter fabric on the spacer prevents 
the ingestion of sand and silt into the pumping system. Any 
concern about the liner integrity is addressed by monitoring 
the interior excess head in the liner which will drop if there 
is any leakage. Liners have been filled with weighted mud 
for artesian conditions or a bentonite-grout slurry for other 
situations such as the extreme drawdown of wells in close 
proximity to the lined hole.

The number of sampling intervals available depends upon 
the borehole diameter with 6 ports per 4-inch hole, 10 per 
5-inch hole and 15 ports per 6-inch hole. The system is entirely 
removable unless grout filled. 

The water table at each port can be tagged manually via 
the ½-inch I.D. “pump tube” of Figure 8. However, a recording 
pressure transducer can be built into the system attached to 
each port tube just beneath the “first check valve”, or a brand 
new technique using an air filled tube allows the transducers to 
be located at the surface for easy repair, replacement or reuse. 
This air couple transducer technique (called an ACT) has been 
able to monitor the water table in a pumped well with ¼-inch 
resolution on the one second time scale for a water table depth 
of 48 ft from the surface. The typical installed system with 
smaller tubing can resolve about a one inch water level change. 
This brand new technique is being field tested under a wide 
range of conditions including Canadian winters and Alabama 
summers. It looks very promising. The main advantage is that 
the transducers are readily accessible. The disadvantage is the 

reduced depth resolution. However, in fractured rock, water 
level changes tend to be much larger than one inch. In highly 
porous and permeable sediments, one inch is not sufficient 
resolution. Either kind of transducer installation still allows 
the manual tag of the water level at each port.

This liner multi-level monitoring system has been in use 
since about 1999 in its early form. There have been many 
refinements in the subsequent 12 years. It is called a Water 
FLUTe system.

Liners and Geophysical 
Measurements

Many geophysical measurements can “see through” the 
liner, and have been made inside the blank liner while the 
borehole is sealed. Those measurements include the natural 
and induced gamma or neutron radioactivity, temperature 
mapping for flowing fractures, sonic televiewer hole wall 
mapping, and radar measurements with special fluids inside 
or outside the liner. The main precaution is that the sondes 
must be faired, reducing any sharp edges, and well-padded 
so as to not damage the liner when impacting a ledge or edge 
of a fracture while going downward or upward in the hole. 
Running the geophysical measurements with the hole sealed 
has numerous advantages including prevention of cross con-
nection and other open borehole effects.

Figure 8. Water FLUTe System. (Single port system shown for clarity, 
with pump system filled.) Figure 9. Pumping Procedure.
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head Profiles Using a Liner
A very new method, just being field tested, uses the con-

tinuous profile of the transmissivity obtained as described 
above and the stepwise removal of a liner after that profile 
is completed to obtain the formation head distribution. This 
technique is also best performed with a recording transducer 
in the bottom of the borehole. The method involves the inver-
sion of the blank liner uncovering discrete borehole intervals 
with the measurement of the steady state borehole equilibrium 
pressure, Bhi, after each interval is uncovered. By using each 
new “blended head” beneath the liner, writing the flow equa-
tions for each increment that has been uncovered, defining 
the net flow into and out of the hole to be zero, and using the 
transmissivity, Ti, measured for each increment in the hole, 
one has only the formation head as an unknown for each newly 
exposed interval of the hole. For the first open hole interval 
beneath the liner:

T1(Bh1-FH1) = 0, 
Hence the formation head, FH1, equals the blended head, 

Bh1, in the borehole. The transmissivity for each interval, Ti, 
is obtained from the continuous transmissivity integral, for 
example, Fig. 4. Upon inverting the liner to uncover a second 
increment of the borehole:

T1(Bh2-FH1) + T2(Bh2-FH2) = 0, 
Solving for FH2, 
FH2= [ T1(Bh2-FH1)+ T2 Bh2 ]/T2
Note that for each new position, a new blended head, Bhi, 

is measured.
Solving for the formation head each time the liner is inverted 

allows theoretical determination of the head distribution in 
the formation while removing the same liner that was used 

to measure the transmissivity and to seal the borehole. The 
equation for solution of the formation head of the current 
interval, i, is:

FHi = [ T1(Bhi-FH1) + T2(Bhi-FH2) + ……. +Ti Bhi ]/Ti
Where Ti is the transmissivity of the ith interval in the hole 

determined from the liner continuous transmissivity profile, 
FHi is the calculated formation head of the ith interval, and Bhi 
is the blended head measured in the borehole after each new ith 
interval is uncovered. Watching the transducer measurement 
beneath the liner allows one to judge when a steady-state head 
has been achieved beneath the liner.

Cost
The most common questions of someone not familiar with 

the liner technology are the cost of the systems and who can 
install them. The FLUTe liner system prices are available on 
the FLUTe web site. Current prices for blank flexible liners 
are about $14/ft up to 8-inch diameter. The reactive covers 
range from $4-8/ft depending upon liner diameter. The other 
methods add to that price per foot. The transmissivity pro-
file and the Water FLUTe installations are only performed 
by FLUTe staff. The blank liners are often installed by the 
customer. A complete quote is available upon request which 
includes labor, liner systems, ancillary equipment rental, 
shipping, and travel costs. Custom liner systems for special 
applications are available.

Summary
Many of these methods are relatively continuous mea-

surements. Therefore, one can expect relatively high spatial 
resolution. Most of the temporal resolution is related to the 
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Where are the contaminants? Blank T profile NAPL+FACT Water FLUTe
In the soil, in fractures or rock matrix x            x        x        x
Where in the soil? x                    x
Which fractures? x                 x        x
What form in the soil or fractures, pure prod-
uct or dissolved phase?

             x        x

How deep? x         x        x
how fast are they moving?
The conductivity?               x        x        x
The gradient?               x               x
how can they be stopped?
What natural paths are available?               x               x
Extraction? x        x        x        x
Barriers?              x        x        x
Reactive fluids? 
What remediation fluid contact is likely?        x        x        x
Are they being reduced or stopped
Where are they now? x        x        x
How fast are they moving? x        x        x        x
Where is the good drinking water?
Where are the good aquifers? x              ?        x

How productive are they? x        x              x
Where are the poor/bad waters? x        ?        x

HYdroGeoloGiC sPatial resolution usinG flexiBle liners

ability to collect ground water samples and to measure head 
at subsequent times. All of these methods use the ability to 
seal the borehole with a continuous liner and to transport a 
variety of measurements into boreholes and against borehole 
walls with good isolation. Some measurements such as the 
transmissivity profile have been done at different times over 
several years showing a dependence of the transmissivity on 
the time the hole is open.

The initial list of hydrologic issues is reproduced here with 
the utility of the several methods indicated by a simple x to 
show where each method is potentially useful. 

Note, the blank liner is indicated as useful far beyond 
expectations until one realizes that locating contamination 
is frustrated by cross connection between contaminated and 
uncontaminated regions when the borehole is open. Therefore 
sealing the borehole immediately is important to a reliable 
mapping of the contaminant distribution with other tech-
niques and at later times. It is not yet determined as to what 
are the limits of the activated carbon absorption of dissolved 
compounds so there may be other useful adsorbed contami-
nants beyond the VOCs tested so far. The Water FLUTe sys-
tem is useful for locating contamination and for tracking its 
propagation over time.

If high spatial and temporal resolution is the objective, the 
flexible liner methods offer some attractive features. Many 
papers on these methods are available upon request or at the 
FLUTe web site www.flut.com. 

Carl Keller received his Bachelors and Masters degrees 
in math, physics, and engineering science from Valparaiso 
University and the Rensselaer Polytechnic Institute. As an 
underground nuclear test containment scientist with the U.S. 
Department of Energy from 1966 to 1974, he developed a 
variety of numerical models for multi-phase flow in the earth.  
From 1974 to 1985, he was responsible for the research and 
containment design of all Department of Defense underground 
nuclear tests.  In 1989 he developed the first everting flexible 
liner system for collection of pore water samples from the 
vadose zone, and in 1995 he produced the first flexible liner 
system for monitoring in the groundwater zone.  He holds 18 
patents concerning vadose zone and groundwater monitor-
ing and other flexible liner methods. He established Flexible 
Liner Underground Technologies in 1996 where he is owner 
and Principal Scientist.

have you given a presentation at a seminar, 
or annual meeting?

If yes, then we are interested in you submitting your 
paper for publication. 

Please contact AIPG Headquarters at aipg@aipg.org, 
if you are interested in having your paper being published 
in TPG.
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Lisa Boettcher, CPG-09504 and Alyssa Voelker, SA-4076, working 
at the AIPG booth. AIPG was an exhibitor at the SME Convention 

in Seattle, Washington, February 19-22, 2012.

James Adu, MEM-1311, talking about the great benefits of being 
a member of AIPG.

Gems at the Tucson Gem and Mineral Show.

February Executive 
Committee Meeting.



AIPG STORE Check out our new items!

CHECK OUT OTHER GREAT 
ITEMS AVAILABLE AT  

WWW.AIPG.ORG

NEW Pen and Pencil Sets!-Custom engraved pen 
and pencil. Mechanical pencil for precision writing. Hi-gloss 
finish and stylish, silver accents. Patented lathe lines around 
each barrel. Sapphire Blue. Price: $15.50

Promotional 
Items:

Scarf and Beanie 
Price: $20.75

25% off

Embroidered Beanie 
Cap-A warm, stylish acces-
sory. Constructed from 100% 
acrylic, this beanie comes in 
a variety of solid colors, or 
with a contrasting trim, embroi-
dered with the AIPG logo.
Available colors: Gray, Gray/
Black, Black, Black/Natural, 
Light Pink/White, Natural/
Navy, Navy, Navy/Natural.  
Price: $15.00

New Scarf!: This 
Fleece scarf provides 
comfort against the 
cold breeze. Made 
of anti-pill polyester, 
this scarf features 
matching whipstitch, 
embroidered with the 
AIPG logo. It mea-
sures 60 inches long 
and 9 inches wide; 
Available in Navy and 
Black. Price: $12.75

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 opti-
mum organization. Dimensions: 15.75”w x 11.75”h 
x 6”d (expanded), cubic inches: 1,100 (expanded). 
Available Colors: Black, Hunter, Navy, Red, Royal.  
Price: $30.00

Polar Fleece Pullover-
This polar fleece, 1/4 zip pull-
over jacket has a sweat patch 
and double collar, 1” double 
needle elastic waist and cuffs, 
taped contrast collar, on-seam 
pockets, yolk front and double 
needle half moon sweat patch. 
Embroidered AIPG lettering and 
pick and gavel in white and gold.
Available colors: Black, Navy, 
Royal, Charcoal, Red, Burgundy, 
Purple, Orange, Yellow, Forest, 
Khaki.Sizes XSmall - 3XLarge 
(An additional $2.00 will be 
added for 2X and 3X sizes) 
Price: $28.00

New AIPG Decal-3” decal 
on white vinyl with standard 
permanent adhesive. Backslit 
for ease of removal from liner.  
Price: $1.50. Contact AIPG 
Headquarters for quantity 
discounts.




