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Discover your Future Destiny 
in Sacramento

COVID has altered each of us in personal and professional ways but a pandemic has not weakened the commit-
ment of the California Section to produce the 2021 AIPG Annual Conference on October 23-26, 2021. The California 
Section has been working diligently to bring students, young professionals and long-time AIPG members into their 
future destiny.  The AIPG 2021 annual conference theme is, “Role of Geoscientists for Resiliency, Sustainability 
and Opportunities in the Changing Environment.” Sacramento, California is the host city and the surrounding area 
is spectacular.  It includes the magnificent Sierra Nevada Mountains, Lake Tahoe, Sonoma and Napa vineyards 
and wineries, Pacific Ocean shorelines, and America’s western source of nuts, fruits and vegetables. These great 
attractions are within easy driving distance of our conference location. California is experiencing a high frequency 
of extreme temperature and precipitation conditions which has challenged the state’s water resources, created 
geohazards, impacted where we grow the nation’s food and is developing vulnerabilities along our flooding coast-
lines. Other sustainability challenges exist in the Golden State, the state with the most complex water management 
strategy in the U.S. Therefore, the potential opportunities for geologists to address these massive challenges are 
huge. Understanding the disrupting factors and learning about new geology-based solutions will help AIPG members 
to chart successful career pathways. Whether you are exploring new opportunities, future markets for your profes-
sional services or are trying to start your professional career, this conference will provide leads, information and ideas 
that you need to prepare for future work. We believe the geoscientist’s expertise has never been more important in 
solving our current challenges. Sessions will include new research, case studies and innovations in the field associ-
ated with resource development, geohazards, food and agriculture, energy, wildfires and deforestation, emerging 
contaminants and water supply. You will witness a round table panel discussing the expected 20-year and 80-year 
projected impacts and needed responses on the landscape and way of life in California in particular, and in the nation, 
more generally. The conversation will address what role geoscientists will need to fill now and into the future. Three 
of our field trips will include traveling through the birth of the Sierra Nevada Mountains, the California’s infamous 
water conveyance system including the Oroville Dam and Reservoir and a visit to the North Bay Wine country. A 
special set of mini-events will be creatively scheduled specifically for building skill sets and networking. The AIPG 
California section will arrange opportunities with internship and employment sources from agencies, consulting firms 
and businesses. Come and meet many different types of geoscientists at the Gold Rush Mixer that brings curious 
students and professionals together with a multidisciplinary group of seasoned industry personnel.

Come and meet the professionals that are building resiliency into our country’s resources, explore new career 
opportunities and learn about the latest tools and technologies used in geoscience today.  Our response to changes 
experienced in our climate has motivated AIPG 2021 to address the challenges and develop future opportunities 
today.  Geoscientists will come into the spotlight in Sacramento 2021.  We look forward to seeing all of you at this 
year’s AIPG annual conference in Sacramento!

Co-Chair        Co-Chair
Stephen Baker, MEM-2353     James Jacobs, CPG-7760
2021 California Section Advisor    2021 California Section President
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Hilton Sacramento Arden West, 2200 Harvard Street, Sacramento, CA 95815
(916) 922-4700 or (800) 445-8667 — Rate $135+ tax per night

*Schedule as of 1/2021 - go to www.aipg.org and select ‘Events’ for additional information

2021 Conference Schedule - Sacramento, California
Saturday, October 23, 2021

7:30 am — 12:00 noon Conference Registration
8:00 am — 12:00 noon AIPG Executive Committee Meeting (open to all registrants)

9:00 am — 5:00 pm AIPG Student Career Workshop (free)

12:00 noon — 1:00 pm AIPG Luncheon (full registrants free; students $20)

1:00 pm — 4:00 pm AIPG Advisory Board Meeting (open to all registrants)

4:00 pm — 4:30 pm AIPG 2021-2022 Joint Executive Committee Meeting & Business Meeting 
(open to all registrants)

4:30 pm — 5:30 pm AIPG Foundation Meeting (open to all registrants)

5:00 pm — 6:30 pm Student Networking Event with Professionals (open to all registrants/cash bar)

7:00 pm — 9:00 pm 3rd Annual AIPG Geo-Trivia Night (open to all registrants/win prizes!)

Sunday, October 24, 2021
7:00 am — 5:00 pm Conference Registration
7:00 am — 5:00 pm Field Trip — Wine County Geology-Grapes and the Petrified Forest, Napa County

8:00 am — 5:00 pm Field Trip — Sierra Nevada-Northern Mines 
Malakoff Diggins State Park/Empire Mine State Park

8:00 am — 4:00 pm Field Trip — Oroville Reservoir and the Damaged Spillway
10:00 am — 4:00 pm Exhibitor and Poster Set-up
5:30 pm — 8:00 pm Silent Auction (to be held during the Welcome Reception-sneak peak 5:30)

6:30 pm — 8:00 pm Welcome Reception — Exhibit Area Open (complimentary for all registrants) 

Monday, October 25, 2021

7:00 am — 9:00 am Mini-Workshop — Drones in Geology - Unmanned Aerial Vehicles for Site 
Assessment and Characterization

7:00 am — 9:00 am Mini-Workshop — Overview of Environmental Considerations for Hydraulic 
Fracking

7:15 am — 8:00 am Section Delegate Meeting (open to all registrants)

7:30 am — 4:00 pm Conference Registration
8:30 am — 5:00 pm Field Trip — North Bay Geology-Flooding, Faults and Groundwater
9:00 am — 10:00 am Plenary Session
10:00 am — 5:00 pm Exhibits Open
10:30 am — 12:00 noon Round Table Discussion on Californian’s Response to the Changing Climate
10:30 am — 5:00 pm Technical Sessions
12:00 noon — 1:30 pm Luncheon with Keynote Speaker (complimentary for all registrants)

6:30 pm — 8:30 pm AIPG Awards Banquet (all attendees welcome with additional fee)

Tuesday, October 26, 2021
7:00 am — 3:30 pm Conference Registration
7:00 am — 5:30 pm Field Trip — A Fresh Look at the Geology of Mount Diablo
7:00 am — 9:00 am Mini-Workshop — Meeting Your Wildfire Mitigation Planning Requirements for SB901
7:30 am — 9:30 am Mini-Workshop — Add to Your PFAS Toolbox

8:00 am — 4:00 pm Field Trip — Modern Aggregate Gravel and Gold Mining in the Lower Yuba River 
with Field Evidence of the Historic Gold Mining Operations

8:30 am — 5:00 pm Technical Sessions
10:00 am — 3:30 pm Exhibits Open
12:00 noon — 1:30 pm Luncheon with Keynote Speaker (complimentary for all registrants)
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Join the American Institute of Professional Geologists (AIPG) and the AIPG California Section for the 2021 Conference ‘Role 
of Geoscientists for Resiliency, Sustainability and Opportunities in a Changing Environment,” in Sacramento, California. This 
is a great opportunity to promote your company and increase your brand exposure to hundreds of professionals locally and 
throughout the US. 

Additional benefits with these levels:

_____  Level: $5,500 (only 1 available)
•	 Company logo on conference registration bags (this 
benefit	is	only	available	until	July	30th)

•	 Two complimentary registrations to the conference
•	 Complimentary exhibit booth
•	 Company logo prominently displayed on cover and 

sponsor page of conference program
•	 Marketing material will be included in conference 

registration bags or on a table available to registrants

_____  Level: $3,500
•	 Two complimentary registrations to the conference
•	 Complimentary exhibit booth
•	 Company logo prominently displayed on sponsor page 

of conference program 
•	 Marketing material will be included in conference 

registration bags or on a table available to registrants

_____  Level: $1,500
•	 One complimentary registration to the conference or 

exhibit booth
•	 Marketing material will be included in conference 

registration bags or on a table available to registrants 

Send Sponsorship Form to: 
AIPG,	1333	W.	120th	Avenue,	Suite	211,	Westminster,	CO	80234 

(303)	412-6205	•	Fax	(303)	253-9220	•	www.aipg.org,	cld@aipg.org	
AIPG will contact you upon receipt of this form to complete arrangements.

Sponsorships Only: 

______	Opening	Reception	-	$750
______	One	am	or	pm	break	(Monday	or	Tuesday)	-	$500
______	Marketing	Material	on	Sponsorship	Table	-	$500
______	Student	Conference	Sponsorship	-	$250
______	All	day	coffee/tea	(Monday	or	Tuesday)	-	$250

TOTAL	AMOUNT:	$________________			Date:___________________
____  Check enclosed (payable to AIPG)
____		Please	invoice	-	payment	due	within	30	days
____		Credit	Card	(circle	one)	Master	Card,	Visa,	Discover,	or
     American Express
 

          Card Number_________________________________________________ 

										Expiration	Date________________	CVV	(3-4	digit)	______________ 

          Card Holders Name__________________________________________ 

          Signature_____________________________________________________

Sponsoring Individual or Company:_________________________________

______________________________________________________________________

Contact Name:______________________________________________________

Address:_____________________________________________________________

City:________________________________ State:_______ Zip:________________

Phone:_______________________________________________________________

Contact’s	E-mail:____________________________________________________

Company’s	Website	Address:_______________________________________

All sponsors and exhibitors receive the following standard benefits: 
-Your	company	logo	will	be	on	the	AIPG	Conference	website	with	a	link	to	your	website
-Signs	displayed	throughout	the	conference	will	include	your	company	logo
-Your	company	logo	will	be	in	conference	program

If you have a sponsorship idea you don’t see on our list, we can create a custom package for your company.

Sponsorship Opportunities
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EDITOR’S CORNER

It seems like only yesterday when I wrote my first Editors 
Corner article, and yet here we are over three months later 
and putting the next edition of TPG together. I must say 
that I was very gratified by the response to the email blast 
I had Headquarters send out requesting articles for upcom-
ing editions. Please keep them coming. For those of you 
who submitted an opinion piece, technical article, or other 
material, thank you! If you have not, please consider putting 
your stamp on the publication by doing so.

This edition includes the information on the upcoming 
Annual Meeting. There are several interesting field trips and 
mini-workshops. With luck, by the time October rolls around, 
the Covid-19 pandemic will be under control, and having an 
in-person meeting again will be feasible. This may require 

that all participants be vaccinated prior to the meeting, so 
if you have the opportunity to get yours, and plan to attend 
the meeting, please consider doing so.

The slate of officer candidates is also included in this edi-
tion, and once again, it looks to be a tough choice between 
candidates. PLEASE PLAN TO VOTE if you are eligible to 
do so. AIPG is your organization, and it is critical that you 
make your voice heard by voting. Make sure to read the bio 
and statement for each of the candidates, and choose the 
individual that you feel will be best for AIPG. Voting is one 
means by which you become an involved participant in AIPG, 
which is important to keep the organization from stagnating 
and becoming irrelevant. To borrow from something that 
past Editor John Berry said last year, “…without the active 
participation of our members, our Board will quickly become 
a club of ‘insiders’, a criticism that has recently been made 
of some of our sister organizations.” We can’t afford to let 
this happen.

This edition includes articles on a wide range of topics, 
including a peer-reviewed hydrogeology article, an article 
on Malibu, California geology, and several short pieces on 
geology during the pandemic. The President’s Message and 
three other articles touch on membership and the status of 
the geosciences. I hope that they are of interest and spark 
some discussion.

One of the primary focusses of this year is membership, and 
particularly, how we can retain members or encourage others to 
join AIPG. I will suggest that this starts “at home” in your Section 
of AIPG. As some of you may know, every year on February 15th, 
we have many of our members suspended for non-payment of 
their annual dues; some of these cases are because the member 
got busy and neglected to get it done. Also, many students are 
suspended each year because the anticipated graduation date 
that they put on their student member application has come 
and gone. Some of these students took longer to graduate than 
originally anticipated. Others have gone on to graduate school. 
In both cases, they would be eligible to continue as student mem-
bers, except that their graduation date has not been updated. In 
all cases, no one is following up with these individuals to find 
out why they were suspended.

I therefore encourage the Executive Committee of each of our 
Sections to appoint a committee or designate a volunteer to fol-
low up with these individuals. For those inactive Sections that 
don’t have a functioning Executive Committee, I suggest that an 
active member could step up and volunteer. I have been doing 
this on behalf of the Michigan Section for at least five years, 
and my efforts have resulted in many of our student members 
updating their graduation date or upgrading to early career 
professional status. Many of our Section’s professional mem-
bers and CPGs have also avoided being suspended. Remember, 
members paying their dues after February 15th also pay a late 
fee, and by reaching out to these individuals before that time 
may save them money.

My method to follow up with our members has been simple. 
Our Section maintains a list of our active members to send 
announcements to. I send an email to Dorothy Combs at 
Headquarters after the first of the year asking for a list of all 
our Section members that will be suspended on February 15th 
for non-payment of their annual dues. I then compare that list to 
our active list, and contact each of those individuals reminding 
them to pay their dues, or in the case of students, ask whether 
they have graduated and would like to upgrade to ECP status. 
I follow up again after the February 15th deadline with those 
members that still have not paid their dues and have been 
suspended.

While this method does not result in a 100 percent success 
rate, it does reduce the number of members that are lost each 
year. This is low-hanging fruit that we can’t afford to lose. All 
it requires is an individual or a committee that cares enough to 
spend a little time to take on the task of contacting these indi-
viduals to follow up with them. I’ll go a step further here: any 
of you reading this that would like to take this step, but would 
like an assist getting their Section moving in the right direction, 
please contact me at adam.heft@wsp.com. I will be happy to 
provide you a copy of the email I send out to our members so you 
won’t need to draft your own. Feel free to modify it as you see fit.

Adam W. Heft, CPG-10265

Looking Forward to 
Working Together

One of the primary focusses of this 
year is membership, and particu-
larly, how we can retain members 
or encourage others to join AIPG. 

“
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LETTERS TO THE EDITOR

Dear President Wolverson:   

This is in reply to your President’s column in the Jan/Feb/
Mar 2021 issue of The Professional Geologist.  Your article 
stresses the importance of remaining open-minded at the start 
of the data-gathering process, and retaining that open-mind-
edness throughout.  An experience from my career highlights 
the importance of doing just that.  

The time-frame was 1979-1980.  My firm was engaged in 
examining gold prospects along the Mother Lode of California, 
an effort that was ultimately greeted with success.  At one 
very attractive property, some serious exploration had been 
done a few years previously by a well-known competitor.  That 
exploration included several diamond drill holes.  The owner 
of the property was from a mining family, and although he 
was partially incapacitated physically he was still mentally 
alert.  He had specified, in the lease, that he would be provided 
with copies of all factual data and any drill core (or cuttings) 
developed during the work.  The former firm had also gener-
ously provided him a copy of their report upon their recessing 
the project.  

My supervisor and I eagerly read the report and noted that 
the company had been guided by a theory of deposit formation 
that called on “exhalite” as the rock-type that would host the 
gold values.  Then we examined the core and saw relatively 
thin intercepts of the “exhalite” (an attractive, green colored 

rock comprised of quartz, ankerite, and mariposite).  All the 
“exhalite” intercepts had been carefully sawed and assayed.  
The intervals between the “exhalite” zones, however, were not 
split and had not been assayed.  Since they were comprised 
of heavily brecciated rock (typically a dark slate with quartz 
cementing the fragments), we concluded that assays were in 
order.  It turned out that the brecciated zones between the 
“exhalite” zones were indeed mineralized, with a gold content 
typically about 50% of that found in the zones they had assayed.  
The expanded assaying resulted in an increase in the thickness 
of the “intercepts of potential interest” ranging from two to ten 
times what the previous company had concluded.  

Bottom line – they were prisoners of their hypothesis.  If it 
didn’t look like “exhalite,” it simply wasn’t worth the minute 
cost of the assay.  Let me state here that in the time period 
mentioned, the cost of acquiring diamond drill core outweighed 
the cost of fire assaying by a factor well in excess of 10 to 1.  

Lesson learned – while the development of ore genesis mod-
els can be a valuable exercise, geologists must never let the 
model govern how a problem is approached.  Before one can 
follow the data, the data must be fully and completely acquired.  
Sincerely,  

Peter Dohms, CPG-7141  
Payson, Arizona

Dear Editor:
The authors of the article “Learning in 

the Outdoors: Field-based undergradu-
ate education during the COVID-19 
pandemic – why not?” in the January-
February-March 2021 issue of The 
Professional Geologist provided a 
detailed description of the plan they 
used to prevent the occurrence and 
transmission of the virus during the 
field course. However, the efforts that 
were undertaken to prepare the course 
and execute it put a tremendous amount 
of unnecessary stress, anxiety and fear 
upon the professors and staff who were 
involved. In addition, the students who 
attended the course were subject to the 
same stress, anxiety and fear. 

The negative experience has its origin 
in the actions of the professors and staff 
as they undertook an overabundance 
of caution. Being hypercautious has 
its place in hospitals and doctors’ offic-
es and, maybe, some enclosed spaces. 
Though IT IS NOT APPROPRIATE with 
field camp conditions!  

The reason I say this is because the 
students and field staff had already 
effectively quarantined for 14 days. After 
this, anyone who had symptoms should 
have stayed home – which I surmise they 
did. This leaves only one more step to 
take to ensure that the field camp will 
be disease free and successful. That is 

to have everyone tested no more than 
several days before arriving at the camp 
location and having each person pres-
ent a document verifying that they had 
tested negative for the virus. Once you 
have reached this point, then you have a 
group of people who are almost certainly 
clean and virus free. That’s all the staff 
and professors had to do. 

At such a point in the camp experi-
ence, it wouldn’t matter what the condi-
tions were as long as the camp itself and 
the vehicles and the equipment had been 
previously sanitized. Driving with every-
one wearing masks, the windows down 
and the air conditioner blasting made no 
sense! According to articles I have read 
on fluid mechanics, the common masks 
used by the public leak. The articles go 
on to say that the chances of an infected 
person wearing a mask spreading the 
virus to another person who is wearing a 
mask and standing six feet or less away 
are 30%. Yes, wearing a mask is better 
than nothing, but if everyone is virus 
negative at the camp, then why in the 
world are people wearing masks? This 
makes no sense. 

Additionally, the field participants 
were outside the great majority of the 
time. According to the doctors I have 
consulted with, the chance of catching 
the virus in the great outdoors is very 
low even without a mask. There is always 

at least a very slight breeze to blow your 
breath away. 

The field camp I attended was at a 
college owned hacienda (a medium sized 
house with communal sleeping, eating 
and washing areas). Trips had to be 
made into the local town to wash clothes, 
buy food, maybe for the students to stroll 
up and down the streets and depressur-
ize and forget about the fieldwork for a 
while, get needed supplies and service 
the vehicles – all things that must be 
done. This would be the only time that 
everyone would risk coming into contact 
with the virus. Again, however, if every-
one is cautious (not fearful), being close 
to infected town folk can be avoided. 
This is in contrast to the stupid mistakes 
made by some baseball and football play-
ers. The virus is not a tiny bar magnet 
and people are not made of metal. 
Getting close to someone will not get you 
“zapped.” Spraying disinfectant would 
not be necessary unless a car mechanic 
handled the vehicles. It would only make 
sense three or four days after the trip to 
town to do temperature checks – which 
are not worthwhile for asymptomatic 
individuals. Even a temperature of 99 
degrees Fahrenheit doesn’t mean much 
because everyone’s temperature varies 
during the day and the seasons.

The virus free students should have 
been allowed to sit together without 
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masks in order to socialize and feel as if 
life had returned to normal – at least at 
field camp. Sitting them one to a table 
and facing the same direction destroys 
the social makeup of the group, which 
is valuable for helping them exchange 
ideas about their fieldwork and master 
geology. It also makes them feel like they 
are being punished! They must have felt 
uncomfortable and wondered whether 
this was really necessary. I wonder 
whether talking was allowed. Some 
hypercautious doctors would have had 
them remain silent with masks on even 
after they had finished eating. Sounds 
like reform school to me. The masks and 
special seating were unnecessary given 

that the students and serving staff were 
supposedly virus negative.         

Field camp is very necessary for devel-
oping the mental skills needed to be a 
practicing geologist, or any type of field 
scientist. Seeing the rocks “in person” 
also helps you develop your “geologic 
eye.” I’m retired now, but I never hired 
anyone who had not taken and passed 
field camp. 

During late December 2020, the 
total number of deaths allegedly due to 
COVID-19 was just over 300,000 individ-
uals (the actual number of deaths may 
be as much as 600,000). The total United 
States population is about 330,000,000. 

The Spanish flu pandemic killed about 
675,000 people during 1918 to 1920 
when the American population num-
bered about 103,000.000. COVID-19 
kills mostly the elderly and those with 
pre-existing diseases. The Spanish flu 
killed mostly healthy teens and twenty 
somethings. Given the latest news about 
the spread of COVID-19, I would guess 
that it is endemic already. So, what are 
the readers’ thoughts on having field 
camps during the pandemic? I say it 
is well worth it and should take place 
all over the country and the world! GO 
FOR IT!

Raphael Ketani, PG, CPG
Sunnyside, NY  

MOTIVATION DURING THE PANDEMIC

Through these uncertain times and with 
the end of my undergraduate stud-
ies approaching, I have found myself 
reflecting over my time as a college 
student. My experience with college has 
been a challenge from the start, with 
ample amounts of growing along the 
way, but none of us ever imagined to 
be studying during a pandemic. In our 
classrooms, everything has changed, 

from the way we take tests and conduct research, to completing 
labs. This year stands as a testament to proving that nothing 
comes easy in life without hard work. From social distancing 
to not seeing my friends, I have learned to be more patient 
and grateful for the times we used to spend together before 
COVID-19. Furthermore, there is plenty to be grateful for even 
with all the hardships that this year has brought into our lives.

The past few years of being an undergraduate have been 
memorable for a variety of reasons. However, my geology 
field trip in the summer of 2019 was the most eventful and 
remarkable so far. My classmates and I were fortunate enough 
to have the opportunity to go camping on a research trip for 
two weeks in the beautiful states of Colorado, New Mexico, 
Texas, and Oklahoma. For the duration of the trip, we studied 
various geologic structures and learned more skills that we can 
utilize in the field. For example, in Palo Duro Canyon, Texas 
we practiced our fieldwork skills by studying the outcrops 
and changes in the geologic record to better interpret and 
describe different formations.  In addition, we analyzed maps 
throughout the trip to correlate the changes in the observable 
geology to different regions we visited on our trip.

The overall experience of the trip is one that I will never 
forget because it validated my passions and dreams to become 
a future geologist. As a child, I always pursued learning more 
about different types of minerals and rocks. Once I grew older, 
I continued to study the subject on my own as a hobby of inter-
est. Georgia’s high school curriculum did not provide much 
of an opportunity for me to learn more about the subject. I 
became discouraged from pursuing geology because the career 
choice isn’t common in the southeast. Once I got to college, I 
chose to major in biology, and planned go to medical school like 
my father. However, I quickly realized I had made a mistake 
due to how ill-suited I was to the pre-medical program and 

Hays Slaughter, SA-10132 Staying 
Strong and 
Motivated 
during the 
Covid-19 
Pandemic
changed my major to geology. Afterwards, my experiences 
as an undergraduate student and the field trip opportunity 
proved to myself that I had made the right choice to pursue 
a future career as a geologist.

Throughout the two-week trip, I was given the opportunity 
to see many beautiful places such as The Great Sand Dunes, 
Rocky Mountain National Park, Capulin Volcano National 
Park, and the Black Canyon of the Gunnison to name a few. 
The experiences I shared with my peers had a profound 
effect on my motivation as a student, and it encouraged 
me to work harder every day. Therefore, I continue to find 
any opportunity to apply myself more in my studies and in 
any extracurricular organizations and activities to improve 
my chances of reaching my goals as a future geologist. My 
fondest memory of the trip was in Estes, Colorado where I 
was able to enjoy a beautiful sunset with close friends. It 
is memories like seeing that sunset painted across the sky 
behind the enormous, snow-capped Rocky Mountains that 
motivate me to stay strong during this pandemic.
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Sunday, October 24, 2021

Wine Country Geology - Grapes, Geysers, and 
the Petrified Forest, Napa County
7:00 am – 5:00 pm 
Leaders: Jim Jacobs, CPG-07760 and  
Gary Pischke, MEM-3042

What can be better than a day of California geology? How 
about a day of geology and wine! This field trip takes you west 
of Calistoga, where we’ll see the California Petrified Forest - 
giant petrified trees preserved from the 3.4 million-year-old 
eruption of Mount St. Helena that hit the forest with a Mount 
St. Helens type blast.  We’ll stop at the Calistoga Geyser Visitor 
Center (Calpine) and have lunch.  The highlight will be a stop 
at the Sterling Winery and Aerial Tram in Calistoga, repre-
sentative of a high-quality Napa winery.  The aerial tram will 
take us to stunning views of the Napa Valley. On the ridge, we 
will discuss the rich volcanic soils, which are home to one of 
the great wine-growing regions in the world, followed by wine 
tasting at Sterling Vineyards.  We will review terroir, as well 
as the recent fire damage, and have a stop in the historic town 
of St. Helena if time permits.   Our return will be through the 
California coast ranges to Sacramento (the order of stops may 
vary). Certainly, a day well spent.

The Geysers Geothermal Field near Clear Lake, California. Image 
credit: Julie M. Donnelly-Nolan, USGS (public domain) 
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Be sure to sign up for the field trips when you 
register for the annual meeting!

CALIFORNIA BOUND

Sunday, October 24, 2021

Sierra Nevada - Northern Mines - Malakoff 
Diggins State Park/Empire Mine State Park
8:00 am – 5:00 pm 
Leader: Dave Lawler, MEM-6880

The Sierra Nevada - Northern Mines field trip offers partici-
pants the perfect combination of Sierran Fall season weather 
conditions and a tour of two important gold mine sites that 
helped put California state on the world map 150 years ago. 
The Northern Sierra Nevada mining region is home to both 
“world-class” and lode gold deposits. Field Trip participants 
will have the opportunity to visit the largest historic placer 
mine in the region, notably the “Malakoff Hydraulic” or “North 
Bloomfield Hydraulic Mine”, now designated as a California 
State Park. Participants will visit the historic “ghost town” 
of North Bloomfield within the park, and several additional 
sites including the Malakoff Pit (where one cubic mile of 
gravels were processed for placer gold), Hiller Drain Tunnel, 
and abandoned mine features of the Hamilton Tunnel. The 
group will enjoy a lunch and lecture in the North Bloomfield 
townsite “picnic area.”

After lunch, the group will depart for the historic mining 
towns of Grass Valley and Nevada City. Nevada City was estab-
lished in 1852 and nicknamed “The Queen of the Northern 
Mines” for its rich lode gold deposits and Victorian homes build 
by historic mine owners and superintendents.

The last field trip stop will be at the famous Empire Mine 
in Grass Valley, now designated as Empire Mine State Park. 
Participants will visit museum exhibits, the main production 
shaft area, retort gold processing facility, and Bourne Mansion. 
A brief lecture will be provided to summarize the significance  
of California’s most productive historic lode mine.

Northern Sierra Nevada Field Trip - Hydraulic Mining in North 
Bloomfield in 1890. (public domain) 

Sunday, October 24, 2021

Oroville Reservoir and the Damaged Spillway
8:00 am – 4:00 pm 
Leaders: Steve Baker, MEM-2353 and Gabriella 
Parmentier, CA Department of Water Resources

When you have 40 million people living in a Mediterranean 
climate, water storage and conveyance are a necessity. 
Superimpose more frequent and extreme droughts and flood 
years with a snowpack that becomes less reliable because of 
the lowering winter snow levels, and you have challenges that 
create socioeconomic impacts that can change life as has been 
known.  This field trip will teach you about the rich California 
water history that has required re-distribution of water stor-
age and conveyance since the early 1900s.  You also will visit 
Oroville Dam and the well-known spillway that began to dis-
integrate during the 2017 extreme flood event. This national 
event sent a clear message to California’s Department of Water 
Resources that climate changes require new and improved 
infrastructure. You will see the Oroville water complex, Hyatt 
Power Plant, the Feather River Fish Hatchery, Thermalito 
Diversion Dam and fish barrier dam and the Oroville Dam flood 
control spillway, emergency spillway and intake structures. 
Lunch will be available at the Lake Oroville Visitor Center, 
where the California Dept. of Water Resources and the U.S. 
Bureau of Reclamation will explain how water is distributed 
throughout the state. 

Oroville spillway.  
credit: Kelly M. Grow, CA Department of Water Resources. 
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Monday, October 25, 2021

North Bay Geology - Flooding, Faults, and 
Groundwater
8:30 am – 5:00 pm 
Leader: Gary Pischke, MEM-3042, PG, CEG

If you want to really see and experience the northern por-
tion of the San Francisco North Bay, sign up for the North 
Bay Geology field trip. The field trip starts at Hwy 37 where 
the Novato Creek flooding and erosion has taken place. As you 
continue north, you will visit Sonoma where you will enjoy a 
lunchtime discussion at a Winery. After lunch, learn about how 
the Sonoma Valley Basin groundwater purveyors are satisfy-
ing the groundwater basin requirements and share in their 
enthusiasm of current successes. The last stop of the day will be 
the Napa 2014 Earthquake. You will see faulting and damage 
caused by this earthquake event.  As the day comes to a close, 
you will travel back to the hotel along a route that provides an 
opportunity to hear about recent fires along the coastal ranges, 
enjoy the abundant picturesque views of the coastal range and 
listen to the story of how this range first formed. 

Please wear field gear and be prepared for warm conditions.

Novato Creek flooding. Credit: “Two Levee Breaches Reported 
Near Highway 37 in Novato as Rains Pound North Bay,” SFGATE, 

February 19, 2019. www.sfgate.com. 
Photo: Noah Berger / Special to the Chronicle.

Tuesday, October 26, 2021

A Fresh Look at the Geology of Mount Diablo
8:30 am – 5:00 pm 
Leaders:  Dr. Will Schweller (NCGS), Dr. Don 
Medwedeff (NCGS), and Dr. William E. (Bill) Motzer 
(AIPG and NCGS)

If you are looking for a lot of complicated geology within 
a small area, sign up for the Mount Diablo Field trip. The 
core of the mountain consists of a large fragment of oceanic 
crust (an ophiolite) and a chaotic mixture of chert, basalt and 
sandstone (the Franciscan Formation) that was scraped off an 
oceanic plate during tens of millions of years of subduction. 
Tectonic compression during the Tertiary has uplifted these 
rocks and deformed the younger sedimentary formations that 
were originally deposited on the Franciscan Complex. Modern 
tectonics associated with the San Andreas fault system con-
tinue this uplift, resulting in the older rocks being on the top 
of the mountain and younger rocks on the flanks.  

For this field trip, we will combine new data on geologic 
ages and underlying structures together with easily reached 
outcrops and satellite images to give fresh perspectives on 
this interesting example of coastal California geology.  We will 
drive to the top of the mountain for a regional perspective, then 
proceed to look at sections of banded chert, altered deepwater 
basalts, and clastic sediments of the Franciscan Formation 
before ending the trip in Eocene deepwater sandstones derived 
from the Sierra Nevada range. The trip will include short walks 
on flat hard trails to access numerous outcrops.

Please wear field gear and be prepared for warm conditions.

View of outcrops of oceanic basalt and red chert near the summit of 
Mount Diablo.
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Tuesday, October 26, 2021

Modern Aggregate Gravel and Gold Mining in 
the Lower Yuba River with Field Evidence of 
the Historic Gold Mining Operation
8:00 am – 4:00 pm 
Leaders:  Stephen Testa, CPG-06464 and Will Arcand

This field trip will be highlighted by a tour of active sur-
face mining operations in and immediately adjacent to the 
historic Yuba Goldfields. Upstream hydraulic mining with 
high-pressure monitors blasted away at river cliffs, expos-
ing gold nuggets and releasing over one billion cubic yards 
of tailings (averaging 22 feet thick).  Massive dredges ripped 
placer gold flakes from gravels buried dozens of feet below 
the surface. Currently, sand and gravel are California’s most 
valuable industrial minerals, and voluminous deposits in the 
Lower Yuba River are desperately needed for a construction 
industry lacking adequate supplies. Placer gold is still collected 
in the surface mining process. The field trip will include mod-
ern extraction and reclamation activities, as well as a visit to 
a restoration project for salmonid habitat and flood control.

The lunch stop, Hammon Grove Park in Yuba County, 
California, provides a view into the rich past of Yuba County’s 
gold mining history. Encompassing just over 40 acres, 
Hammon Grove sits where Long Bar was located - an historic 
town that once flourished but has since been buried under the 
thick layers of hydraulic mining debris. The land and topo-
graphic features are a remnant of Wendell P. Hammon’s vast 
gold dredging operation, which originally contained 10,000+ 
acres. Search for forensic clues that are still visible in the park, 
such as the tell-tale signs of the quartz mining operation of days 
past.  Extensive water canals traverse the park property and 
lead to the mine tailings brought forth from deep underground 
sediments. A one-mile hiking trail follows the circumference 
of the park, allowing visitors an opportunity to experience the 
essence of the Yuba County foothills.  

Closed-toe shoes are suggested for minor walking on 
potentially uneven ground near Yuba River. Bring hats and 
sunscreen, although cooler temps and rain are possible in 
late October.

Yuba River. Image source: https://yubariver.org/our-work/lower-
yuba-restoration/active-lower-yuba-projects/long-bar-restoration-

project/

Mini-
Workshops 
Monday, October 25, 2021

Drones in Geology - Unmanned Aerial 
Vehicles for Site Assessment and 
Characterization
7:00 am – 9:00 am 

Drones are a tool that is giving the earth science industry a 
whole new capacity to evaluate a variety of geologic conditions 
and processes. If you haven’t added this to your geologist tool-
box, then join us and jumpstart your effort by incorporating 
Unmanned Aerial Vehicles (UAVs) as a method for assessing 
and monitoring conditions across the landscape, spatially and 
temporally. This course will familiarize the participant with 
environmental and risk assessment applications of UAVs, 
and will provide an overview of the regulations governing 
their commercial use. We want to make it as easy as possible 
for you to begin using UAVs.

This course will introduce remediation, assessment, and 
site characterization applications of this tool. Topics will 
include the analysis of imagery from various types of sen-
sors, including multispectral and thermal cameras, as well 
as photogrammetric measurements, magnetometer analysis, 
and the use of UAVs for sampling the physical environment 
(i.e., water, vapor). The regulatory landscape governing the 
commercial use of UAVs will also be covered, as well as the 
range of available platforms and UAV tools. The course is 
intended for students with limited background in the use of 
UAVs, who wish to begin using them, or who want to learn 
about considerations when hiring a contractor for UAV 
work. If time and conditions permit, students will have the 
opportunity to fly a small UAV.
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Monday, October 25, 2021

Overview of Environmental Considerations for 
Hydraulic Fracking
7:00 am – 9:00 am
Leaders: Jim Jacobs, CPG-07760 and  
Stephen Testa, CPG-06464

If you are passionate about Hydraulic Fracking and want 
to not only understand the environmental ramifications but 
also take appropriate actions, then this is a mini-course 
for you. Both authors of the most recent published book 
Environmental Considerations Associated with Hydraulic 
Fracturing Operations (Wiley, 2019) will be presenting this 
two-hour workshop that explores some of the challenges of 
fracking, including an understanding of the economic, envi-
ronmental and communication issues that are inherent with 
hydraulic fracturing with targeted approaches for helping 
to keep communities safe. You will hear an environmental 
economic assessment of the winners, losers, and unintended 
consequences of hydraulic fracturing operations. In order for 
participants to get as much usable information as possible, 
the instructors will provide an overview of the historical 
development of hydraulic fracturing and the technology cur-
rently employed. Risk, prevention, and mitigation factors 
associated with fracturing will be identified and discussed. 
Selected legal cases, regulatory issues, and economic stud-
ies will add a reality check to on-the-ground situations that 
are happening around us.  Selected updated audit checklists 
that provide critical information and documentation relating 
to today’s environmental conditions associated with fracking 
operations and its impact on a community will be provided for 
your immediate use. 

The book, “Environmental Considerations Associated with 
Hydraulic Fracturing Operations,”  is available from Wiley or 
Amazon.com.

Tuesday, October 26, 2021

Meeting Your Wildfire Mitigation Planning 
Requirements for SB901
7:00 am – 9:00 am

 
This mini-workshop will jumpstart business leaders and 

consultants interested in developing wildfire mitigation 
workplan(s) within their area or jurisdiction in compliance 
with California Senate Bill SB901. Your time will be well 
spent because we will teach you by example. One to two large 
utility providers will share their experiences and workplan 
approaches that are needed to address rural sector challenges. 
Non-insulated aboveground transmission lines, distributed 
energy resources (DER), and maintaining right-of-way as 
well as mitigating wildfire liabilities will be focused on by the 
leaders of this mini-workshop.

Data gathering is a part of a sound wildfire mitigation 
plan. Information and discussion will include remote sensing 
methods like cameras and weather stations and microgrid 
placement of DER to strategically support areas within zones 
of power outage. DER for rural areas could include both utility 
and residential scale energy storage that may be tied to various 
renewable energy sources (i.e., solar PV, wind turbines, other).
Participants will walk away with contacts and a framework 
for writing a wildfire mitigation workplan and identify the 
role earth scientists have in safeguarding communities from 
extreme wildfire conditions.

Tuesday, October 26, 2021

Add to Your PFAS Toolbox
7:30 am – 9:30 am
Leader: Taryn McKnight, Eurofins Environment/Test 
America

There are a lot of moving parts to a PFAS project. This 
highly interactive workshop will enhance project opportuni-
ties through improvements made in project planning, building 
defensible data, and satisfying regulatory requirements. Make 
sure you come with a working knowledge of PFAS because 
this course is not an introduction. We will add to your exist-
ing PFAS toolbox  with current state and federal laws and 
the legal obstacles for industry and regulatory communities. 
Case studies that cover the initial PFAS investigation, the 
regulatory framework that is currently operating, sampling 
considerations, the specific analyses and analytes that you will 
request from the laboratory, and ultimately how you will use 
the reported data. QA/QC will be specifically discussed with 
respect to sample collection procedures. Our conversation will 
be enhanced by the contributions of an attorney, consultant, 
state regulator, and chemist who will each push your abilities 
and knowledge in dealing with PFAS issues. Your confidence 
in addressing PFAS projects will be immediately strengthened 
by this mini-workshop.
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Malibu, California; a 
Story of Wastewater, 
Politics, and Science

W. Richard Laton, Ph.D., CPG-10544 - University of Southern California, Fullerton 
wlaton@fullerton.edu

Abstract
On-site septic systems have been a way of life for the City of Malibu since its incorporation in 1991. Now the 

city is under pressure from the State of California and has begun to install a centralized wastewater treatment 
plant to service the Civic Center area near Malibu Creek. The purpose of this treatment plant is to improve 
the quality of water in Malibu Creek and that of the shallow groundwater. Surface water and groundwater 
sampling have shown that local waters have been degrading for years. The problem for the City is not the 
treatment of the wastewater, but rather what to do with the excess highly treated water. It was deemed too 
expensive or non-permittable to discharge offshore, transport to Los Angeles or over the mountains to the 
adjacent San Fernando valley. Approximately two million liters per day of treated wastewater will need to be 
disposed of by on-site reuse, irrigation or other methods. In order to develop a plan to handle this excess 
reclaimed water, the City embarked on a series of geology, groundwater, surface water, geochemical, geo-
technical and modeling efforts to evaluate the viable options available to them. After several years of work, 
groundwater injection was deemed the most reasonable for purposes of cost, politics and science.

Keywords: City of Malibu; Wastewater; Groundwater; Geology; Injection Wells; Groundwater Modeling

Introduction
The City of Malibu California lies just north of Los Angeles 

along the Pacific Ocean (Fig. 1). Its 43.5 kilometers of scenic 
shoreline have been illustrated in movies, television shows and 
paraded as southern California living! However, its dirty little 
secret is that it has no public sewer system. By design, every 
home, business or municipal facility has a septic system. In the 
late 1980’s, the County of Los Angeles began a plan to install 
a major sewer project in the Malibu area. The residents of the 
area wanted no part of the increased density of development 
this would bring. So, in 1990 they overwhelmingly voted for 
cityhood and in 1991 became incorporated (City of Malibu, 
1992). By becoming a City, they were able to stop the County 
from installing an area wide sewer system. The City in 1991 
commissioned a study on wastewater management. This led to 
the development of the City of Malibu Local Coastal Program 
(LCP) and ultimately an LCP Land Use Plan (LCP/LUP) that 
was submitted to the State of California Coastal Commission 
for approval (City of Malibu, 2002). This plan was adopted 
and approved in 2002 by the State.

For nearly two decades the City fought with the Los Angeles 
Regional Water Quality Control Board (LARWQCB) over 
water quality issues associated with on-site sewer systems. 
The Regional Board is tasked with the protection of water 

Fig. 1 Location Index Map
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systems versus larger municipal sys-
tems, the City of Malibu signed a mem-
orandum of understanding with the 
LARWQCB (2011). As a result, the City 
embarked on a series of hydrogeology 
studies of the CCAM (Fig. 3). These 
studies incorporated a wide variety of 
data collection with the idea of creating a 
calibrated regional groundwater model 
of the Civic Center and Winter Canyon 
Areas of Malibu (Ambrose & Orme, 
2000; Bay & Schiff, 2003; Jay, et al., 
2009; Stone, 2010). The purpose of the 
groundwater model was to evaluate the 
flow throughout the CCAM and Winter 
Canyon Areas of Malibu (Fig. 2), the 
groundwater – surface water interaction 
and the interaction (discharge) with the 
Pacific Ocean. In addition, the flow model 
was to be used to determine the optimal 
location and potential volume for treated 
wastewater injection (through existing 
individual septic systems, percolation 
pits and/or injection wells) and other 
reuses. Understanding the groundwater 
flow allowed for a better understanding 
of the interactions between the Malibu 

Lagoon, the Creek, and the nearshore area.
This hydrogeology study was conducted by several consul-

tants and the United States Geological Survey (USGS) over 
the course of several years. The study used historical data from 
geotechnical reports, groundwater investigations, environ-
mental cleanup reports, precipitation and evapotranspiration 
data from Pepperdine University, tidal data from National 
Oceanographic Atmosphere Administration (NOAA), surface 

resources within a designated area, typically a watershed(s) 
(Pincetl, 1994). The LARWQCB claimed that the water quality 
in the nearshore environment and within several creeks and 
streams that flowed through the City of Malibu was being 
impacted by individual septic flows (LARWQCB, 2009). In 
particular, Malibu Creek was of interest to the Regional Board 
as well as many non-profit environmental groups including 
Heal the Bay and Surf Riders (Fig. 2).

Based upon the Water Quality Control Plan – Los Angeles 
Region (Basin Plan for the Coastal 
Watersheds of Los Angeles and Ventura 
Counties) of 1994, it was determined 
that several water resources were 
impacted (LARWQCB, 1994). In 2009, 
the LARWQCB issued a staff report to 
prohibit on-site wastewater disposal 
systems in the Civic Center Area of 
Malibu (CCAM) (LARWQCB, 2009). 
This was based in part on the coliform 
bacteria count and eutrophication of 
the Malibu Lagoon, as well as indicator 
bacteria found on Malibu Beach. This 
led to the development of total maximum 
daily load (TMDL) for total nitrogen and 
bacteria to be established for Malibu 
Creek, Lagoon and Beach (USEPA, 
2006). Research into the source of the 
bacteria and nitrogen determined it to 
be primarily from on-site septic systems. 
Many coastal communities have expe-
rienced such issues (Artan, Orhon & 
Sozen, 1995; Desimone & Howes, 1996; 
Geary & Whitehead, 2001; Moeller, et. 
al., 2003; Carroll & Goonetilleke, 2005; 
Kudela, et. al. 2017).

Materials and Methods 
After nearly two decades of fighting with 
the Regional Board about on-site septic 

MALIBU WATER QUALITY

Figure 2- Civic Center Area

Figure 3- Well Location within the Civic Center Area and Cross-Section Line.
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water flow and chemistry from various researchers and the 
local lifeguard station, hydrogeology data from localized on-site 
wastewater reports, water use by parcel from the local water 
agency and land use from the City of Malibu and County of 
Los Angeles (Stone, 2010; RMC, 2013). Additional new data 
was collected along the near and offshore areas in form of 
geophysics, monthly water levels throughout the basin, water 
chemistry (surface and groundwater). New monitoring wells 
were installed, in order to collect continuous cores from ground 
surface to bedrock (Earth Forensics, 2013; RMC, 2013). After 
the installation of these new wells a series of aquifer tests were 
run in order to determine the hydraulic properties of both the 
fine-grained low-permeable (LPZ) semi-confining layer and the 
underlying gravel layer (Fig. 4).

Historical work
Local work has consisted of university studies of the lagoon; 

geotechnical studies of all building construction, including 
seismic fault studies; wastewater disposal studies involving 
percolation testing (both seepage pits and leach lines) of the 
shallow soil and groundwater systems; removal of several 
underground storage tanks and testing of contaminated soils 
(Leighton, 1994; Ambrose & Orme, 2000; RMC, 2013). These 
studies, project reports and government filings gave a com-
prehensive understanding of the upper 7.5 meters of geology 
within the CCAM. However, very little had been done below 
the LPZ (approximately 7.5 meters below ground surface (bgs)) 
or within the underlying gravels.

Geological Setting
There are three primary hydrostratigraphic units within 

the Malibu Creek Groundwater Basin (MCGB): alluvium 
(which is comprised of LPZ and surface soils); the underly-
ing coarse-grained strata commonly referred to as the “Civic 
Center Gravels (CCG)” and bedrock (Leighton, 1994; ECI, 
2000). Bedrock is at or near land surface in the upland areas, 
and beneath the unconsolidated sediments that are present 

Figure 4 - A-A’ Hydrogeology Cross-Section.

in the CCAM along Malibu Creek and beneath the associated 
Lagoon (Fig. 4).

A large bedrock valley lies beneath the CCAM portion of 
the City of Malibu. The data used to construct the bedrock 
surface included previous modeling efforts (Stone, 2004), 
additional resistivity geophysical surveys completed by the 
USGS (Izbicki, 2009) and resistivity surveys and borehole 
drilling conducted in 2009 (RMC, 2012 – concept injection 
plan) and 2013 (Cardno-Entrix, 2013). Unconsolidated mate-
rials containing zones of permeable sand and gravel deposits 
overlie the bedrock (Leighton, 1994; ECI, 2000). These aquifer 
units provide pathways for groundwater to flow from upland 
recharge areas to discharge areas along Malibu Creek/Lagoon 
and out beneath the sea floor.

The geomorphic shape and characteristics of the bedrock 
layer are consistent with two ancient water courses carved 
by Malibu Creek leading to the ocean (Earth Forensics, 2013; 
RMC, 2013). The estimated location of the ancient courses 
dated at 60,000 and 20,000 years ago, are shown in Fig. 5.

In 2009, an offshore seismic reflection survey was conducted 
to map the top of bedrock and to determine whether the CCG 
observed in recently installed deep wells continued offshore. 
This survey was followed by an electrical resistivity survey in 
2013 to determine if the mapped offshore formations transmit-
ted groundwater offshore and at what location(s).

Water-bearing formations in the MCGB are composed of 
Holocene alluvium consisting of clays, silts, sands and gravels. 
Alluvial sediments deposited in the CCAM by Malibu Creek, 
and other small drainages are estimated to range in thick-
ness from a feather edge near the valley walls to 53.3 meters 
in the central part of the main body of alluvium. The basin 
hydrogeology is depicted in cross-section shown in Fig. 4.

The offshore extension of the CCG was identified in a 2013 
resistivity survey conducted west of Malibu Lagoon along 
the shoreline and immediately offshore as a higher resis-
tivity zone present below a shallow zone consisting of low 
resistivity material (LPZ). The low resistivity material layer 
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is thought to consist of clay-rich unconsolidated estuarine 
material (Cardno-Entrix, 2013), similar to materials identified 
in onshore borings, and correlates with the LPZ previously 
identified. The resistivity of the CCGs was higher on the west 
side of the groundwater basin than on the east, suggesting 
that the aquifer contains fresher water and is more perme-
able on the west side of the basin, correlating with one of the 
identified ancient Malibu Creek channels. The resistivity of 
the CCG zone was lower by an order of magnitude on the east 
side, suggesting that the groundwater in this area is brackish, 
or the aquifer contains more silt and clay, or both. Based on 
the resistivity survey results, the fresh to brackish water zone 
appears to rise towards the sea floor offshore and south of 
the beach on the western side of the groundwater basin. This 
suggests that the CCGs continue offshore and discharge fresh 
groundwater to the seafloor (Cardno-Entrix, 2013).

Hydrology/hydrogeology
The MCGB is located in a Mediterranean climate, char-

acterized by cool wet winters and warm dry summers. The 
majority of precipitation occurs between November and April. 
This area lies in the semi-permanent high-pressure zone of the 
eastern pacific (Porse et al., 2018). As a result, the climate is 
mild, tempered by cool sea breezes occasionally interrupted by 
infrequent periods of extremely hot weather, winter storms or 
Santa Ana winds. Average annual rainfall is 31.2 centimeters 
(Jones & Stokes, 2009).

The MCGB is a small alluvial basin, approximately 2.45 
square kilometers in size, located along the Los Angeles County 
coastline (DWR, 2016). The basin is bounded by the Pacific 
Ocean on the south, and by the Santa Monica Mountains, 
composed of non-water-bearing Tertiary age rocks, on all 
remaining sides. The valley is typified by steep canyons that 
generally run north to south and is drained by Malibu Creek 
to the Pacific Ocean (DWR, 2003, 2014 and 2016).

Malibu Creek is the primary surface water feature within 
the MCGB. Historically, Malibu Creek has formed a freshwater 
lagoon near the ocean outfall (Fig. 2). This is confined by a sand 
berm which is naturally eroded during times of high stream 
flow. During low stream flow periods, a sand spit closes the 
lagoon to tidal flushing. This damming of the surface water 
has a dramatic effect on shallow groundwater flow in the 
vicinity of the creek.

Groundwater flow within the basin is controlled by both 
Malibu Creek and the LPZ that divides the basin into an 
upper unconfined aquifer and a lower semi-confined aquifer 
(the CCGs). This separation in hydrogeology lessens towards 
Malibu Creek where the aquifer system acts as a single uncon-
fined aquifer with little to no fines from surface to bedrock. 
This is confirmed via several monitoring wells along the creek 
(Leighton, 1994; Earth Forensics, 2013; RMC, 2013).

In order to verify the geophysical findings and to further 
calibrate the water level surveys, a series of wells was installed 
(Fig. 3) (Earth Forensics, 2013). Three of these wells penetrated 
bedrock and several others were to the top of the LPZ. In each 

Figure 5 - Ancient Course of Malibu Creek and Bedrock Contours
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case, the bedrock elevation was found to be less than a meter 
from the predicted levels based on the surface geophysics. 
Further, the drilling confirmed that the basin is comprised 
of up to six meters of alluvium, three to six meters of clay or 
clayey silt (LPZ), and 27.4 to 33.5 meters of CCGs.

Several aquifer tests were conducted on the CCG aquifer 
during the study. These resulted in moderate to high transmis-
sivities of 372 to 620 meters squared per day (m2/day). The 
specific capacities ranged from 2.3 to 5 liters per second per 
meter (lps/m) (RMC, 2013). Both of these values were deemed 
good for potential treated wastewater injection and is within 
the range expected for gravelly sands and an aquifer that is 
approximately 30.5 meter thick.

Water quality monitoring conducted in 2013 in wells 
screened in the lower CCG were combined with electrical 
resistivity survey data to identify the location of the fresh 
water-salt water interface. Based on these results, the presence 
of a fresh groundwater lens offshore indicates that convective 
flow of groundwater is disrupting the saline water interface 
that would be predicted by the Ghyben-Herzburg (Kim and 
Chon, 2007) relationship used to measure the thickness of 
a fresh water lens under conditions of no groundwater flow. 
The fresh-to-brackish water zone appears to rise towards the 
sea floor, south of the beach, suggesting that groundwater is 
discharging out through the sea floor. Discharge is occurring as 
far as 91 meters offshore, either due to stratigraphic controls 
or due to buoyancy effects of a freshwater lens lying over the 
more saline water (Cardno-Entrix, 2013).

Water budget
Sources of groundwater recharge to (inflow) and discharge 

from (outflow) the alluvial deposits in the basin, as described 
by McDonald Morrissey, occur by several different processes 
(McDonald Morrissey, 2014).

A water budget was proposed based on the sources of 
inflow and outflow discharge. The values were specified by 
McDonald Morrissey, (2014) and were based on an overall 
balanced water budget (Table 1). This was used as the basis 
for the groundwater modeling as described below. The larg-
est sources of recharge were, as expected, stream infiltration 
(Malibu Creek), making up approximately 44%, and wastewa-
ter, within the alluvium and upland comprising nearly 36% of 
the basin recharge. The groundwater outflow was dominated 
by the ocean outfall at 71% and the lagoon representing 22% 
(McDonald Morrissey, 2014).

Sinks (discharge and/or outflow) for groundwater were 
found to be slightly less than that of the recharge; however, 
the variation is slight and well within the margin of error. 
There are presently no pumping production or remediation 
wells within the study area.

Groundwater Modeling
Several iterations of groundwater modeling have been con-

tracted by the City of Malibu over the past decade. All of these 
model iterations were performed by McDonald Morrissey, 
(2012 and 2014). The last iteration was done for the purpose 
of determining the impacts of treated wastewater injection and 
reuse within the MCGB. This included determination of the 
optimal location for treated wastewater injection within the 
basin and the rate the aquifer system could sustain without 
negative impacts to existing shallow septic systems and foun-
dations. It was predetermined that a possible impact would be 
the rise in water levels within the shallow unconfined aquifer 
due to the wastewater injection. Another potential negative 

impact was that of the injected wastewater on Malibu Creek 
and Lagoon. The modeling effort was also used to help under-
stand where the highly treated wastewater that is injected into 
the lower CCGs would ultimately flow. These constraints and 
conditions were used within the groundwater flow model to 
develop a wastewater collection, treatment, and disposal plan 
for the entire CCAM.

Based upon the modeling efforts it was determined that a 
maximum of 2.3 million liters per day of treated wastewater 
could be safely injected into the CCAM without any unaccept-
able groundwater level increases within the shallow uncon-
fined aquifer above the LPZ. Additionally, it was determined 
that as much as 400,000 liters per day of treated wastewater 
could be percolated through a series of seepage pits within 
Winter Canyon to the west of the CCAM. This Winter Canyon 
groundwater flow was consistent with previous modeling 
efforts conducted by Earth Consultants in 2000. In each 
modeling scenario, the CCAM injected treated wastewater 
discharged to the ocean and not towards Malibu Creek or the 
Lagoon (McDonald Morrissey, 2012 and 2014; RMC, 2012).

Conclusion
Based upon the work completed, it was determined that 

the best opportunity to dispose of the excess treated waste-
water was to inject the water into three wells (IV-1, IV-2 and 
IV-3) along Malibu Road (Fig. 3), screened through the CCG. 
Between the aquifer testing and modeling, it was determined 
that a single well would work for the City’s needs; however, 
three injection wells were chosen as this would allow for backup 
wells while maintenance was occurring. In order to reduce the 
overall amount of treated wastewater needed for injection, 
each property that sent wastewater to the City for treatment, 
would be required to reuse as much treated wastewater as 
they could, through a “purple pipe” system. This highly treated 
water could be used for irrigation; non-potable uses such as 
toilets and for decorative ponds. The usage of this water will 
vary throughout the year, with summer months having a 
higher demand for reuse water than winter months.

The first phase of the treatment and disposal system went 
online in 2017. During this first Phase, less than 750,000 liters 
per day went through the City’s advanced wastewater system. 
However, the City of Malibu is planning on implementing 
Phase II sometime in 2024.

With the replacement of traditional septic systems by a 
municipal system, such as the City of Malibu has implemented, 
overall water quality both in the shallow groundwater and 
nearshore areas should improve. It took over 30 years, but 
finally the State of California and the City of Malibu were able 
to come to an agreement that helped protect Malibu Creek, 
lagoon, and nearshore area.
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I want to introduce myself and give you an idea of what I’d 
like to achieve as President-Elect and then President. I know 
and appreciate the value of AIPG membership. I’ve been a 
member of AIPG for more than 25 years (awarded CPG in 
1991) and have been active on both the state and national 
level. I have benefited from the generosity of AIPG members, 
who have provided mentoring and employment opportunities. 
I was very fortunate as a young geologist to be able to sit with 
senior geologists and learn how they interacted with groups 
and ran successful meetings. Even when I didn’t have those 
opportunities through work, I was participating in AIPG com-
mittees with upper-level personnel. I participated in several 
Washington DC Fly-Ins, which were true learning experiences 
on how government works, plus wonderful opportunities to 
meet elected and appointed officials. I have been to many 
national AIPG meetings and have made life-long friends. 
Because I work internationally, I regularly use my AIPG seal 
on reports.  

The year as President-Elect provides an opportunity to 
actively serve on the AIPG national executive board and gain 
more experience on the responsibility of the AIPG President. 
There is also time to move forward on initiatives that are new 
and ongoing. AIPG’s mission statement is to be an effective 
advocate for the profession of geology and to service its members 
through activities and programs that support continuing pro-
fessional development and promote high standards of ethical 
conduct. My personal interest in providing services and activi-
ties that members value is my most important objective, and 
it aligns with our mission statement. The CPG program and 
advocacy for the profession are services that members value 
and I will continue them. 

AIPG, like many professional societies, faces a wide spec-
trum of challenges to attract and retain members and to be a 
resource for its members. These challenges are well-known: 
What is AIPG? How can we best serve our membership? How 
can we offer value to our members? Offering tangible assis-
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tance to the individual member and section leadership is part 
of the response. I would like to focus on the following tasks 
as President-Elect:

1. Provide the services that members value. There 
are many different reasons to join and stay as a mem-
ber, but several reasons have been noted as the most 
important – maintaining the CPG program and provid-
ing advocacy for the geologic profession. CPG status 
has been crucial for members who act as a qualified 
person under specific reporting requirements and in 
jurisdictions without state licensure. AIPG has been 
at the forefront of many efforts related to geologic 
issues, such as supporting state licensure and geologic 
surveys. Fortunately, we already have solid systems 
in place for these activities. Other common reasons for 
being an AIPG member include networking and section 
activities. Expansion of virtual webinars and network-
ing opportunities will be an important focus for me on 
a national level, plus on a section level.

2. Student and Early Career Professional Member 
Opportunities. AIPG has made strong strides on 
recruitment of geology students and young profes-
sionals, and assistance to these new members will 
continue to be a priority next year. Our new members 
are looking for opportunities to enhance their careers 
and they want to be mentored. I want to invigorate 
a mentoring program using an online platform that 
would allow for mentoring over either a short or long 
period (for example, do you need someone to help you 
reason through a short-term decision, or are you look-
ing for longer-term career path help?). I am currently 
part of a committee that is looking into options. I also 
envision that AIPG would hold more student/Early 
Career Professional webinars that would cover topics 
such as interview techniques and career development 
plans. Our student page on the AIPG website would be 
expanded to include recordings of webinars.

3. Keep our members engaged. Everyone’s time is 
precious, and AIPG competes with many other entities 
in trying to engage our members. We can make our 
members feel included and informed through alterna-
tive communication methods when holding face-to-face 
section meetings is difficult. Many of us live with our 
phones constantly in our hands. I will encourage short 
videos as part of national AIPG’s mobile communica-
tions. A short video is a great tool and video creation is 
so much easier with our smartphones. AIPG has a Zoom 
license and a list of webinar speakers that sections can 
use when planning activities. We also have the means 
to coordinate webinars for national and international 
audiences.

I appreciate this opportunity to share my thoughts with the 
AIPG membership, and I look forward to serving as President-
Elect and President.
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AIPG has played a pivotal role in my professional life.  I started 
my geologic career while still an undergraduate student 
working at the United States Bureau of Mines in Bruceton, 
Pennsylvania where I was mentored by patient and generous 
coal geologists, a few being AIPG members. After graduate 
school, I worked in the oil industry on the North Slope of Alaska, 
and later in California. In 1989, I joined the environmental 
industry and AIPG. Through AIPG I have made countless 
friends, acquired business opportunities, and co-authored 
articles and technical books with esteemed AIPG members. 
In 2002, I noticed a TPG article about international teach-
ing opportunities; I applied and was awarded four Fulbright 
grants over a decade. I invested in AIPG, the flagship society 
for professional geologists, so it is a great honor to be asked 
to run for AIPG President-Elect 2022.

I have seen many improvements in AIPG, including the 
creation of different classes of membership, the encouragement 
of student chapters, and now a call for more diversity. Through 
it all, AIPG has had terrific national meetings, been a strong 
voice for the profession and licensure, published a wonderful 
magazine, maintained a great and supportive staff, and offered 
some of my favorite geology field trips.

Over a decade ago I noted that many geology students never 
met a practicing professional geologist while at a college or 
university. To remedy this and encourage geology students, I 
sponsored four AIPG student chapters: University of California 
Davis (since 2010), Sonoma State University (since 2017) and 
University of California Santa Cruz (since 2020). In 2017, I 
sponsored AIPG’s first international student chapter at the 
Swami Ramanand Teerth Marathwada University in Nanded, 
India; in 2020 they won the AIPG student chapter of the year 
award. During COVID-19, the California Section has had 
Zoom meetings with our student chapters to keep connected 
and in January 2021 we had our sixth-annual successful “Ask 
for the Job” interview, resume critique, and networking ses-
sion which included dozens of students and professionals. I 
am currently working with the students and members of the 
California Section to co-chair the 2021 National Meeting in 
Sacramento (Oct. 23-26).

AIPG clearly provides significant value to a professional 
geologist’s career. Successful organizations inspire, attract, 
engage, and retain new and current members. If elected 
President-Elect, I will prioritize with the Executive Committee 
to grow membership. My strategy is to review and implement 
current and past AIPG leaders plans to engage our members. 
This includes developing a long-term mentoring program 
which links senior members with geology students and Early 
Career professionals.

Other current issues I would like to work on include (1) 
developing a program for continuing education, (2) planning 
more mini-workshops for national meetings that build take-
home skills for participants, (3) envisioning AIPG’s CPG to be 
recognized as the preeminent credential for the entire geologi-
cal profession, (4) encouraging diversity in our membership 
through an inclusive participation, and 5) developing strategic 
partnerships with complimentary associations with which we 
share values and interests.

I enjoyed giving geology talks at the local K-8 schools, as 
many other AIPG members have done, inspiring future sci-
entists, one classroom at a time. However, if we can inspire 
K-12 teachers and earth science writers on a larger scale by 
linking with their professional associations, we can leverage 
our strengths with other organizations to achieve compli-
mentary objectives of diversity and enthusiasm for geology. 
Engaging the earth science educational and published com-
munities can be facilitated by recognizing terrific K-12 earth 
science teachers and science writers with awards and inform-
ing the strategic partner organizations of AIPG’s programs. 
Cost for accomplishing this goal would be volunteer labor. 
And international membership could be explored for future 
membership growth.

The geological professional ladder can start at an early age 
with a love for the outdoors, from collecting rocks and from 
having inspiring K-12 science teachers and family mentors. 
Inspiring students with earth science at a much younger 
age results in more geology students in college. AIPG can 
inspire and connect with K-12 science teachers and science 
writers. AIPG could engage with strategic partners such as 
the National Science Teaching Association to invite K-12 
science teachers on the excellent AIPG field trips and to our 
meetings. We could connect with the National Association of 
Science Writers and cooperate on mutually beneficial writing 
and policy projects.

Ultimately, our long-term success will be determined not 
only by how well we serve our current and future members, 
but by how well we inspire, attract, engage, and retain our 
members and serve the geologic community. I understand 
the position of President-Elect represents a three-year com-
mitment (president-elect, president, past-president), 2) I have 
been inspired and rewarded by active membership in AIPG, 
and 3) I accept this obligation to serve the members of AIPG. 
I want this position, and I ask for your vote.
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things, but most importantly it allows me an outlet to recon-
nect with my passion and with what got me into this career: 
the science.  

I joined AIPG in order to work toward a professional certi-
fication as a CPG. A few years after obtaining my CPG, I was 
approached to join the Ohio Section Executive Committee; 
consequently, I joined as a Member-At-Large in 2014. I held 
several more positions over the following six years, including 

Ohio Section President in 2018. Serving on the committee was 
a way for me to give back to the organization and profession 
that gave me my first certification a decade ago.  I found a lot 
of personal and professional fulfillment in giving back to the 
Institute through my service.  The opportunity then presented 
itself to run for the AIPG Advisory Board and serve on a 
National level.  My message was as simple then as it is now: I 
feel very strongly about AIPG, I am proud to serve, represent, 
and give back to the Institute that is such a good advocate for 
the geosciences profession.            

Spending six years on the Ohio Section Executive Committee 
and two years on the National Advisory Board has allowed 
me to gain perspective of AIPG across the country. There 
are so many commonalities; the most frequent is that a 
large number of sections are held together by a core group of 
individuals. As Vice President, I will work with the Advisory 
Board to help these members maintain a connection with 
National and try to develop ways to help them, especially in 
these difficult social times. Another commonality is our lack 
of younger members. During my time on the Advisory Board 
I was glad to see the Institute’s nomenclature change to the 
“Early Career Professional” (ECP) category and the addition 
of multiple ECPs on the National Executive Committee.  I’ll 
aim to continue this focus on ECP engagement and strive to 
continue building that ever important base of the up-and-
coming geoscientists.         

Again, thank you for this opportunity; I am honored as 
much as I am humbled.  I’ve had the privilege to serve with 
some great people who have taught me a lot, now I feel that’s 
it’s my turn to try and return the favor to others.   

AIPG allows me many 
things, but most impor-
tantly it allows me an out-
let to reconnect with my 
passion and with what 
got me into this career: 
the science. 

“
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First, I want to thank the committee for their nomination 
to run for AIPG Vice President for 2022. I had the pleasure 
to serve on the AIPG Advisory Board in 2019 and 2020. I 
must say, I sincerely valued the chance sit at the table with 
some great people, great geologists, and represent a great 
organization. I very much look forward to the opportunity 
to serve the Institute again and will proudly be an advocate 
for the geosciences, as so many of us are. 

A little professional background: I have nearly 20 
years of environmental and geosciences experience. I cur-
rently  manage a variety of projects including brownfield 
redevelopments, Ohio Environmental Protection Agency 
(EPA) Voluntary Action Program (VAP) projects, USEPA 
Brownfield Assessment Grants, Phase I/II environmental 
site assessments (ESAs), UST projects, hydrogeological 
site investigations, and numerous forms of environmental 
monitoring and reporting. In addition to my environmental 
background, I’ve become knowledgeable in the solid waste, 
industrial hygiene, natural resources, regulatory compli-
ance, geotechnical engineering, and construction materials 
fields.

I hold a BS in Environmental Geology from Fort Lewis 
College in Durango, Colorado.  I am a Certified Professional 
Geologist (CPG), an Ohio VAP Certified Professional (CP), 
and a Professional Geoscientist (PG).  I have held sev-
eral State and National level board positions with AIPG. 
Additionally, I am a proud member of the Urban Land 
Institute (ULI) Columbus Section and the Central Ohio 
Chapter of the Commercial Real Estate Development 
Association, NAIOP.

Looking back, I realize that I added incremental pieces 
to my career puzzle at different points of my career path; 
starting with field work, then migrating into project manage-
ment, personnel management, business development, and 
most recently office management. AIPG allows me many 
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I am honored to accept the nomination for 2022 AIPG 
National Executive Committee Vice President and thank the 
Nominating Committee for their endorsement. 

I served as AIPG National Secretary 2017-2019, enjoyed 
nine years on the AIPG Florida Section Board and have 
represented Florida as its delegate at several national AIPG 
meetings. I have also participated on both the Education and 
Awards Nominating Committees for multiple years and initi-
ated the State Delegates Breakfast Meeting that has been held 
annually at national conferences as a forum for state repre-
sentatives.  I have observed a remarkable synergy between 
AIPG individual members of varying interests, experiences 
and backgrounds that provide important contributions and 
perspectives as representatives of their state and student 
chapters, National Executive Committee and AIPG partner 
organizations.  These dialogues continue to highlight the 
importance, value and relevance of our profession on a broad 
stage. If selected, I will continue to serve AIPG by listening 
to what our members consider most important as we advocate 
for the profession of geology, promote ethical conduct, and 
work towards accomplishing strategic objectives. I am proud 
to be a member of AIPG and believe there is no more power-
ful moment than now to work together to navigate critical 
industry challenges. 

I have been a longtime advocate of and engaged in the 
protection of professional geologist licensure and the role of 
PG’s in policy decision making.  Maintaining state professional 
geology licensure has been an ongoing challenge in Florida 
as in other states. Licensure programs are persistently chal-
lenged by divisive legislature proposed under the guise of 
streamlining regulation. The future of our licensure and scope 
of practice remains vulnerable underscoring the need for a 
proactive agenda to reduce exposure and strengthen the pro-
fession of geology. Getting involved with state geology boards 

and legislative affairs are key but no more so than educating 
legislators and decision-makers about the importance of the 
geosciences and the geology profession.  We must continue to 
advocate for strong representation by geoscientists in policy 
decision making and in addressing complex geoscience-related 
issues related to public health, welfare and safety.  

I have served as a hydrogeologist in Florida for the bulk of 
my career in both private consulting and public utilities. Each 

I am proud to be a mem-
ber of AIPG and believe 
there is no more power-
ful moment than now to 
work together to navi-
gate critical industry 
challenges.
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role has been challenging and rewarding as I have continued 
to expand my role in water resource planning, development 
and management.  Like so many places, water is a critical 
issue in Florida where the population growth is significant. 
Tremendous demands are placed on water resources and on the 
environment making a role in hydrogeology both interesting, 
challenging and relevant especially as the effects of climate 
change become so evident. 

One of my favorite roles is as a student and young profes-
sional mentor.  This role affords opportunities to connect with 
aspiring geologists, hear their stories, inspire their interests 
and help them visualize their career path. I’d like to think that I 
had a hand in inspiring my daughter Taylor’s successful run for 
national AIPG Early Career Professional, but that began with 
her connection with her mentor Brandy Barnes. This recent 
addition to the Executive Committee supports the transition 
of young geologists from university students to young profes-
sionals. I am so proud of Taylor’s accomplishments and I am 
thrilled at the prospect of serving with her on the 2022 AIPG 
Board. Engaged students and young professionals are enthu-
siastic contributors whose interest, focus and perspective offer 
fresh ideas and thankfully their digital guidance especially in 
these more challenging times of remote communication. 

Specific to duties as AIPG Vice President, I pledge to per-
form my responsibilities in a professional, attentive manner by 
maintaining a connection between the Executive Committee 
and State Section Presidents by ascertaining the status, con-
dition, problems and concerns of each section and to inform 
the sections of the Executive Committee requests, initiatives, 
questions and concerns. I will work closely with the Advisory 
Board representatives to accomplish this undertaking. I will 
also undertake any special projects requested by the President. 

In closing, I look forward to serving as Vice President on 
the AIPG Executive Committee and thank you for your con-
sideration. 

“
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Part of my research for writing this article included look-
ing back through previous TPG articles for examples of what 
my predecessors had written when their nominations were 
awarded, and what I found were some excellent parallels with 
my values and thoughts for what makes Geologists and AIPG 
unique in the professional realm among geologists. There 
are many admirable qualities across all ages and disciplines 
of our respective areas of geological expertise, but there are 
also equal or greater occurrences of faults (no pun intended) 
amongst our peers and within our profession that rival any 
schoolyard or debate stage we can envision. One of the reoc-
curring topics that many articles centered on was the need for 
continuing education (CE), especially after we leave academia 
and build our careers.

I am reminded of the frequent stories that arise during our 
Kentucky Section Executive Committee Meetings regarding 
the difficulties that were encountered with getting the legisla-
tion passed for Professional Geologist Registration. A singular 
topic resurfaces every year or two and usually coincides with 
the election of a new officer within our ranks. As the new 
officer is getting acclimated to their new duties and begin-
ning to become familiar with the role, the question comes up 
when discussing Professional Licensure as to why Kentucky 
does not require CE. Seasoned section members that were 
active during and involved with submitting and getting the 
Bill before legislators recall having to yield the CE require-
ment in the proposed legislation to a small, but powerful, few 
geologists in an effort to prevent blockage of the bill. Why the 
resistance to CE? 

Fast forward to 2015 when the Environmental Protection 
Agency (EPA) published the Federal Register guidance con-
cerning the disposal of Coal Combustible Residuals (CCR) 
waste, there is some poignant language in this document 
(Federal Register 2015) that should concern any geologist:

“EPA is not convinced that hydrologists or geologists 
licensed by a state are held to the same standards as a pro-

Candidate for  
AIPG National 

Secretary

Bill Brab  
CPG-11693

Richmond, Kentucky

fessional engineer licensed by a state licensing board. For 
example, it is unclear whether geologists are subject to the 
rigorous testing required by professional engineers or that 
state licensing boards can investigate complaints of negligence 
or incompetence...”

As an active appointed member of the Kentucky Board of 
Registration for Professional Geologists and having served as 
a Subject Matter Expert (SME) for the Council of Examiners 
that certify the ASBOG Exams, I can attest the Exam portion 
of registration and certification is of a comparable standard to 
that of the Engineering Board(s). The credentials granting cer-
tification are present and solid; however, one key criterion that 
would hold professional geologists accountable when compared 
to other professions is actively and continuously opposed and 
blocked by those within our own ranks. This selected action in 
essence destroys our credibility and undermines our expertise 
in our respective disciplines. This EPA document is a citable 
example showing that geologists are often considered less 
credible than our respective engineers because of something 
as fundamental as the CE requirement. We are not seen as 
peers because are not held to rigorous standards. 

Another resurgent topic that resonates with me is the need 
to increase AIPG membership to thrive as an organization. 
This requires both retention of enlisted members and efforts 
to bolster new membership through student chapters and 
new or young professionals in the active workforce. Efforts to 
maintain our existing numbers and at the same time attract 
new members has been problematic, languished attempts 
throughout my tenure as an active member of the organiza-
tion have repeatedly shown what’s being done isn’t having 
the desired return. The primary solution is to globally target 
outreach and do more of it; however, there are underlying 
issues that complicate this even further which need to be 
carefully considered and addressed to maximize any efforts 
to increase outreach. 

A recent AIPG focus on Diversity, Equity, and Inclusion 
(DEI) comes to mind as I ponder solutions to improve outreach. 
Specifically, I cannot help but notice the dominantly monotone 
demographic that represents our profession. Currently, there 
is excellent momentum by AIPG and other geological organi-
zations, but coordinated and pragmatic efforts will be key to 
transitioning this into mainstream common practice. We as 
concerned advocates can issue statements and write letters 
easily enough, but advocacy requires both persistence and 
widespread support from more than a select few within our 
organization. Improvement requires that we work in both the 
professional realm with geologists already in the workforce 
and in partnership with academia to inform and enroll current 
students and recent graduates needed to fill the opening in 
both the AIPG and our workforce, regardless of gender, race, 
ethnicity, or background.

Students and young professionals need guidance, mentor-
ship, and networking opportunities to assimilate into the 
profession and, optimistically, the membership. There is sig-
nificant support and efforts covering these growth resources, 

Continued on p. 28
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CANDIDATE FOR NATIONAL SECRETARY

Greetings, folks.  I am a geologist working in the Land of 
Enchantment and have been doing so since graduating from 
New Mexico Institute of Mining and Technology in the fall of 
1978. I am honored to be nominated for National Secretary of 
the American Institute of Professional Geologists (AIPG) and 
happily accept.  I extend my humble gratitude and thanks to 
the nominating committee.

In 1980, I was thrilled to go to work for a Certified 
Professional Geologist with a notable engineering company 
here in Albuquerque, New Mexico.  In the three and half years 
I spent under his mentorship I was blessed with great field 
experiences and established working relationships with many 
geologists and earth scientists.  I became aware of his associa-
tion with the American Institute of Professional Geologists, 
as he was involved with the New Mexico Section at that time. 

Employed by architectural and engineering firms in my 
early days taught me to focus on fiscal responsibility and the 

importance of promoting safety in the field.  Water resource 
development was my primary responsibility while working 
on large-diameter, deep-water well drilling and completion 
projects for the City of Albuquerque and Los Alamos. My 
mentors at that time also began to educate me about the 
importance of professionalism and how to define and maintain 
ethical conduct. 

As I continued my career with the Department of Interior, 
Bureau of Indian Affairs in 1989, I was tasked with conduct-
ing geologic interpretations of ground water characteriza-
tions for Native American Water Rights litigation. This work 
required the development of valid, accurate and defensible 
data. In 1998, I was asked to work with the Pueblo of Isleta 
to develop a water resource development and protection pro-
gram. Once again, in this situation the legal responsibilities 
of my involvement were of utmost priority. Through these 
years fellow scientists repeatedly encouraged me to apply 
for membership in AIPG. Although I had been interested in 
becoming a member for many years, I did not apply until 2010.  
I felt uncertain about meeting the qualifications and did not 
know what an incredible value there would be in my doing 
so. However, I received the certification and decided to start 
my own consulting business.

It was at this point, I realized the behavior and conduct of 
the professionals with whom I have associated with over these 
many years had been shaped and guided by the impressively 
high standards outlined by the Institute. Securing the canons 
of the AIPG code of ethics has been an instrumental part of 
guiding my business these last ten years.

For me personally, the value of membership was about 
building confidence.  Slowly I got involved with the NM Section 
and was gratified that my contributions were affirmed.  This 
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gave me incentive to continue and start developing reward-
ing opportunities to participate with others in my discipline 
that were not directly related to work, which I find extremely 
fulfilling!  

I was excited to get involved with the NM Section, but 
initially found that it was not as active as it had once been.  
Some initial inquiries suggested that the large size of our 
state makes it difficult to schedule well-attended gatherings.  
However, in 2012, a successful NM AIPG field trip and meeting 
was conducted. I offered my help, and with additional assis-
tance, the section established an executive committee. I was 
given presidential responsibility in 2014. In 2016, the AIPG 
New Mexico section was proud to help plan and co-host the 
National Convention. It was then I was introduced to some of 
the employees of the AIPG national organization, as well as 
the elected officials. This was the first time I witnessed the 
work of the Institute being conducted, and I was so impressed 
at their initiatives and dedication.  

Our NM section frequently takes the opportunity to present 
an information table at local Geological Society conferences.  
At the 2017 conference at NMT, a young student visited and 
with the encouragement of our section secretary, decided to 
start a chapter - which now has 70 members!  In April 2018, 
we held a joint meeting in Socorro, which was attended by 
former AIPG President Doug Bartlett.

My vision as an AIPG national officer is to integrate the 
existing work of supporting recent graduates, student chapters 
and young professional initiatives with a push to identify and 
recruit existing professionals not currently members of the 
institute. In doing so the intent is to grow the pool of men-
tors available to students and young professionals. It would 
be incredible to witness other currently working geologists 
throughout the country have the same experience I have 
been so lucky to have. I appreciate the personal pride and 
satisfaction I have received because of my membership with 
AIPG, but - more importantly, it has fostered my eagerness 
to stay involved and keep giving back to the organization and 
our community.

For me personally, the 
value of membership 
was about building con-
fidence.

“
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To start, I would be remiss if I did not say how excited I am to 
be nominated for the 2022 AIPG Executive Committee Young 
Professional position. This is a great opportunity to promote 
an organization with such valuable resources for students, 
educators, professionals, and early career professionals such 
as myself, and I am grateful to be considered.

As a student at Tennessee Tech University, we did not have 
a student chapter of AIPG and thus, I was not familiar with 
its importance in professional development.  My first interac-
tion with AIPG was during the Geological Society of America 
Conference in 2016. I stopped at the informational booth to 
have a chat with those stationed members to better understand 
what AIPG had to offer.  I began to form relationships at each 
conference with other members of AIPG.  However, because 
there was no chapter at my University, I was reluctant to 
take advantage of its resources and had no clear path to take 
advantage of the opportunities. As a young professional, I 
wish I had a better opportunity to become involved as I now 
recognize how important it is to my career.

During my time at Tennessee Tech, I was elected president 
of our campus-based Geo Club which was designed to encom-
pass all areas of geoscience. This club offered several helpful 
resources to further my career and prepare me for the post-
graduate world. This club would have been a great starting 
point to introduce an AIPG student chapter section. Combining 
the departmental comradery with the outside resources of 
AIPG would have been a significant asset in furthering student 
involvement in the broader geoscience community.  If I were 
to be chosen for this position, my main goals within the AIPG 
would be to introduce the valuable relationships and benefits of 
developing AIPG student chapters to smaller collegiate schools 
and to allow those schools to develop relationships with larger 
student chapters at other Universities.

Enhancing or creating programs to assist students at small-
er universities to utilize a student membership to advance 
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the profession is an integral part of sustaining the organiza-
tion.  AIPG would be a valuable addition to small universities 
that may not have the resources or direction to start student 
chapters. In my opinion, the best way to accomplish this goal 
is to simply listen to the needs of students and have local 
members of the AIPG participate in a mentorship program.  
As an organization, I would help seek the student’s needs 
and concerns by asking what the AIPG programs can do to 
assist them in their careers and prepare them for the outside 
world.  Student chapters are vital to a vision of sustaining our 
current programs.

However, it is not only the students who need AIPG for 
guidance. After graduation, I found difficulty at finding my 
first geoscience position. I found that my experience is one 

most new graduates share. After having found my career 
position, I better understand the importance of the AIPG 
and the tools they offer young professionals. I believe I could 
help implement programs that could be helpful to students to 
connect with potential employers, have mentors review their 
resumes, introduce members to other members in their local 
community for encouragement and support to know they are 
not alone. Connecting young professionals with one another 
is another great way to further help those who need it and in 
turn keeps the membership of the AIPG youthful.

To summarize, coming from a smaller school and being a 
young professional new to my field, it is my mission to be the 
voice of those who have been in the same position as myself. 
I want to introduce the idea of AIPG to those who may not 
understand its importance or what it can do for them. I want to 
do everything in my capacity to help those who need resources 
and spread the influence of AIPG to those about to enter the 
work force. I further wish to bring young people together to help 
each other- those in the industry and those who are searching. 
Any progress in these areas would be something for myself, and 
more importantly, AIPG to be proud of.  Conversely, it allows 
the membership of the AIPG to be sustainable and reinvent 
itself as new members push us into a new age.

 Again, I am humbled to be considered for this position and, 
if elected, I would do everything in my power to represent young 
students and professionals in our industry. It would be my 
honor to receive your vote for the young professional position 
for the 2022 AIPG executive community. Thank you for your 
consideration, and I hope to serve all of you soon.

After having found my 
career position, I better 
understand the impor-
tance of the AIPG and 
the tools they offer young 
professionals.

“
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It is a great honor and privilege to be nominated for the Early 
Career Professional on the 2022 AIPG National Executive 
Committee. If elected for this position, I yearn to leave an 
impact within this organization, raise further awareness, and 
increase diversity. I long to continue promoting student and 
early career professionals to participate and volunteer with 
AIPG, and to optimize the resources our organization provides. 
This will not be an easy task, however, with your help, we can 
continue to move this organization forward, and sculpt a path 
for the success of our members.

I originally learned about AIPG back in 2013/2014, after 
visiting the booth set up at the GSA Annual Conference in 
Denver. I signed up as a student member but was limited 
to TPG Journal and AIPG’s online resources. This was due 
to the University of North Dakota not having an AIPG stu-
dent chapter. Growing up in Minnesota, I felt a need to get 
involved with my State’s chapter. My first AIPG event was at 
the 2017 MN Section Annual Meeting in Minneapolis. Just by 
attending this meeting, and networking with the attendees, I 
knew I wanted to be part of the AIPG community. In 2018, I 
attended the AIPG National Convention in Colorado Springs, 
where I developed a vast network of industry professionals and 
participated in field excursions. The following year, I was an 
AIPG booth volunteer for the 2019 GSA Annual Conference. 
I volunteered to reach out and connect with students and 
early career professionals. Along with these events, I am 
also the current AIPG Representative on GSA’s Professional 
Development Committee.

What originally interested me in AIPG, was the superb level 
of professionalism, the high standards of ethical conduct, and 
the organization’s mission of supporting the development of 
future geoscience professionals. By providing useful resources 
such as development programs, educational and networking 
opportunities, AIPG is contributing to the foundation for the 
geoscientists of tomorrow.

Even though AIPG has a multitude of resources available, 
many students remain unaware or have limited access to these 
resources. Unawareness can be impacted by low participation, 
potential barriers between professionals and students, and/or 
lack of access to information about these resources. There is a 
need for increased diversity at AIPG, especially with minorities 
and those with disabilities. Unfortunately, spreading aware-
ness of our mission and resources is still a challenge. Since 
the start of the Covid-19 pandemic, hindrances have increased 
both nationally and globally. Educational institutions, organi-
zations, and the professional workforce have all been impacted 
negatively. Still, as a Community of Geoscientists, we remain 
resilient.

With the technical advances and our current adversity, our 
community has continued to connect and grow through various 
ways. This includes digital presentations, online classes, and 
virtual networking events for geoscientists to learn and com-
municate with one another. Although there are barriers from 
time to time, such as technical issues, more geoscientists can 
connect through AIPG due to the flexibility technology does 
offer. Online participants are not restricted due to where they 
live and can participate from different locations across the 
United States, or even from another country entirely.

Dylan Young  
ECP-0358

Slidell, Louisiana

CANDIDATE FOR NATIONAL EARLY CAREER PROFESSIONAL

Candidate for  
AIPG National 

Early Career 
Professional

AIPG helped me build my career... 
I want to use my previous experi-
ences to promote AIPG and help 
obtain more students and early 
career professionals.

“

If I am offered the position as the Early Career Professional 
on AIPG’s National Executive Committee, I would like to reach 
out to communities who still lack access to our organization and 
the opportunities we provide. The job market can be volatile 
and challenging, especially when there is a lack of experi-
ence. There is a substantial number of resources available at 
AIPG that can enhance personal development and growth. 
In my opinion, one of AIPG’s top resources, is our network-
ing opportunities. I personally struggled finding a job when I 
first started my career. I had submitted around one hundred 
applications, called around and visited companies in person, 
but still had no luck for months. Then, out of the blue, one 
of my connections recommended I apply for a position they 
were affiliated with. Taking their advice and using them as 
a reference, I was offered an opportunity which led to more 
opportunities in the future. 

AIPG helped me build my career, but I had to make an effort 
to communicate and learn about our resources. I want to use 
my previous experiences to promote AIPG and help obtain 
more students and early career professionals. Please join me 
to reach out, raise awareness, and inspire our future profes-
sionals. Thank you very much for your time and consideration.
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Statement of Purpose or Goals you have for AIPG: As President-Elect, I 
plan to carry out activities to enhance the value of AIPG. These will include support 
for section activities, opportunities for student mentoring and webinars, and contin-
ued advocacy for the geologic profession. I will also encourage the use of virtual 
platforms to connect our members and enhance international outreach efforts.

Universities Attended  Degrees Granted                              Dates
California State University, Long Beach M.S. Geology (Hydrogeology Emphasis)        1995 
Bradley University  B.S. Geological Sciences           1982

Company   Title        Dates
Golder Associates, Inc.  Senior Consultant                   2019-Present 
Self-employed   Hydrogeologist                        2015-2019
      and environmental compliance specialist
JDS Energy and Mining  Hydrogeologist   2013-2014  
SRK Consulting  Senior Hydrogeologist  2004-2013 
Independent Consultant  Hydrogeologist  2003-2004 
RETEC   Senior Project Manager                               2002-2003
IT Group   Technical Services Manager                          1999-2002
Hydrometrics   Senior Hydrogeologist                       1998-1999
Groundwater Resources Consultants Senior Hydrogeologist                       1991-1998
Engineering Enterprises  Project Hydrogeologist                        1987-1991
BCL Associates  Geologist      1985-1987 

AIPG Activities                                  Dates 
AIPG National Vice President            2020 
Chair, Committee on “What is the Value of AIPG?”                                                   2020-current 
Chair, Diversity and Inclusion Committee                       2020-current 
Arizona Section President-Elect, President and Past President                       2018-2020
Section Leadership Award             2017
AIPG/AHS National Meeting/Conference Committee member          2014
AIPG Golden Anniversary Field Trip to Chihuahua, Mexico (organizer)          2013
Arizona Section President-Elect, President, Past President                       2012-2014
AIPG Field Trip Guidebook – La Herradura Mine and            2009
Caborca Area Petroglyphs (field trip organizer) 
AIPG booth at Tucson Gem and Mineral Show (organizer)           2008
National Advisory Board Member             1999
Chair, Governmental Affairs Subcommittee on Competition           1999
President’s Certificate of Merit             1998 
Arizona representative to Washing DC fly-in                       1997, 1998
Chair of AIPG Arizona Section, AZ Geological Survey Review Committee          1997
Arizona Section President-elect, President, Past President                       1995-1997
Arizona Section Secretary                            1993-1994 

Statement of Purpose or Goals you have for AIPG: AIPG must be relevant 
and provide important professional benefits to all current members while building 
more diversity at the membership and leadership levels. Building a strong inclusivity 
presence in the industry will attract many students and Early Career Professionals. 
If elected, I plan to evaluate several similar professional societies for possible new 
ideas on implementing more successful outreach to graduates, better retention of 
young members, improved activation rates of the general membership, incentives 
to retain our senior and retiring members as they settle into their golden years and 
more efficient communication strategies within AIPG and the public. 

Universities Attended  Degrees Granted                              Dates
University of Texas at Austin  M.A. Geology            1981
Franklin & Marshall College  B.A. Geology, English           1978

Company   Title        Dates
Sewerage Agency of Southern Marin Elected Commissioner, President, V.P.   2003-present
Tamalpais Community Svcs. District Elected Director, President, V.P.               2003-present
University of California, Ext. Program Instructor          Fall and Spring 2011
Clearwater Group/EBS   Principal Hydrogeologist                   1990-present
Harding Lawson Associates  Project Geologist                        1989-1990
Petrofina Delaware   Senior Geologist                       1986-1989
SOHIO Petroleum  Exploration Geologist                         1981-1985
US Bureau of Mines Coal   Geology Technician                         1976-1978
Research Station

AIPG Activities                                  Dates 
Sponsor of AIPG California Student Chapter, University of California Davis                 2010-present
Sponsor of AIPG California Student Chapter, Sonoma State University                   2017-present
Sponsor of AIPG International Student Chapter, SRTM University (India)                 2017-present
Sponsor of AIPG Student Chapter, University of California Santa Cruz                    2020-present
AIPG Co-Chair for 2021 Annual Meeting, Sacramento, California                    2019-present
AIPG California Section Delegate to National AIPG Meetings        1996-7, 1999, 2004, 2008-2015
AIPG California Section Treasurer                         1994-1995 
AIPG California Section President                        1996-1998; 2007-present
AIPG California Section Vice President                1996; 1999-2006
AIPG National Advisory Board Representative           2000
AIPG National Screening Committee                           2005-2010
National Presidential Certificate of Merit                         2001, 2010
Award of Honorary Membership               2011
Martin Van Couvering Memorial Award            2015
AIPG Section Leadership Award             2020
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but a central and organized system to aggregate these com-
ponents would help expand their effectiveness. A database of 
professionals that could be queried by prospective members 
and then paired with an individual mentor would be a valuable 
tool that could draw interest in the organization and endow 
new membership. Revisiting the aforementioned CE topic, 
workshops and training opportunities to improve communica-
tion skills, technical acumen, resume writing, and interview 
etiquette would provide skills beneficial to employers, and 
incentivize student participation and interaction in outreach 
resources hosted and supported by AIPG.

To consistently and continually defend attacks that threaten 
our profession, we need to support CE adoption and member-
ship growth so we not only survive, but thrive. With this, we 
also need support from our colleagues as we face these hurdles 
to save the geological profession. As Secretary, I would strive 
to introduce improvements and strengthen efforts that are 
already in place or under development, and seek to use my 
position, relatively young age, and proclivity for technology 
and data archiving to advance this mission.

Brab candidate message, continued from p. 24
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Statement of Purpose or Goals you have for AIPG: I was privileged 
enough to serve under the Vice President on the AIPG Advisory Board in 2019 and 
2020 and thoroughly enjoyed working with Sections across the country. I would like 
to serve as Vice President to continue this process of supporting and empowering 
our local Sections. My overarching goal is to represent and progress the Institute and 
to be an advocate for the geosciences.

Universities Attended  Degrees Granted                              Dates
Fort Lewis College, Durango, CO B.S. Environmental Geology       2003 

Company   Title        Dates
SME    Regional Office Manager /                   2019-present 
   Senior Consultant
Terracon Consultants, Inc.   Environmental Department Manager          2012-2019
Weaver Boos Consultants   Geologist/Project Manager                             2008-2012
(now Weaver Consultants Group)
Civil & Environmental Consultants, Inc.  Staff/Project Geologist                       2004-2008
DLZ, Inc.    Technician                        2003-2004

AIPG Activities                                  Dates 
AIPG National Executive Committee Advisory Board           2019-2020 
CPG-A Committee                 2020 
National Executive Committee Advisory Board Award           2020
2020 Section Leadership Award (National Award)                   2020 
AIPG Ohio Section Past-President            2019
The Award for Outstanding Service to the Institute (Ohio Section Award)           2019 
AIPG Ohio Section President                 2018 
AIPG Ohio Section President-Elect / Secretary           2017
AIPG Ohio Section Secretary                   2016 
The Certificate of Merit (Ohio Section Award)           2015
AIPG Ohio Section Member-At-Large                         2014-2015

Statement of Purpose or Goals you have for AIPG: To advocate for the 
profession of geology, to promote ethical conduct, and work towards accomplishing 
strategic objectives. To support and encourage young professionals and students in 
taking an active role in AIPG. To encourage and support more active participation 
by state sections. To continue to actively collaborate with our strategic partners to 
promote the value of the geosciences through engagement and education.

Universities Attended  Degrees Granted                              Dates
Boston University  B.A. Geology (Anthropology minor)         1981

Company   Title        Dates
Martin County Board of   County Hydrogeologist/                    2001-present
County Commissioners  Water Resource Coordinator                  
Montgomery Watson now Stantec  Supervising Hydrogeologist                       1987-2001
Jehn and Wood, Inc.  Hydrogeologist                       1985-1987
Denver Water Board  Water Resource Specialist                       1984-1985
Georgia Geologic Survey  Associate Hydrogeologist                       1983-1984
Sunedco Coal Company  Reclamation Specialist                       1982-1983

AIPG Activities                                  Dates 
AIPG Florida Section Past President     2018-2020 
AIPG National Secretary                  2017-2019 
AIPG Presidential Certificate of Merit          2018 
AIPG Florida Section President                         2012-2018
AIPG Section Leadership Award                    2016 
AIPG Presidential Certificate of Merit                                      2015 
AIPG Annual Meeting Florida Section Delegate                    2013-2017 
AIPG Florida Section President-Elect           2011-2012 
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Election of officers shall be by ballot. The ballot shall be sent to all Members. Election shall be by the 
majority of all qualified ballots cast. In order to be counted, ballots must be received at the Institute 
Headquarters on a date named by the Executive Committee, which date shall be no later than June 
30.

Only AIPG CPGs, Members and Early Career Professionals are authorized to vote.

An email to vote electronically will be sent out in March. Email or ballot votes must be received at 
headquarters by JUNE 30, 2021. Your name and AIPG Member number must be included for the 
ballot to be valid.

Vote Online or Mail Ballots to:
AIPG

1333 W. 120th Avenue, Suite 211
Westminster, Colorado 80234-2710  

2021 National Officer Voting Instructions
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Statement of Purpose or Goals you have for AIPG: Represent and ad-
vocate for the Geological profession by supporting and advancing the directives, 
initiatives and policies set by the AIPG National Committee.  My vision as an AIPG 
national officer is to integrate the existing work of supporting recent graduates, stu-
dent chapters and young professional initiatives with a push to identify and recruit 
existing professionals not currently members of the institute.  In doing so the intent is 
to grow the pool of mentors available to the student and young professionals.  

Universities Attended  Degrees Granted                               Dates
New Mexico Institute of   B.S. Geology                       1978 
Mining and Technology                                                

Company   Title        Dates
Sorrell Consulting LLC  Principal Owner                   2011-present
Pueblo of Isleta   Tribal Hydrologist                       1998-2010
US DOI BIA   Geohydrologist                          1989-1998
William Matatan & Associates Geologist                        1987-1988
Gannat Fleming West  Geologist                         1985-1987
Ideal Cement Co.  Control Chemist                         1983-1985
Gordon Herkenhoff & Associates Geologist                           1979-1983

AIPG Activities                                 Dates
AIPG New Mexico Section Past President                          2017-2020
AIPG 2017 National Convention Advisory Board New Mexico      2017 
AIPG Establish New Mexico Tech Student Charter               2017 
AIPG 2016 National Convention Field Trip “High Road to Taos Pueblo”          2016 
AIPG 2016 National Convention Co-Sponsor and Planning Committee                              2016 
AIPG New Mexico Section President          2014-2017 
AIPG New Mexico Section Vice President          2012-2014 
AIPG Affirmed CPG 11366          2010 

John Sorrell
CPG-11366

Albuquerque, New Mexico

CANDIDATE FOR AIPG NATIONAL 2022-2023 SECRETARY

Statement of Purpose or Goals you have for AIPG: AIPG should assure 
that the profession of geology is appropriately aligned with current academic, profes-
sional, and societal issues. AIPG should also strive to bolster membership attrition 
through existing member retention and student member conversion. Finally, AIPG 
should evolve its amenities and reinforce its accreditation in science and society.

Universities Attended  Degrees Granted                              Dates
University of Kentucky  B.S. Geology              2001 

Company   Title        Dates
AST Environmental, Inc.  Senior In-Situ Remediation Geologist      2011-present 
Environmental Probing & Drilling Project Geologist                        2007-2011 
Environmental Probing & Drilling  Staff Geologist                 2002-2007 

AIPG Activities                                  Dates 
Kentucky Board of Registration for Professional Geologists Member                       2017-present 
Kentucky Section AIPG Treasurer                                                                2017-present 
Kentucky Section AIPG Past President                   2015
Kentucky Section AIPG President           2014 
Kentucky Section AIPG President-Elect                       2013 
Kentucky Section AIPG Vice President                       2012 

Bill Brab
CPG-11693

Richmond, Kentucky

CANDIDATE FOR AIPG NATIONAL 2022-2023 SECRETARY

Statement of Purpose or Goals you have for AIPG: To reach out and con-
nect AIPG with geoscience students and early career professionals, using member 
experiences for examples. To create a link of between individuals and educational 
institutions who otherwise lack access to our organization and improve awareness 
of our resources. To promote AIPG’s purpose, values, and mission, to non-members 
and the community.
Universities Attended  Degrees Granted                               Dates
University of North Dakota  M.S. Geology (Geophysics emphasis)                    2017 
University of North Dakota  B.S. Geology (Chemistry minor)                             2014

Company   Title        Dates
Naval Oceanographic Office  Physical Scientist   2019-Present 
Big Rock Exploration, LLC  Contract Geologist                             2018 
Bureau of Land Management Physical Science Technician (Hydrology)                2018 
AmeriCorps   AmeriCorps Member     2016-2017 
U.S. Army Corps of Engineers Physical Science Intern                         2014-2015
   (Engineering Geology)   

AIPG Activities                                 Dates
AIPG Representative on GSA’s Professional Development Committee                  2020-present 
AIPG Booth Volunteer at GSA Annual Conference       2019 

Dylan Young
ECP-0358

Slidell, Louisiana

CANDIDATE FOR AIPG NATIONAL 2022-2023  
EARLY CAREER PROFESSIONAL

Statement of Purpose or Goals you have for AIPG: If I were to be granted 
this position, I would place an emphasis on promoting AIPG student chapters in 
smaller universities. My goal would be to help students and young professionals 
entering the workforce, and small universities connect with AIPG.

Universities Attended  Degrees Granted                              Dates
Tennessee Technological University B.S. Geoscience (Geology specialization)      2018 

Company   Title        Dates
Wood. Environment and Infrastructure Technical Professional I - Geologist               2020-Present 

Hannah Blaylock
ECP-0679

Christiana, Tennessee

CANDIDATE FOR AIPG NATIONAL 2022-2023  
EARLY CAREER PROFESSIONAL

AIPG NATIONAL ELECTION CANDIDATE BIOGRAPHIES
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VOLUNTEERING

Official AIPG 2021 Ballot National Officer Election
President-Elect
President in 2023

Dawn Garcia, CPG-08313

Jim Jacobs, CPG-07760

Vice-President
Term of office 2022

Colin Flaherty, CPG-11465

Anne Murray, CPG-11645

Secretary 
Term of office 2022-2023

Bill Brab, CPG-11693

John Sorrell, CPG-11366

Early Career Professional
Term of office 2022-2023

Hannah Blaylock, ECP-0679

Dylan Young, ECP-0358

Vote online or mail in this ballot

Name

AIPG Member Number

Early on, I only believed in science; now I also believe in technology, engi-
neering and mathematics. I had always dreamed of going to the moon; however, 
I understood that earth science is more than just planets and life outside our 
beautiful home, planet Earth. During my undergraduate studies as a geology 
major, I met the love of my life, made a career of it, and my experiences made 
me more human and a better philanthropist.

Not all of us really need to get a graduate degree in geosciences, even though 
I have one, but to be a leader, one has to have a strategy in mind when going 
to the field, to a laboratory or to work in any industry. Therefore, I encourage all 
students to always look for the best opportunity that you can find in academia. 
Sometimes, it’s difficult to have your elders take you seriously when you are a 
student and are still learning your path as a geologist. However, if you look for 
work with your professors and you take the responsibility of the job seriously, it 
will open doors. I got my very first job as a research assistant with the late Dr. 
Charles Almy from Guildford University (who was my mentor in my sophomore 
year) and I remember that it was the first of many other job opportunities. Things 
do turn around! I was fascinated with all the knowledge that I was getting from 
my mentor as I was working in laboratory setting; it was a new experience for 
me. I remembered that I listened and followed his instructions, but moreover, 
I worked very hard. It opened a lot of doors for me. As I was working for Dr. 
Almy, I also went to the scientific section of my college library to research and 
read journals; some of them were even of interest to my teachers, and when 
that happened job opportunities also happened. I did research on my own on 
what geologists do and made sure that I did not miss a field trip or a confer-
ence. I also volunteered to assist with field trips and conferences and by doing 

that I was able to meet geologists who taught me some of the technical work 
that geoscientists do.

With time, after I graduated from college, I received a summer internship 
that led me to win a fellowship to work on my master’s degree.

I obtained my Master’s Degree, and after more than 25 years of experience 
as a professional geologist, I have concluded that it is time to give back to oth-
ers by volunteering again. Volunteering is hard work and it gives one a sense 
of accomplishment in a different way from working your everyday job. To me, 
the interaction with people of poor communities or the needy provides great 
satisfaction. Since 2017, I have been volunteering in my home country, Puerto 
Rico, to rebuild communities because of the impacts of Hurricanes Irma and 
Maria. Through volunteering, I am able to teach my community, my town, and 
individuals on how to effectively prepare for an atmospheric event and on how 
to protect our environment. It is a positive chain reaction to respond to an emer-
gency; people teach their families and families teach their friends and so forth.

Nowadays, because of the earthquakes that had impacted my country in the 
past, not only in the southwestern region of Puerto Rico, but across the Island, I 
am working with the Puerto Rico Seismic Network (PRSN) to train local schools 
on how to prepare and respond in the event of an earthquake. You save lives 
by volunteering, and that’s big! As you are preparing for the next step in your 
life, think about how you can offer your free time as a volunteer, and you will 
grow as you become a professional in the field.

Funding opportunities in geology for undergraduate students can be found 
by writing to: ddobson@guilford.edu

Volunteering Opens the Doors for 
Much More Than Just Networking
Lynette Alomar, MS, CPG-11253, PG
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Spring is approaching and with it, car show season will begin. 
Hopefully, this car show season will mark a return to a more 
normal time, as Colorado and the Nation distribute COVID 
vaccines to our respective populations. Invariably when I take 
Betty (my 1963 Falcon convertible) to a car show, someone 
comments, “Boy, they sure don’t make them like they used to.” 
Most often this comment is made with a rueful smile, a slight 

shake of the head, the unspoken implication that today’s cars 
just aren’t as good as my nearly 60-year-old ragtop. For the 
longest time, my response was just a smile. No longer. Now, 
when I hear that phrase, my response is, “no they don’t, and I’m 
glad.” When Betty was new, 100,000 miles was the benchmark 
for automotive longevity. Betty came from the factory with no 
seat belts in the rear seats. She has no crumple zones, or air 
bags, or backup lights. She has a 2.8 liter engine, but gener-
ally gets around 21 miles per gallon, about what our F-150 
4X4 gets on the highway! On cold mornings, there is barely 
enough heat to keep your toes warm, no air conditioning for 
the hottest days, and no power steering. She has four-wheel 
drum brakes (watch out for those mud puddles) with no ABS 
and no power brake booster. No, they certainly don’t make 
them like they used to. 

Technology and innovation have transformed the automo-
bile, making cars today safer, more reliable, and more efficient 
than ever before. My Ford pickup just rolled past 140,000 miles 
and seems only now to be getting broken in. Are there trade-
offs? Sure. Betty is almost a rolling sculpture. Today’s cars owe 
their design more to aerodynamics than artistry. Computers 
play a larger and larger role in automobiles, managing engine 
functions, controlling transmission shifts, sensing fuel quality, 
and wheel skids, and managing the entire vehicle when you tow 
a camper or pull a stock trailer. In sum, modern automobiles 
are as different from my 1963 Falcon as lightning is different 
from a lightning bug and I AM glad.

The practice of geology has undergone a similar transforma-
tion. Over the last 75 years, innovation and application of new 
technologies in the geosciences have resulted in a revolution 
in the way we find resources, model and predict hazards, and 
clean up the messes we make. Computer Aided Design allows 
us to “see a mine” before a single shaft is emplaced. Computer 
modeling programs integrate drill-hole and sample data into 
a 3D model of an ore body, or contaminant plume, or an over-
steepened slope, allowing geologists to better understand how 

to manage ore production and reserves, or contaminants, or to 
mitigate the risk of slope failure. Applying new technologies 
resulted in the shale energy boom that provided a massive 
expansion of natural gas markets and, paradoxically, resulted 
in reduced United States CO2 emissions as more natural gas 
was utilized. Our ability to construct accurate models of geo-
logical projects and problems allows us to be better prepared 

before the first action is taken. The result: projects that are 
completed in less time, with a higher rate of success, and very 
often at a lower cost. 

Again, progress is not without its trade-offs. Fewer and 
fewer geologists complete field camp. Many in our profession 
worry that young geologists won’t be as well prepared because 
they learned to use an iPad and cell phone rather than a 
mapboard and Brunton. Many in the car hobby felt the same 
about computerized engine management and anti-lock brak-
ing systems. Yet, there is a robust automotive hobbyist scene 
revolving around newer cars. I see young people at every car 
show, many with customized late model cars, incorporating 
the newest technology into the car culture, while still being 
gear-heads at heart. 

I believe it will be the same with geology. As technology 
matures and new ways of applying technologies to geology 
emerge, our field WILL change. Yet, at its core geology will 
be the same. Geologists will still think in terms of deep time. 
We will still think in four dimensions, and combine our 4D 
thinking with modern technologies to create solutions and 
find the resources that our society requires. We will integrate 
cutting-edge technologies (such as the EU Robominers project) 
to expand our geologic horizons while reducing our impact on 
Earth and our neighbors. There certainly will be bumps along 
the way. We all remember (mostly with disdain) the automatic 
seatbelts of the 1980’s and 1990’s. The aftermarket onboard 
record players of the 1950’s had no real staying power. Still, 
those failed projects were replaced ultimately by airbags and 
today’s connected vehicles that allow you to stream from your 
cell phone via your car’s radio. Similar innovations will come in 
our field, albeit at times as a result of other failed technologies 
and innovations. The future for our field is bright. I am excited 
to see what new ideas and approaches the next generation of 
geologists brings to our profession.

I wish each of you the very best this spring!

Aaron

Over the last 75 years, innovation and application of new technologies in the geosci-
ences have resulted in a revolution in the way we find resources, model and predict 
hazards, and clean up the messes we make.

“

EXECUTIVE DIRECTOR’S MESSAGE

“I’m glad they don’t make 
them like they used to.”

Aaron W. Johnson, MEM-2783 
awj@aipg.org
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PRESIDENT’S MESSAGE

Membership, Outreach, 
Mentoring

Nancy J. Wolverson, CPG-11048 
nancyjeanw@aol.com 

I am writing this in early February 2021 for publication in 
April. We will have our first Executive Committee Meeting in 
late February where we will discuss our plans for the year. 
As you can see from the title of this message, I plan to focus 
2021 activities on the following:

1. Membership
2. Outreach 
3. Mentoring

The topics I have chosen to focus on during 2021 all revolve 
around membership. In order to increase membership and 
retain our current members, we must constantly improve and 
expand the benefits of AIPG membership to accommodate the 
professional needs of our members.

Membership
Membership in AIPG has been on a steady decline over the 

last several years. It has not been dramatic, but we need to 
address the reasons for the decline and come up with a plan 
to increase membership in all categories. I have created an Ad 
Hoc Membership Committee, which will be co-chaired by me, 
the 2021 President, and Matt Rhoades, the 2021 President-
Elect. The purpose of our involvement is to assure two years 
with a consistent message and activities. We need volunteers 
to work on this committee and would like to include represen-
tatives from a broad spectrum of geoscience specialties, levels 
of experience, member categories and geography. By the time 
you read this message, we hope to have a few members on the 
committee and an initial list of action items. Please consider 
contacting me or Matt if you would like to help in creation 
and implementation of a plan to increase AIPG membership 
in all categories.

Outreach
Outreach is a broad topic, and we will certainly have to nar-

row our activities to what can be accomplished within a year. 
There are many ways to expand the Institute’s outreach activi-
ties including meeting attendance, attendance by National at 
State Section meetings, advertising in geoscience publications 
and social media, to name just a few. As with our membership 
activities, the focus of the outreach effort will be on all cat-
egories of membership. This effort will need to be coordinated 
between the Executive Committee, the Ad Hoc Membership 
Committee, AIPG National and the State Sections. Our State 
Sections are a critically important resource, particularly in 
recruiting new members.

Mentoring
The Executive Committee has been talking about initiating 

a mentorship program for several years. My goal is to set-up 

a link in the members-only portion of the AIPG website to 
accommodate volunteer mentors. We will be creating a gen-
eral format for each mentor to populate with their education, 
experience, interests, specialties, etc., to give the possible 
mentees as much information as possible. Mentees can then 
contact one or more of the mentors that are experienced in 
the geoscience specialty or career of interest to them. My goal 
is to make this as user friendly and useful to the mentees as 
possible. The mentors will be there as a resource for discussion 
on education, career, technical aspects of geology and general 
guidance. The creation of the link on the website will take 
some time. If you are interested in volunteering as a mentor, 
please email me and I will contact you when we are ready to 
create the website link.

As I mentioned above, my focus in 2021 is membership. 
The outreach and mentoring programs are steps in my overall 
plan to increase membership by better delivering the message 
about the advantages and benefits of AIPG membership. It is 
critical to understand why members join, retain membership 
and end their membership. Surveys are often used to evaluate 
these and other topics, but the response is never adequate to 
give us the broad picture needed. Phone calls, zoom meetings 
or other forms of communication can be more effective. In the 
grand scheme of things, the stronger the connection between 
the Executive Committee and the membership, the better 
prepared we are to provide the resources needed to attract 
new members and retain our current members.

If you have made it to the end of this message, you might 
be just the type of person we need to help the Executive 
Committee implement the activities planned for 2021. The Ad 
Hoc Membership Committee will already be active by the time 
you read this message and the mentoring link on the website 
will be in the planning stages. I encourage you to email me 
(nancyjeanw@aol.com) if you are willing to help.

AIPG offers a mentor 
program for aspiring 
geologists in the many 
different disciplines.  

Be sure to sign 
up www.aipg.org/
mentorsprogram. 

AIPG’s
Mentor
Program
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1. This attractive pink or reddish “sorosilicate” mineral is also Norway’s national gemstone:
a) (Ca,Mn)2Al3(SiO4)(Si2O7)O(OH).
b) (Mn,Fe,Mg,Ca)SiO3.
c) Mg3Al2(SiO4)3.
d) KAlSi3O8.
e) Dont2know3dude4.

2. We define the “bulk modulus” as:
a) The ratio of stress over linear strain or a measure of stiffness of a solid material:
  [E = (F/A)/ΔL/L)].
b) A measure of geometric change of shape:
  [δ = - (ΔD/D)/ΔL/L)].
c) The ratio of stress over volumetric strain or a measure of resistance to compression;
  [K = (F/A)/ΔV/V)].
d) The quantity represented by the equation [η = E / 2(1+δ)].
e) A contraption that measures how fat we are.

3. In modern-day discussions of continental crust formation at arcs, it has been postulated that a parental mostly mafic 
magma may differentiate into a mafic garnet pyroxenitic cumulate and a complementary silicic melt. In this model, the 
former (due to its high density) “delaminates” into the mantle while the latter remains as the actual “crust.”  What term 
best defines the mafic garnet pyroxenitic residue involved in the “delamination” process?

a) Migmatite.
b) Arclogite.
c) Anorthosite.
d) Tonalite.
e) Magmarctite.

4. In our studies of geophysics, the following decomposes a signal into its constituent frequencies (e.g., a waveform into its 
sine and cosine components):

a) Laplace’s equation.
b) Fourier transform equation.
c) Reynolds equation.
d) The Zoeppritz equations.
e) Old dude says: Man, I couldn’t even learn to use the slide rule! Young dude says: What the heck is a slide rule?

5. The following describes a plant-eating, beaked, ornithischian dinosaur of Late Jurassic time:
a) Camptosaurus.
b) Apatosaurus.
c) Camarasaurus.
d) Ceratosaurus.
e) Dude, I am not into dinosaurs; slimy invertebrates rule!

Robert G. Font, CPG-03953 
robertfontphd@gmail.com

Answers on Page 36

TEST YOUR KNOWLEDGE



www.aipg.org Apr.May.Jun 2021 • TPG 35

TEST YOUR KNOWLEDGE

The role of geoscientists in a 
changing climate

The “Geological Society of London 
Scientific Statement: what the geologi-
cal record tells us about our present and 
future climate” was issued on December 
28, 2020, and published in the Journal 
of the Geological Society (https://doi.
org/10.1144/jgs2020-239, open source). 
This 16-author paper provides a com-
prehensive review of climate changes 
over the Earth’s history and the various 
factors influencing climate change from 
the longest-term change, the increasing 
brilliance of the Sun, to the shortest-
term change, the Chicxulub impact that 
caused the extinction of non-bird-like 
dinosaurs 66 million years ago. The 
geologic record demonstrates that atmo-
spheric concentration of CO2 drives cli-
mate change and provides multiple lines 
of evidence that human activities are 
altering the Earth’s climate. “In short, 
whilst atmospheric CO2 concentrations 
have varied dramatically during the 
geological past due to natural processes, 
and have often been higher than today, 
the current rate of CO2 (and therefore 
temperature) change is unprecedented 
in almost the entire geological past.” 
The GSL’s statement ends by describing 
8 roles for geoscientists in dealing with 
the impacts of climate change. These 
roles are:1

1. Geoscientists study the soil from 
which we grow crops, the aqui-
fers from which we extract water, 
and the resources from which we 
obtain energy and minerals. We 
study the risks associated with 
living on a dynamic planet.

2. One of the geoscience commu-
nity’s most important contri-
butions to the decarbonization 
necessary to deal with the cli-
mate emergency will be to discov-

er the mineral resources needed 
to power post-fossil-fuel energy 
systems. 

3. Large-scale investment in 
renewable energy and improved 
electricity and heat storage will 
require new resources of critical 
metals and raw materials from 
the Earth’s crust.

4. Geoscientists have the vital 
skills needed to assess the dis-
tribution, concentration (grade) 
and sustainable extractability 
of the critical natural resources 
needed for decarbonization.

5. Other sources of energy, from 
nuclear to deep geothermal, both 
of which could be critical for the 
decarbonization, require geosci-
entific expertise, which is also 
indispensable for carbon capture 
and sequestration. 

6. Natural resource extraction and 
processing itself is a major con-
tributor to greenhouse gas emis-
sions (IRP 2019). There is a key 
role for geoscientists in making 
the discovery and extraction of 
these resources as efficient as 
possible in order to mitigate 
global warming.

7. Although we cannot and should 
not address these challenges 
alone, we are well placed to 
ensure they are framed criti-
cally and robustly, recognizing 
the opportunities and limita-
tions afforded by the planet on 
which we live.

8. Geoscientists will play an 
increasingly important role in 
the transition to a low carbon, 
green economy, which is neces-
sary to prevent a worsening of 
the climate emergency.

It is clear that geoscientists will 
continue to have important tasks in 
the future. The geoscience specialties 
required differ to greater and lesser 
degrees from current specialties but 
those of us with two decades plus of expe-
rience can assure our younger colleagues 
that the need to adjust or change one’s 
geoscience specialty is nothing new. 
Such specialty changes are a regular 
part of geoscience professional practice. 
If you have a solid, thorough geoscience 
background and willingness to change, 
you’ll do fine. 

James Howard’s, CPG-2536, “The 
Geosciences in Modern Society” in this 
TPG addresses this topic from a differ-
ent perspective. Howard notes that, ‘The 
traditional areas of petroleum explora-
tion and resource mining have been 
the target of numerous organizations 
who view those activities as basically 
destructive elements that potentially 
threaten the future of the earth itself.” 
The International Association for the 
Promotion of Geoethics (IAPG) reflects 
this negative attitude toward the extrac-
tive industries in the membership of its 
over 20 associated societies that include 
internationally known societies as AEG, 
AGI, AGU, EFG, GSA, and the GSL. 
Conspicuously absent from this list are 
AAPG, AusIMM, CIM, IMM, SEconG, 
SME, SAIMM—the major international 
extractive professional societies.2 As 
Bohle and DiCapua note, “The recent 
development of the concept ‘geoethics’ 
is a response by geoscientists to shape 
deeper engagement with their profes-
sional responsibilities and the wider 
societal relevance of geosciences. This 
introductory chapter outlines the devel-
opment of geoethics to date, as a ‘virtue 
ethics’ focusing primarily on the role of 
the geoscientist, describes its meaning 
and function in relation to neighbor-
ing fields and explores how to situate 
geoethics in relation to a wider range 

PROFESSIONAL ETHICS AND PRACTICES - COLUMN 177
Topical Index-Table of Contents to the Professional Ethics and 

Practices Columns
A topically based Index-Table of Contents, “pe&p index.xls” cov ering columns, articles, 

and 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 improvements should be sent to David Abbott, dmageol@msn.com

Compiled by David M. Abbott, Jr., CPG-04570 
5055 Tamarac Street, Denver, CO 80238  
303-394-0321, dmageol@msn.com

1. The text of these roles has be reformatted and edited slightly from the original; while not an exact quotation, they are close to a quota-
tion.

2. “IMM” is an abbreviation for “Institute of Mining and Metallurgy.” The groups are Australasian, Canadian, British, and South African.
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Answers:

1. The answer is choice “a” or “[(Ca,Mn)2Al3(SiO4)(Si2O7)O(OH)].”  “Thulite” or “rosaline” is a manganese-bearing “sorosili-
cate” (two tetrahedra sharing one oxygen with Si:O ratios of 2:7).  It is a translucent or massive pink to reddish variety 
of the mineral “zoisite” [Ca2Al3(SiO4)(Si2O7)O(OH)]. It was first discovered in Sauland in Telemark, Norway. It is also 
found in Austria’s Tyrol (western region) and in Mitchell County, North Carolina.  

 Choice “b” [(Mn,Fe,Mg,Ca)SiO3] is “rhodonite” or a manganese “inosilicate” member of the pyroxenoid group of minerals 
(continuous single chains of tetrahedra each sharing two oxygens with Si:O ratios of 1:3).  Rhodonite is the official gem-
stone of the Commonwealth of Massachusetts.

 Choice “c” [Mg3Al2(SiO4)3] describes “pyrope” or red garnet.  Garnets are “nesosilicates” (characterized by independent 
tetrahedra).  

 Choice “d” depicts “orthoclase” [KAlSi3O8].  Potassium feldspar is commonly (but not exclusively) found in a pink variety.  
Orthoclase is a “tectosilicate” (defined by a continuous framework of tetrahedra each sharing all four oxygens).  

2. The answer is choice “c” or “The ratio of stress over volumetric strain or a measure of resistance to compression; [K = (F/A)/
ΔV/V)].”  The “compressibility” is [β = (1/K)].

 Choices “a” and “b” define “Young’s Modulus” and “Poisson’s Ratio”, respectively.
 Choice “d” is the “Shear Modulus” expressed as a function of the “Young’s Modulus” and “Poisson’s Ratio.”

3. The answer is choice “b” or “arclogite.”  

 “Anorthosite” is an intrusive, phaneritic igneous rock composed of mostly plagioclase feldspar (90%+) with a minor mafic 
component (10% or less).

 “Tonalite” is a phaneritic, plutonic igneous rock of felsic composition. Plagioclase feldspar (oligoclase or andesine) pre-
dominates with alkali feldspar being typically less than about 10%. Quartz content approximates about 20%.

 “Migmatite” (“mixed rock”) is composed of a metamorphosed host material that is banded with granitic streaks or veins.  
Migmatites are generally felsic rather than mafic in composition and occur on a regional scale in areas of high-grade 
metamorphism.

 Sorry, no “magmarctite” to my knowledge.

4. The answer is choice “b” or “Fourier transform equation.” 
 “Laplace’s equation” is a second-order partial differential equation.  The general theory of solutions to Laplace’s equation 

is known as “potential theory” and the solutions are the “harmonic functions.”
 “Reynolds equation” is a partial differential equation that describes the flow of a thin lubricant film between two surfaces.
 In reflection seismology the “Zoeppritz equations” describe the partitioning of seismic wave energy at the contact between 

two different rock layers.

5. The answer is choice “a” or “Camptosaurus” that grew to about 20 feet in length and weighed around 1,000 pounds.

 “Apatosaurus” was 
another herbivorous 
dinosaur of the Late 
Jurassic.  The sauropod 
measured about 70 feet 
in length and weighed 
around 20 tons.

 Another dinosaur of 
the Late Jurassic was 
“Camarasaurus.”  This 
plant-eating, quadru-
pedal sauropod grew to 
about 45 feet in length 
and weighed around 50 
tons.

 “Ceratosaurus” was a 
Late Jurassic carnivo-
rous theropod about 17 
feet in length.

ANSWERS TO “TEST YOUR KNOWLEDGE” ON PAGE 34

Camptosaurus rendering. Source: 
Dinosaur National Monument, National 
Park Service, NPS/Bob Walters Tess 
Kissinger at https://www.nps.gov/dino/
learn/nature/camptosaurus-aphanoece-
tes.htm
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of issues that require ethical consid-
eration.”3 Those promoting geoethics 
apparently take pains to avoid learning 
about the many ways the extractive 
industries professional societies address 
the environmental and social licensing 
aspects of their activities. My paper, 
“Natural resources and sustainability: 
geoethics fundamentals and reality,” in 
the Oct-Nov-Dec ′20 TPG addresses this 
issue, in particular society’s demand for 
natural resources and depletability of 
natural resource occurrences.

ASBOG to move to 
computer-based testing

Becky L. Johnson, Chair of the 
Texas Board of Professional Geologists, 
reported that ASBOG will be moving 
to computer-based testing in the TBPG 
Newsletter – Winter 2021. This will 
allow for multiple testing sites around 
the country. Going to computer-based 
testing will not affect the content of the 
exams or application and qualification 
requirements of the ASBOG-member 
states. The earliest likely deployment 
of electronic testing will be the Spring 
2022 test. Johnson also announced that 
ASBOG will conduct a new task analysis 
in 2022 (the last was done in 2015). The 
task analysis is based the results of a 
survey of ASBOG-licensed geoscientists 
asking about what subjects they need to 
know and what sorts of tasks they spend 
time on. I commented on biases favoring 
hydrological, environmental, and engi-
neering geoscience practice inherent in 
this approach in column 99 (Sep/Oct ′05) 
in the topic, “Is the basis for the ASBOG 
Exam’s Questions Unethical?” Column 
99 created quite a stir for a variety of 
reasons including an effort to address 
some of this bias; see columns 104 (Jul/
Aug ′06) and 106 (Nov/Dec ′06).

As reported in column 104, I was 
invited to participate in one of ASBOG’s 
semi-annual Council of Examiners meet-
ings that reviews the most recently given 
test and the questions proposed for the 
next test. This review involves “taking” 
either the most recent Fundamentals 
or Practice exam and evaluating the 
answers provided. I’m an economic geolo-
gist focusing on the classification of 
mineral resources and mineral reserves 
and how a particular deposit fits into the 
classification system. Nevertheless, hav-
ing gone in completely cold, I would have 

passed the Practice exam by applying 
basic geoscience principles, had I taken it 
for real. In column 106 I reported on the 
examination experiences of others who 
had taken the ASBOG tests with and 
without the benefit of review courses. 
Stephanie Jarvis’ (SA-1495) Student’s 
Voice column, “Whew!”, describes her 
experience in taking the Fundamentals 
exam with limited, rushed, and at least 
somewhat sleep-deprived preparation.

Moving the ASBOG exams to comput-
er-based testing with many sites around 
the country is a much-needed improve-
ment. Most of Wyoming’s PGs live in 
other states, about half in Colorado. 
Having a testing site in the metro Denver 
area would be welcomed. Will computer-
based testing require going to a site with 
a computer lab rather than being able to 
use your home computer? Would allow-
ing one to use one’s own computer be 
cheating or would the exam be more of 
the open-book variety? Some interesting 
questions. If someone has ideas on these 
questions, I would love to pass them on 
in future columns.

The potential for geoscience specialty 
bias in the exams continues to exist, 
particularly for those states that rigor-
ously require anyone doing any type of 
geoscience to be licensed. There are a few 
folks specializing in narrow fields like 
mineralogy, optical petrology, archio-
cyathids, graptolites, geostatistics, etc. 
out there. Does a state have provisions 
for licensing or exempting these special-
ties? The fact that many ASBOG states 
having a significant percentage of natu-
ral resource geoscientists exempt them 
from licensing is another factor in the 
licensing debate and potential source of 
exam bias. The PE&P Index.xlsx file on 
the AIPG web site lists over 30 columns 
and articles addressing licensing issues 
over the years.

Field work during the 
COVID-19 pandemic

A couple of articles in the Jan/Feb/Mar 
′21 TPG address issues involved with 
doing field work during the COVOD-
19 Pandemic. The paper, “Learning in 
the outdoors: field-based undergrad-
uate education during the Covid-19 
Pandemic,” by Jon Rotzien, et al. 
addressed the issues of providing stu-
dents with a field camp in 2020. As they 
state, “The fundamental skills that stu-
dents learn throughout the coursework 

of an undergraduate geology program 
also require time studying rocks and the 
natural world in the great outdoors, the 
more the better. This educational path-
way typically culminates in a focused 
and sustained five- to six-week-long geo-
logic mapping course that completes the 
geology Bachelor’s degree requirements 
of most universities.” The importance 
of field camp has been addressed many 
times in this column. There are 23 refer-
ences to field camp in the PE&P index.xls 
to this column along with 27 references 
to field work (there are some duplicates). 
Rotzien, et al. describe their hybrid field 
camp that is divided into 14-online-
course days immediately preceding a 
15-day in-person field camp. Rotzien, et 
al. conclude, “….we feel that more camps 
may go to this hybrid model, since it is 
a nice compromise and represents about 
the length of time a camp can run at full 
throttle without testing the ultimate 
limits of the participants’ durability and 
endurance.” 

Raphael Ketani’s, CPG-9003,letter 
to the editor in this issue comments on 
some of Rotzien, et al.’s suggested prac-
tices suggesting that not all may have 
been necessary and may have unneces-
sarily contributed to the anxiety and 
stress of participants. Because one hopes 
that future field camps will not occur 
during a pandemic—although camps in 
2021 may well have many of the same 
characteristics—some of the practices 
Ketani commented on may not be rel-
evant. However, both Rotzien, et al. and 
Ketani address issues related to safety 
practices. What are considered appro-
priately safe practices are changing and 
should be reflected on. I spent a good part 
of two years as a field tech conducting 
solo magnetometer or electromagnetic 
surveys over some pretty rough terrain. 
Had I fallen and broken a leg or suffered 
a severe sprain, it would have likely been 
12+ hours before help arrived. Even had 
cell phones been available then—they 
weren’t—it is likely I would have been in 
a place with no service. Having another 
person along would have increased the 
cost of the surveys but should be current 
safety practice.

Issac Pope’s, SA-9950, “Coping with 
COVID: lessons from my undergradu-
ate fieldwork during the COVID-19 
Pandemic,” addressed problems affect-
ing an individual’s field work, which 
are different from those faced by a field 

Continued from p. 35

3. Bohle, Martin, and DiCapua, Giuseppe, 2019, Setting the scene in Bohle, M., ed., Exploring geoethics: ethical implications, social 
contexts, and professional obligations of the geosciences: Palgrave Pivot, Cham, XIV + 214, ISBN 978-3-03012009-2, p. 1–24. 
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camp group. His literature search was 
hampered by the closure of libraries and 
relied on alternative web-based resourc-
es. Access to laboratory facilities was 
also restricted. Obtaining the permits 
to conduct field work from government 
landowners that were restricting the 
number and types of research permits 
being issued provided other challenges. 
Reporting the results of Pope’s research 
was another challenge given the can-
celation of the professional meetings at 
which such results are normally pre-
sented. Program abstracts provide only 
a partial solution.

Some of the problems addressed in 
these two articles are specifically related 
to the Pandemic: mask-wearing, social 
distancing, access to facilities and librar-
ies, and restrictions on permit issuance. 
Hopefully by the summer of 2021, these 
problems will have been considerably 
relaxed and will not re-occur for another 
century or so. However, the hybrid field 
camp concept provided by Rotzien, et 
al. may become an increasingly com-
mon means of reducing the costs and 
time away from home required by the 
traditional field camp model. Still, see-
ing rocks in lots of field locations is an 
important part of a geoscientist’s educa-
tion and career-long development. The 
weathering characteristics of granitic 
batholiths in temperate climates that 
include frequent freeze-thaw cycles con-
trast dramatically with the chemical 
weathering of granites in the tropics and 
the creation of the spectacular inselbergs 
like Rio de Janeiro’s Sugarloaf Mountain 
and other soaring monoliths (morros) 
like those in Abuja, Nigeria.

Geoscience is the epitome 
of STEM

Hailey Pantaleo’s, SA-9978, arti-
cle, “Emphasizing geoscience as the 
epitome of STEM,” in the Jan/Feb/Mar 
′21 TPG highlights something we as 
geoscientists know but most of the rest 
of public, including those engaged in 
other STEM subjects don’t know. Indeed, 
John Sloan Dickey, the President of 
Dartmouth College during David’s 
freshman and sophomore years and 
a lawyer and diplomat by profession, 
opined that “Geology is the ultimate 
liberal arts study” because for him the 
liberal arts included the sciences along 
with the humanities and social sci-
ences. Geoscience includes not only the 
STEM fields but also history (including 
the humanoid bit), languages (both in 
terms of so many technical terms and 
the languages needed to work around 
the world), Latin and Greek (“petrol-

ogy” as a classic mishmash), intelligible 
composition (grammar and precision in 
writing), etc. The mythical story of Jason 
and the Argonauts relates the voyage of 
Jason and his fellow Greek raiders to 
Colchis (between the Caucasus on the 
north, Armenia on the south, and the 
Black Sea on the west) to steal the golden 
fleece used to trap the gold contained in 
placer deposits run through hollowed-log 
sluices (Agricola, De Re Metallica, 1556 
(1950 Dover), p. 330). One of the more 
amazing pieces of technology I’ve seen 
in my mining career has been the tunnel 
boring machine; look it up on Wikipedia.

Pantaleo’s personal story of discovery 
of the breath of geoscience is revealing. 
She now recognizes that geoscience is 
the most interdisciplinary of the STEM 
fields, a generally unrecognized fact. As 
she states, “Unfortunately, however, 
there remains a lack of emphasis on 
this pathway in K-12 education, thus 
not all students, or even adults know 
how valuable geoscience is in STEM. I 
attended an unusually large high school 
with roughly 6,500 students. This meant 
we also had a huge variety of classes 
we could take, and yet, the only Earth 
science course I took in high school was 
AP Environmental Science. There is a 
fundamental lack of geoscience courses 
and diploma requirements in public high 
schools today, which may contribute to 
this belief that geoscience is not a legiti-
mate STEM category. Students may be 
led to believe that since this kind of sci-
ence is not a requirement.” 

We all need to work towards correct-
ing this misconception about geoscience. 
We can give more talks about geoscience 
to the general public. Talk to your alumni 
club—I gave one on industrial minerals 
around us on January 28th—the Rotary 
Club, whatever. Organize field trips 
in your area. Matt Rhoades’, CPG-
7837, article, “The Pressing Need for 
Advanced Placement Geology Courses 
in High School Classrooms,” and Mark 
Schaaf’s, CPG-10723, article, “Thinking 
about geology,” in this issue provide 
other suggestions on this important 
topic.

Getting your name and face 
in print

Taylor Murray’s, ECP-407, article 
in the Jan/Feb/Mar ′21 TPG, “2021 sur-
vival guide: how to get what you need 
and stay connected,” contains a number 
of excellent suggestions for students 
and early career professionals. While I 
endorse all of Taylor’s suggestions, I’d 

like to address her last point: Write an 
article for TPG.

During my early years in the profes-
sion, a fellow named Ta Li was a col-
umnist for Mining Engineering. SME 
members saw his picture in each issue for 
a few years. The SME membership soon 
came to recognize his name and picture 
(very important for the many of us who 
remember faces far better than names). 
Ta went on to a very successful career 
in the mining industry. It seemed like 
everyone knew Ta and Ta knew every-
one. And he became SME President, 
among other things. Ta and I eventually 
became colleagues for couple of years in 
the late 1990s. Don’t discount the value 
of getting your opinions, reflections, and 
picture in the TPG on a regular basis.

The Oct/Nov/Dec ′20 TPG, page 16, 
contains the acceptances for receiv-
ing the initial John Stewart Memorial 
Awards by Brandy (Barnes) Myer, 
Mem-3175, and Stephanie Jarvis, 
SA-1495. Read them. Both Brandy and 
Stephanie became active in AIPG as 
students, although by different routes. 
They attended annual meetings and 
became known as a result. Stephanie 
was the “Student’s Voice” and later as 
the “Young Professional’s View” TPG 
columnist for several years. When she 
was looking for her first job in Denver, 
her eventual employer read a number of 
her columns to review her writing abil-
ity. The point being that Brandy’s and 
Stephanie’s names and pictures became 
known within AIPG and that has been 
an important part of their careers to 
date. Want a job? Become known in the 
profession, which is what got folks into 
the “old boys club” that is now the “old 
boys and girls club.” Your name comes 
up and gets commented on in ways none 
of us know. It makes a difference.

Adam Heft’s, CPG-10265, article, 
“Student involvement in AIPG—is it 
worth it?” in the Jan/Feb/Mar ′21 TPG 
should be must reading for Student and 
ECP members. It makes many of the 
same points discussed in this topic and 
provides additional examples of ways to 
make yourself known and get a job, now 
and in the future.

Ethics training
George Fitzgerald’s, CPG-6582, 

article, “Ethics training,” in the Jan/
Feb/Mar ′21 TPG is a reprint from the 
September 2010 TPG. As Editor Heft 
noted, the article has been reprinted as 
the content remains relevant today.
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Geosciences in 
Modern Society

James F. Howard, Ph.D., CPG-2536

Status of the Profession
The geosciences have, for the past several decades, under-

gone a significant decline in both numbers and in perceived 
value to modern society. The traditional areas of petroleum 
exploration and resource mining have been the target of 
numerous organizations who view those activities as basically 
destructive elements that potentially threaten the future of 
the earth itself.

In the wake of the storm of negativity characterizing our 
profession, a steady decline in both practicing geoscientists 
and geoscience students has been in evidence, to the point 
where many departments have been forced to either join 
with other, more glamorous disciplines or suffer complete 
dissolution.

Why has our profession been relegated to what is to many 
a second-rate desirability as a goal for future students? What 
caused this decline in future prospects for the geoscience 
profession?

Most of the resources of the societies involved in promot-
ing the geosciences have concentrated their efforts into two 
major areas:

Providing teachers with better materials to support their 
efforts to educate their students;

Targeting the existing practitioners to enhance their skill 
set and more effectively accomplish their objectives, e.g. pro-
duce more oil, minerals resources and, relatively recently, 
aid in solving environmental problems, usually under the 
supervision of an engineer.

The graphs from AIPG and AGI shown in Figure 1 below 
and Figure 2 on page 40 illustrate the trends of AIPG member-
ship and Geoscience student enrollment over the past decades.

Why the decline in perceived value of the 
Geosciences?

Reasons for this decline in active AIPG membership and 
in potential future additions to the geoscience work force are 
numerous, some external and some self-inflicted.

Figure 1 - AIPG Enrollment Trends from 1988 to 2020.
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1. The introduction of state certifications and ASBOG 
have significantly reduced the desirability of AIPG 
certifications.

2. A perceived “inferiority” of geoscientists to “real” engi-
neers and “pure” scientists in consulting firms.

3. A reluctance of most geoscientists to involve themselves 
outside their own perceived area of specialized expertise 
due both to lack of time and value judgements on career 
development while working for engineering firms.

4. A lack of awareness on the part of many geoscientists 
of the broad influence of the geosciences in disciplines 
outside their own specific area of competence.

5. High negativity in public perception of the two major 
employers of geoscientists, petroleum and mining. 
These fields are perceived by much of the public and 
governmental agencies as agents of environmental 
destruction, either directly or indirectly, as producers 
of materials (CO2) which contribute to environmental 
degradation along with waste disposal practices which 
trigger earthquakes and generate environmental deg-
radation.

6. Poor public relations by members of the geosciences 
with respect to decision-makers and the general public 
whose members choose people who control the processes 
of national and local policy and, in particular, secondary 
school curriculum development.

Geoscientists, like all practitioners in the scientific and 
technical disciplines, tend to spend most of their time talking 
to each other and restrict their interaction with other groups 
except where it directly affects their professional interests 
(e.g. marketing and developing financial support for further 
exploration and development of mineral resources).

How do we attack the problem?
One thing I have always hated in my consulting and teach-

ing career is to have someone point out problems without 
also presenting some potential approaches to attacking the 

Figure 2- Geoscience Enrollment Trends from 1955 to 2019

problems. As a result, I have always tried to prepare some 
suggestions that could be appropriate.

The problems involved are numerous and cannot all be 
solved in one fell swoop. Development of solutions will not 
be easy nor will all geoscientists be capable or interested in 
developing and implementing the solutions.

From my perspective, at least two separate approaches are 
possible:

1. Encourage our professional organizations to expand 
programs to cover subjects outside the actual profes-
sional development of existing professionals. That 
would involve the development of programs for the 
general public and other disciplines that deal with 
controversial aspects of modern society such as climate 
change, alternate energy sources versus conventional 
sources, mineral resource availability and projections 
of future needs, etc.

2. Encourage individuals within our professional organi-
zations to work outside our traditional areas of activity 
to expand awareness of the general public of the impor-
tance of the Geosciences in disciplines not normally 
associated with the Geosciences.

The Stealth Education Approach
With respect to the latter approach, I use what I call “Stealth 

Education”. Stealth Education is defined as the insertion of 
aspects of the geosciences into topics normally considered as 
non-geoscience related by emphasizing their role as causative 
or influential elements in human physical or cultural develop-
ment or interaction”.

The conceptual basis for Stealth Education is to encourage 
geoscience professionals to utilize their collateral interests 
as entrees into groups or settings which allow them to add 
geoscience background into other disciplines emphasizing 
the overall influence of the geosciences in various elements 
of human culture.

The technique is especially applicable to mineral resources, 
travel, ancient history, modern history, military science, 
human migration and societal development, empire develop-
ment and decline, anthropology, archaeology, national parks 
development, environmental hazards, sea level changes, 
effects of glaciation, landform development, physiographic 
development, etc. All topics above are favorable for the incor-
poration of geosciences into presentations based on other 
disciplines and fields of general interest.

A key element in Stealth Education is to utilize an indi-
vidual’s existing interest (history, hunting, warfare, ship 
building, fishing, travel, etc.) incorporating information on the 
geosciences where they can be demonstrated to act as causative 
or influential elements in the history or development of the 
topic. Some topics are more conducive to the approach than 
others but virtually every aspect of human society or history 
has been influenced in some manner by the geosciences.

A brief example of the Stealth Education approach is 
included here. Future editorials or papers will give additional 
detailed examples where the technique has been incorporated 
in my own lectures.

GEOSCIENCES IN MODERN SOCIETY



www.aipg.org Apr.May.Jun 2021 • TPG 41

The introduction of Milankovitch Cycles impacting cyclic 
migration of the ITCZ and the consequent results of the migra-
tion permit the discussion of causes of climate change and the 
impacts of such migrations on human habitability and empire 
development in areas outside the regions where glacial condi-
tions inhibited development of non-hunter-gatherer human 
populations.

The above diagram illustrates the migration of the ITCZ 
over the past 10,000 years and the consequent impacts of that 
migration on African climate zones. This migration was grad-
ual and is cyclic, recurring every 22,000 years with minor fluc-
tuations during each cycle due to regional fluctuations caused 
by oceanic cycles such as (EL Nino Southern Oscillation), 
Pacific Decadal Oscillation, North Atlantic Oscillation and oth-
ers. It also illustrates the variability of rainfall with potential 
modifications of human habitability for the area we now know 

as the Sahara Desert.

Due to secondary variability in short-
term high pressure air masses which 
can expand or contract the edges of the 
ITCZ, this example can be repeated for 
any area within 40 to 45°   north or south 
of the equator modifying rainfall charac-
ter and quantity within that migration 
range on a yearly/decadal cycle as well 
as a solar-controlled, 22,000-year cyclic 
basis.

Beginning about 7,500 BP, the ITCZ 
shifted southward, reducing the fre-
quency of monsoonal events and induc-
ing eastward migration of the surviving 
communities toward the only reliable 
water source, the Nile River, which not 
impacted by the ITCZ shift since its 
headwaters were in the mountains south 
of the developing Egyptian Empire.

The presence of a consistent and 
predictable water supply allowed the 
re-concentrated population to gradually 

evolve from a hunter-gatherer society to a more sophisticated 
heavily agricultural society. Population expanded and avail-
ability of excess labor permitted specialization in areas which 
were supportive of technical advancement and provided a base 
for development of the Egyptian Empire. Subsequent periodic 
fluctuations in the ITCZ in conjunction with competition from 
adjacent empires resulted in the rise and fall of the various 
segments of the Egyptian Empire we know today as the Old, 
Middle and New Empires.

GEOSCIENCES IN MODERN SOCIETY

Example – Climate Change and the Egyptian Empire

Comments:
The above diagram illustrates a controlling factor in the 

development of ancient empires, the availability of water from 
streams that originate in remote areas but that flow through 
arid or semi-arid climates providing reliable moisture for crops. 
That location tends to insulate them from major problems with 
drought and permits continuity of cultural growth.

Figure 3 – Locations of the First Major Empires.  
Source: https://sites.google.com/a/roundrockisd.org/coach-rosse-
world-history/home/unit-1-1/lesson-3-formation-of-government

Comments:
This diagram permits introduction of atmospheric physics 

into the discussion by illustrating the presence of the ITCZ 
(Intertropical Convergence Zone) which controls the location 
of precipitation and climate zones. It also can be used to 
identify and describe monsoonal climatic regimes and allow 
discussion of such zones as controls on the viability of human 
cultural development in the areas impacted by monsoons, 
(India, Central America, Southeast Asia, Africa, etc.) in both 
modern and pre-modern cultures.

Divergent DivergentConvergent

ITCZ

Figure 4 – Intertropical Convergence Zone and Climate Control. 
(Modified from Sonjia Leyva, Copyright (2018)

Figure 5 – Historical migration of the ITCZ over the past 10,000 
years and impacts on climatic zones in Africa. (David Wright, 2017)

GEOSCIENCES IN MODERN SOCIETY

Continued on p.44
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“Nothing has really happened unless it has been 
recorded.”

- Virginia Wolf
In 1897, the eminent British geologist Archibald Geikie 

was invited by Johns Hopkins University to deliver a series 
of lectures on “The Founders of Geology.” Geikie began: “In 
science, as in all departments of inquiry, no thorough grasp of 
a subject can be gained, unless the history of its development 
is clearly appreciated.”1 The history of earth science has no 
place in the current geoscience programs in universities. The 
vast majority of geology departments do not offer a course on 
the history of earth science. Even geoscience textbooks focus 
on concepts with little information on the history. In this way, 
geology and geophysics students are graduated with little 
appreciation of the history of their own science. Of course, 
a few names such as James Hutton, Charles Lyell, Charles 
Darwin, and Alfred Wegener are glorified in the textbooks, but 
the history of earth science itself remains terra incognita for 
students. To resolve this situation, it is imperative to ask: Why 
should we care about the lives and works of scientists who died 
decades and centuries ago? Why history matters? Ironically, 
even the books on the history of geology do not analyze this 
question itself and instead chronicle the history of science from 
the ancient Greek philosophy to plate tectonics. However, it 
is first necessary to address this question and highlight the 
value of studying the history of earth science. Along this line 
of thinking, the following 12 points are briefly discussed.

1. Thanks to telecommunication technologies, mass 
media, the internet, and social media we are in the 
midst of an explosion of information, real-time report-
ages, and online access to worldwide sources. In today’s 
world, the daily news is outdated fast. However, 
precisely because of this, the importance of histori-
cal research, perspective and synthesis in every field 
of knowledge has increased, not diminished. History 
offers us a platform to stand back and view the train 
of ideas, experiments, players, advances or failures in 
our area of interest.  

2. History is inescapable. Everything we use– our lan-
guages, theories, laboratories, microscopes, maps, and 
so forth are all products of evolutionary and historical 
progression. Therefore, the question is not really why 

history is relevant but whether what we do or use is 
with a historical awareness or not. Obviously, a histori-
cal awareness enriches our experience.

3. History is also a community’s attempt to preserve its 
heritage by “recording” it, “researching” the ups and 
downs, and “recognizing” pioneers and pathfinders 
who paved the way. Will and Ariel Durant, a historian-
philosopher couple, in The Lessons of History write: 
“The heritage that we can now more fully transmit is 
richer than ever before …  History is, above all else, 
the creation and recording of that heritage; progress is 
its increasing abundance, preservation, transmission, 
and use.”2

4. Geoscience deals with rocks, minerals, landscape, 
water, tectonic forces, ore deposits, and so forth. History 
brings a human touch to this “dry and hard” science; it 
shows that science is not a static body of knowledge but 
has evolved through the works, thoughts and contribu-
tions of generations of scientists. Students, researchers, 
and the general public can then find intimacy with the 
subject. They realize that scientists were humans, who, 
like others, experienced life problems, psychological 
struggles, failures, and hard work.

5. All natural sciences essentially study various parts of 
Earth – its chemical elements, physical particles and 
forces, flora and fauna, and so forth. Earth science, 
however, studies Earth as a unified planetary system; 
it is thus an integrative field. That is why the history 
of earth science is also a chronology of how various 
branches of science have developed, interacted, and 
contributed to our understanding of Earth. Today, 
science has become so specialized that there are hun-
dreds of minute disciplines in every branch of science. 
(I once counted more than 100 fields in earth science). 
An expert in one field rarely reads works of experts in 
another (even closely related) field. Most PhD gradu-
ates enter the world of science thinking that their field 
of research began with their supervisors. The history 
of earth science illustrates how these small and large 
branches of science are interconnected and share the 
same trunk and roots of the tree of knowledge that 
began “almost in the beginning [when] there was 
curiosity.”3 No field like earth Science offers this vast 
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Why History Matters
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2. Will Durant and Ariel Durant, The Lessons of History, (New York: Simon & Schuster, 1968), p. 101.
3. Isaac Asimov, Asimov’s New Guide to Science (Basic Books, New York, 1984), p. 3.
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panorama of science and exploration by scientists 
from various walks of life. Here we see interconnected 
discoveries: How a meteorologist, Wegener, discovered 
continental drift; how one physicist, Lord Kelvin, got the 
age of Earth wrong because of the misguided assump-
tion that Earth was only steadily cooling through time, 
while another physicist, Rutherford, used radioactivity 
not only to disprove Lord Kelvin but also offer a more 
reliable method to determine the age of rocks; how 
Darwin’s observations of various species of the finches 
on the island of Galapagos led to the theory of evolution 
by natural selection. History is full of such examples. 

6. Although the modern science geology, and even the 
term “geology,” emerged in the late eighteenth century 
in western Europe (with founding fathers like James 
Hutton), studies of Earth are much older. Natural his-
tory and mining were centuries-old roots of geology. 
Henry and Carol Fault, a geologist couple, even go as 
far as saying that “Geology began when early man first 
picked up a stone, considered its qualities, and decided 
that it was better than the stone he already had.”4 
Indeed, this statement may be true for the origin of 
science itself. The history of earth science, in this per-
spective, is nothing less than the story of humankind’s 
cultural development, and its study relates geology to 
fields such as archeology, mythology, anthropology, 
agriculture, industry, and architecture.  

7. Geoscience encompasses both basic and applied areas 
of research, and historically there has been a kind of 
synergy between these two. For example, plate tecton-
ics helped us understand how and where earthquakes 
and volcanic eruptions occur. Likewise, exploration of 
gemstones and metals advanced mineralogy; explora-
tion of oil and gas contributed to stratigraphy and 
geophysics; and attempts to forecast weather conditions 
revolutionized meteorology. History thus sheds light on 
these undercurrents of science, and brings the basic and 
applied areas of geoscience together.  

8. History offers practical benefits to research. By study-
ing history, we become aware of forgotten or bypassed 
concepts, observations, interpretations, and docu-
ments. We also understand what worked and what did 
not, and why. We pay attention to the cross-fertilization 
of sciences in major discoveries. All these analytical, 
critical and creative skills may lead to new questions 
or approaches that help advance our knowledge and 
methods, and enrich our debates and thoughts.

9. The history of science and the philosophy of science 
are closely related. It is not possible to discuss and 
evaluate such philosophical questions as fact, truth, 
objectivity, explanation, discovery process, scientific 
method, and so on without referring to the works of 
scientists and examples from the history of science. The 
history of earth science contributes to these debates. 
Consider this, for instance: Why Wegener’s evidence 
for the assembly and continental drift of Pangaea was 
not accepted for decades, while evidence of sea-floor 
spreading resulted in plate tectonic revolution; was this 
a modern case for what Thomas Kuhn called “paradigm 
shifts” in the Structure of Scientific Revolution? The 
history of earth science also sheds light on philosophi-
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cal and fundamental issues in earth science itself, such 
as uniformitarianism, catastrophism, the nature of 
stratigraphic record, isostasy, the Gaia (living earth) 
hypothesis, and so forth. Indeed, big questions in earth 
science cannot be studied without considering their 
conceptual developments and history of debate. 

10. Geoscience, like any other science, strives to discover 
principles, patterns, and processes in nature; however, 
these scientific concepts and theories are embedded in 
historical events, personalities, social contexts, and 
records. It is thus necessary to train the students with 
the skills of both scientific thinking and historical 
thinking. The history of science illustrates these two 
dimensions.

11. The history of earth science also has valuable uses in 
education. For one thing, historical anecdotes (“trivia”) 
make lectures more interesting. For instance, in my 
geology courses, when I lecture about plate tectonics, 
I also give a brief biography of Wegener: A German 
meteorologist who proposed the continental drift 
hypothesis in the 1910s, visited the US in 1926 to 
defend his idea in a conference in New York (but at 
no avail), and froze to death in 1930 at age 50 on his 
fourth expedition to Greenland (he died while taking 
food to a group of scientists camped on an icecap, and 
his grave is still in the ice). Later in the course, in 
the lecture on the climate change and Köppen’s clas-
sification of climates, I mention: “Remember Wegener 
– the continental drift guy? Well, he was student and 
son-in-law of the meteorologist Wladimir Köppen, the 
Russian-German climatologist. Wegener married his 
daughter Else in 1913, two years before he published 
his celebrated book The Origin of Continents and 
Oceans.” With this linkage, curious students may then 
ask if there are connections between plate tectonics and 
climate, which provides the best occasion to explain how 
the assembly and fragmentation of supercontinents 
indeed control Earth’s climate and may even produce 
“glacial” (e.g., Permian Pangaea) or “hothouse” (e.g., 
Cretaceous warm) periods. Aside from entertainment, 
the history of earth science also teaches the students 
“how we know what we know.” Indeed, this aspect is 
the most serious problem in all geology textbooks today; 
they mainly feed tongue-twister technical concepts and 
terms (asthenosphere, batholith, isostacy, ophiolite, 
etc.) without explaining their origins. 

12. Finally, reading the history of earth science provides 
geoscientists with skills of “narrative” speaking and 
writing to popularize their science and research. 
Indeed, one of the shortcomings of science education 
in universities is that graduate students aspiring to 
be scientists do not learn the art of articulating tech-
nical and complex concepts in a plain language to the 
general public.   

I do not intend to overemphasize or oversell the value of 
history in research and education; nevertheless, in the cur-
rent geoscience education, history is severely underrated and 
ignored, but this is not how geology education began: Charley 
Lyell’s Principles of Geology, which was the most influential 
textbook in its field throughout the nineteenth century, began 
with a lengthy chapter on the historical development of geol-
ogy.  

4. Henry Faul and Carol Faul, It Began With a Stone: A History of Geology from the Stone Age to the Age of Plate Tectonics (John Wiley 
& Sons, New York, 1983), p. 1.



Milankovitch Cycles, human migration, 
environmental change due to natural 
phenomena, principles of empire devel-
opment, and the influences exerted by 
geoscience variables on the course of cul-
tural development. Expansion of related 
topics of potential interest to other 
groups could include mineral resources 
(particularly tin and copper for bronze), 
warfare linking with Megiddo (the 
ancient site of Armageddon in the 
Bible), the influence of the Rift Valley 
topography on both modern and ancient 
Middle Eastern conflicts, the history 
of writing materials beginning with 
papyrus, expansion of trade routes and 
exploration, sources of limestone for 
construction of monuments, and any 
other concepts that may coincide with 
the interests of the presenters.

I hope to prepare a series of future 
editorials illustrating other examples of 

topic areas and materials which may be of interest to geosci-
entists who would like to become involved with the program.

The following is a bibliography of 11 books on the history 
of geology that can be helpful for researchers, teachers and 
students in this field. They are listed with the most recent 
books; choose any one of them to read:
A Brief History of Geology, Kieran D. O’Hara (Cambridge 

University Press, 2018).
Earth’s Deep History: How It Was Discovered and Why It 

Matters, M.J.S. Rudwick (University of Chicago Press, 
2014).

Thinking About the Earth: A History of Ideas in Geology, David 
Oldroyd (Harvard University Press, 1996).

A History of Geology, Gabriel Gohau (translated from 
the French by Albert and Marguerite Carozzi) (Rutgers 
University Press, 1990).

Great Geological Controversies, A. Hallam (Oxford University 
Press, 1989, second ed.).

Time’s Arrow, Time’s Cycle: Man and Metaphor in the 
Discovery of Geological Time, Stephen Jay Gould (Harvard 
University Press, 1987).

It Began with a Stone: A History of Geology from the Stone 
Age to the Age of Plate Tectonics, Henry Faul and Carol 
Faul (John Wiley, 1983).

The Earth We Live On: The Story of Geological Discovery, 
Ruth Moore (Alfred Knopf, New York, 1956).

Giants of Geology, Carrol Lane Fenton and Mildred Adam 
Fenton (Doubleday, New York, 1956).

The Birth and Development of the Geological Sciences, by 
Frank Dawson Adams (Dover, New York, 1938, 1954).

The Founders of Geology, Archibald Geikie (Macmillan, 
London, 1905, second ed.), reprinted by Dover, 1962.
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The slides in Figure 7 represent segments of a potential 
presentation that would allow the introduction of climate 
change, atmospheric physics, geologic versus standard time, 

Figure 6 – Climate zone changes on the way to the present Sahara Desert condition 
(National Climatic Data Center, NOAA)

Figure 7 – Consolidation of Hunter-gatherer communities into the proto-Egyptian Empire, (Rudolph Kuper and Stefan Kropelin, 2006)
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EARLY CAREER PROFESSIONAL VIEWPOINT

Communication in the 
Field - Well Construction

Taylor Murray, ECP-0407 
tmurray@geo-logic.com

Generally, early career professionals 
do a lot of fieldwork, which means there 
is a lot to know and depending on the 
size of the project, a lot of people to com-
municate with. Field geologists need to 
understand the project and field tasks, 
collect and record data and coordinate 
with project managers (PM), contrac-
tors, and to a limited degree, clients. 
When reliable and open lines of com-
munication are established, it makes it 
possible for everyone to work together to 
complete a project successfully.

Establishing these lines of commu-
nication begins with understanding the 
project. The scope of work and technical 
specifications define the purpose, proce-
dure, and sequence of a project. Typically, 
a pre-construction or kick-off meeting is 
held to discuss the project in detail and 
to introduce the project team, their roles 
and contact information, chain of com-
mand, communication expectations and 
content. The project scope, sequence, 
schedule, safety protocols and coordina-
tion are reviewed, and questions, clari-
fications and exceptions are discussed. 
The frequency of updates and check-ins 
with the client, PM and contractor are 
established and the expected update 
information is discussed such as daily 
status updates or end of shift work sum-
maries. Understanding communication 
pathways allows response to quickly 
changing field conditions and resolu-
tion of issues that may occur. Regular 
construction meetings and established 
periodic updates keep all key personnel 
aware of progress, issues, and needed 
actions.

Field staff must communicate inter-
nally and externally to get their work 
done. Communicating with your PM, 
other field staff involved, and health and 
safety officers as well as with the con-
tractor keeps the job running smoothly. 
Coordination between your PM and the 
client is crucial since direction is received 
and required from both. Oftentimes cli-
ents will stop by the site to check in on 
progress and major project milestones. 

When speaking to a client it is best 
to verify details with your PM before 
relaying information directly to the cli-
ent. Document and communicate project 
updates to your PM so information and 
recommendations can be relayed to the 
client. Clear and reliable communica-
tion allows you to establish a trusting 
relationship with your team and signals 

that you are working in the best interest 
of your client and company. Remember 
that good client relations and project 
success may lead to future work.

Understanding your role as a field 
geologist and how to get the work done 
is critical. You need to know the proj-
ect schedule and milestones and what 
and when decisions need to be made to 
avoid scheduling delays. Changes in the 

schedule related to equipment failure, 
and material or service delays happen-  
be patient, stay in contact and check 
in with contractors on progress so that 
you have enough time to get to the site 
or so you don’t show up when work is 
not yet ready to begin. It’s important to 
realize that oftentimes the schedule to 
complete work is tentative and is subject 
to change.

Field notes should be clear and con-
cise, written legibly and provide a nar-
rative of events. Maintaining consistent 
data collection is crucial and is a lot 
easier if you have done all you can to pre-
pare for the tasks at hand. Know what’s 
going on before you arrive on site, iden-
tify any potential issues and have a game 
plan of what needs to be done to move 
forward before you head to the site. Make 
sure collected field data is accurate and 
complete. Regularly record the progress 
on-site, including information from the 
drillers, field data and calculations, and 
updates provided to your PM so when a 
client calls they will be prepared to relay 
information effectively and efficiently – 
good communication avoids confusion, 
frustration, and unnecessary delays. 
Critical decisions are made based on field 
data, make sure you have everything 
organized and ready to send to your PM 
so they can review and utilize the data 
you have collected.

To communicate effectively with 
contractors, including drillers, helpers, 
pushers, drivers, operators, etc., you 
must become familiar with the ter-
minology being used on-site. Drillers 
have their own lingo when it comes 
to on-site procedures, equipment and 
tools. Understand the language and use 
it - the more you know the easier it will 
be to identify what the contractors are 
referring to. If you don’t know the termi-
nology, be sure to clarify terms with the 
driller to avoid miscommunication and 
potential mistakes.

Strong verbal and written communi-
cation skills are incredibly important 

Continued on p. 52
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Comments on proposed rule:  
Modernization of Property Disclosures 
for Mining Registrants  
 
Comments on the U.S. Security and Exchange Commission’s 
(SEC’s) proposal are available at https://www.sec.gov/com-
ments/s7-10-16/s71016.htm

Geology of Michigan 
AIPG’s 2022 Annual Meeting will be in 

Marquette, MI. If you have expertise on any 
aspect of the geology of Michigan, especially 
of the precambrian rocks of the Marquette 

District, I strongly urge you to submit a 
paper to TPG by January 1st, 2022, for the 

July-Aug-Sept 2022 issue. Papers will be Peer 
Reviewed and indexed. Go for it!

Adam Heft, CPG-10265, Editor

800.456.3824
fishbeck.com
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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 exper-
tise in all phases of geology. Prepayment required. 
Advertising rates are based on a 3 3/8” x 1 3/4” space.

ONE YEAR LISTING FOR ONLY: 
 AIPG Member  $400.00 
 Non-Member  $500.00

Space can be increased vertically by 
doubling or tripling the size and also the rate.

Want to purchase minerals and other oil/gas 

interests. 

Send details to: 

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

Featured Speaker:
Laurie Racca, PG 6980

This course focuses on the qualification requirements to get a 
Professional Geologist (PG) license in California and upcoming 
changes that applicants should understand. It will also provide 
an overview of the California laws and regulations that govern 
the practice of geology. Knowledge of California’s Geologist and 
Geophysicist Act along with the accompanying regulations is one 
of the responsibilities that is part of being a licensed professional. 
 
To watch this webinar, go to:
https://www.americangeosciences.org/goli/AGI023

Professional Development
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Professional Geologist 
License Requirements: 
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TPG SUBMISSIONS  
deadlines  

JUL.AUG.SEP.  - May 1, 2021 
OCT.NOV.DEC. - August 1, 2021 

JAN.FEB.MAR. - November 1, 2021

Technical writings including peer review, 
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more accepted. 

Do you have an idea for a GOLI Course?

Do you have expertise to share with 
other professionals?

AIPG and AGI have partnered to present 
content with continuing education credits 

available.
Contact AIPG Headquarters to learn how to develop 
a webinar and present on the GOLI platform today!

aipg@aipg.org
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Geologic Atlas of the Rocky Mountains, still one of definitive 
tomes on Rocky Mountain geology.

His strong feelings for professionalism led him to become 
an AIPG Charter member in 1963, and he subsequently 
worked on seven AIPG committees. He was elected AIPG vice 
president in 1974, and as president in 1976. He also served 
the American Geological Institute (AGI) for 13 years and was 
President in 1981-1982. He served the Colorado Oil and Gas 
Conservation Commission for 10 years and chaired it for two. 
John performed vital work with the American Petroleum 
Institute, the National Petroleum Council, the Interstate Oil 
and Gas Compact Commission, the US National Committee 
on Geology, and the National Research Council.

John was a member of the US Potential Gas Committee 
from the late 1950s to his death.  As an elected Board 
member and during years of service on the PGC’s Editorial 
Committee, he joined his fellow PGC members in providing 
expert assessments of US natural gas resources.  This volun-
teer PGC work complemented John’s advisory role with the 
National Petroleum Council and the US Office of Technology 
Assessment.

John received many recognitions in his career, including the 
AIPG Ben H. Parker Distinguished Service Medal in 1983. This 
award, AIPG’s highest honor, recognizes distinguished and 
outstanding contributions to and achievements to the profes-
sion of geology. He also received the AIPG award of Honorary 
Membership in 1998.  His other awards for extensive volunteer 
service included the following: 

• AAPG: Sidney Powers Medal (1995).

• American Geological Institute: Ian Campbell Memorial 
Award (1988).

• AAPG: Distinguished Service Award (1973), Honorary 
Member (1984).

• Rocky Mountain Association of Geologists: Honorary 
Member (1974).

• American Geological Institute: Ian Campbell Memorial 
Award (1988).

• Colorado School of Mines Outstanding Professor Award 
(1973).

• Halliburton Award for Outstanding Professional 
Achievement (1985).

• University of Wyoming- Distinguished Alumnus Award 
(1986).

• Colorado Scientific Society- Honorary Life Member.
Overall, it is clear that John Haun’s professional life was 

incredibly productive and influential. But John was more 
than an outstanding geologist; he was also a valued friend to 
many, including the authors of this obituary.  John was always 
attuned to world events, consistently positive in his attitude 
towards life, interested in who you were and what you were 
doing.  He is sadly missed.

Information in this obituary was compiled from the 2004 
publication “A History of AIPG” by Richard Proctor, and from 
information submitted to the Rocky Mountain Association of 
Geologists.

John D. Haun, CPG-00136
Evergreen, Colorado 

March 7, 1921 - August 8, 2020

In Memoriam

Member Since 1964 
John D. Haun-- emeritus professor and 

AIPG Charter member (CPG-00136) -- died 
peacefully on August 8, 2020 at his home in 
Evergreen, CO.  John was 99 years old, alert 
and cheerful to the end.

John was born March 7, 1921, in Old Hickory, 
Tennessee. John attended Berea College on Scholarship where 
he met Lois, a fellow geology major. Lois was by John’s side 
for their 73 years of marriage, having preceded him in death 
in 2016.

John’s undergraduate education was interrupted by four 
years of service in the US Coast Guard during WWII.  He 
initially served in St. Augustine, FL and was later accepted 
for Officer Candidate School at the US Coast Guard Academy.  
He spent the remainder of the War as an ensign aboard the 
USS Racine (PF-100), a patrol frigate, finishing his tour of 
duty in the Pacific. Returning to Berea, he earned his BA in 
1948.  John and Lois moved to Laramie, Wyoming, where 
John earned a Master’s degree and then a PhD in Geology 
in 1953, the first PhD in geology awarded by the University 
of Wyoming.

John’s professional experience began with Stanolind (later 
bought by Amoco and then by BP) in 1951 as an explora-
tion geologist. From 1952-1957 he worked at the Petroleum 
Research Corporation, where he became a vice president of 
that organization. With James Barlow, his classmate from the 
University of Wyoming, they established Barlow and Haun, 
Inc. in 1957, which was a highly influential consulting group 
in the Rocky Mountain region.

From 1955 to 1980, John had an illustrious career teaching 
at Colorado School of Mines and received emeritus status in 
1983. While at CSM, he taught many core classes:  petroleum 
geology, advanced petroleum geology, and field geology.  John 
used his industry and consulting experiences to instill the 
practical applications of concepts in his students. Many of 
his students credit his tutoring for their successful careers.

John and Lois clearly valued the transformative power of 
education; they became major, life-long contributors to pro-
grams at CSM and Berea College.  The Barlow and Haun, Inc. 
Scholarship at Colorado School of Mines was established in 
1979 to support students of petroleum geology. Later the name 
was changed in 1993 to the John and Lois Haun Scholarship 
by Jim Barlow as an ongoing tribute to John.  They also gave 
generously to Berea College, in recognition of the outstanding 
liberal arts education they both received there.

John’s early forays in journalism writing at Berea College 
served him well throughout his career. He co-edited a primer 
on “Subsurface Geology in Petroleum Exploration,” published 
with L W. Leroy, which became a standard text for two genera-
tions of petroleum geologists. He served as the AAPG Bulletin 
Editor (1967-1971) and Associate Editor for 14 years. He was 
the first Editor and co-founder of the Mountain Geologist for 
the RMAG. John also served as an Associate Editor of the 
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James Skehan, CPG-01505
Weston, Massachusetts 

November 1, 2020

Ronald J. Marr, CPG-01255
Little Rock, Arkansas 

December 29, 1929 - February 2, 2021 
Member Since 1966 

Reprinted from Smith Family Funeral 
Homes. “Ronald Joseph Marr, 91, of North 
Little Rock, passed from the life on February 
2, 2021. He was born on December 29, 1929 
in Tulsa, Oklahoma to the late Harry and 
Blanche Martin Marr. Mr. Marr built his 
career in the oil industry as a research geolo-
gist, which afforded him the privilege to travel extensively 
throughout the world. His hobbies included photography, 
WWII history, and studying earth sciences. Ronald served 
his country with dignity and honor in the United States Army 
during the Korean War.

Left to mourn his passing are his loving and devoted wife 
of 65 years, Lauretta Massey Marr; children, Robert Marr of 
South Carolina, David (Kathleen) Marr of Texas and Thomas 
Marr of North Little Rock. Other survivors include grandchil-
dren Rachel and Cassandra Marr; brother, Howard (Laura 
Mae) nMarr of Texas and a host of other family and dear 
friends around the world.  

At Ronald’s request there will be no services. He will be laid 
to rest at the Arkansas State Veterans Cemetery.”  

Member Since 1967 
Renowned geologist James W. Skehan, 

S.J.—founder of Boston College’s Geology 
Department, long-time director of the 
University’s Weston Observatory, and a dedi-
cated researcher who was honored for his 
contributions to earth science by the naming 
a half-billion-year-old genus of trilobite after 
him - died on November 1 at the age of 97.

Born in Houlton, ME., Fr. Skehan was the oldest of seven 
children. His father worked for Western Union and his mother 
was a seamstress. The practice of their Catholic faith was an 
important part of family life and the rosary was regularly 
recited after dinner. As a teenager, he enjoyed being outside 
- camping and hiking - or participating in track and field 
activities. He maintained his love of the outdoors throughout 
most of life. He was part of a crew that cleared trees to make 
way for the erection of the Weston Observatory and was often 
photographed with his trusty pickaxe in hand.

He earned bachelor of science and master of arts degrees 
from Boston College in 1946 and 1947, respectively, and gradu-
ated with a doctorate in geology from Harvard University in 
1953. He then attended Weston College where he earned a 
bachelor of sacred theology, master of theology and licentiate 
in sacred theology. He was awarded an honorary Doctor of 
Science degree by Boston College in 1998.

Fr. Skehan’s scientific work focused on the geology of the 
Northeastern United States and the Avalon terrane, which 
extends from Belgium to the southern Appalachians. He 
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wrote the Roadside Geology of Massachusetts, and followed 
that with Roadside Geology of Connecticut and Rhode Island.

Fr. Skehan founded the Boston College Department of 
Geology (now Earth and Environmental Sciences) in 1958 and 
served as its first chairman. From 1973 to 1993, he directed 
Boston College’s Weston Observatory, a geophysical research 
observatory that monitors seismic activity across the globe 
and a frequent resource for the media in their coverage of 
earthquakes. He was named 1976 Teacher of the Year by the 
National Association of Geology Teachers.

A man of faith and science, his roles as priest and geologist 
were perhaps never more dramatically intertwined as when he 
co-organized a 1970 expedition to Surtsey, a new island that 
had formed off the coast of Iceland in the wake of a volcanic 
eruption. Funded by Boston College and NASA, the explora-
tion provided dozens of scientists with a rich, living laboratory 
for observation. It also gave Fr. Skehan the opportunity to 
celebrate the first Mass ever on the island.

Fr. Skehan never saw conflict in his devotion to both science 
and faith, once telling the Boston College Chronicle: “If you look 
at a beautiful sunset, or how mountains are formed, or observe 
how continents move, you can view it either as science or as 
God speaking to you, or both. I do both. What I do as a scientist 
is no different from what I do listening to the cosmic word of 
God. It’s nice to have both [science and faith]—in fact, it makes 
everything so exhilarating. What could be more marvelous?”

In 2002, Mount Holyoke College geologist/paleontologist 
Mark McMenamin named a new genus of trilobite, Skehanos, 
in Fr. Skehan’s honor. Skehanos is a marine invertebrate that 
lived more than 500 million years ago and whose fossil was 
discovered in Quincy, Mass.

The naming of Skehanos was only one of the special ways 
Fr. Skehan was honored during his storied career. Author 
Sarah Andrews created a fictional Fr. Jim Skehan character 
for In Cold Pursuit, her mystery novel set in Antarctica. In 
2012, a bronze bust in Fr. Skehan’s likeness was unveiled at 
the Department of Earth and Environmental Sciences on the 
occasion of his 89th birthday; the bust’s base, from the Le 
Masurier Family Quarry in North Chelmsford, Mass., is made 
from Chelmsford Granite, one of Fr. Skehan’s favorite rocks.

Fr. Skehan was the 2005 recipient of the American Institute 
of Professional Geologists’ Ben H. Parker Memorial Medal, 
honoring individuals with long records of distinguished and 
outstanding service in the field of geology, among other honors.

In 2013, his friends and colleagues established the James 
W. Skehan, S.J., Graduate Research Awards to offer finan-
cial support for graduate student research in Earth and 
Environmental Sciences and at Weston Observatory.

Information in this obituary was excerpted from 
TheBostonPilot.com posted on November 13, 2020 by Jack 
Dunn.

Honoring our members and their careers is im-
portant to AIPG. Every member has contributed 
to the field in one way or another. Help us honor 
their memory and be sure to notify headquarters 
of  the passing of  a member.
aipg@aipg.org
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The Foundation of the American Institute of Professional Geologists is appreciative of the donations received during 
2020. As for many, 2020 was a challenging time and the Foundation board members are very thankful for these many 
contributions, and especially for some very generous ones, to support the Foundation’s programs. The Foundation is 
proud to be able to serve AIPG and the geosciences by providing financial support for scholarship programs, student 
workshops, and other endeavors in support of AIPG and the geosciences. 

Be sure to check the web site www.aipg.org/foundation for additional information about the Foundation. 

The Foundation is a 501(c)(3) organization. Contributions are tax deductible (EIN 45-2870397).
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in the field. However, communication 
is not only what we say, it’s our body 
language, tone of voice and observation 
of interaction or attitude between people. 
Nonverbal cues can tell you something 
is going on even before you approach 
the rig.

Remember to be confident in yourself 
and communicate with your team - you 
are not alone! I remember my first time 
walking onto a well construction site and 
being in awe of all the activity, moving 
parts, and overall scale of the drill rig 
and equipment being used. At first I felt 
out of place and was nervous to intro-
duce myself to a drilling crew but after 
a couple of site visits I was well on my 
way to developing working relationships 
out in the field. You are bound to get into 
situations where you feel a bit outside of 

your comfort zone and that’s okay! You 
have the support of your PM and other 
professionals within your company that 
will get you right back on track and 
help you work through any issues that 
may arise.

To improve your communications 
ASK EARLY, ASK OFTEN and WHEN 
IN DOUBT, REACH OUT. 

Meet with your PM prior to going into 
the field so you are clear on what needs 
to be done. Make sure you are included 
in scheduling updates from contractors 
and clients so that you are up to date 
and prepared to go on site. Be familiar 
with and understand the project techni-
cal specifications and as well as ongoing 
and upcoming tasks. Be clear on proce-
dures and methodologies.  If you need 
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clarification, review technical guidance 
documents and verify with your PM, 
especially when it comes to project-
critical details. Know why you are on site 
and what data you will be collecting and 
what the data will be used for. Be aware 
of data trends - does collected data make 
sense? Anticipate problems in the field 
– equipment failure, noise complaints, 
weather delays, site access issues, site 
hazards, site safety, etc. Observe and 
reject well construction or other materi-
als that do not match specifications, are 
damaged, and sequences or procedures 
that don’t match the specifications. You 
are the eyes and ears on site, be obser-
vant, diligent, and document all events 
- and remember to communicate, com-
municate, communicate!

I provide this both as a shared personal 2021 commit-
ment and an AIPG-membership challenge. We need 
more students to pursue geological science-related 
career tracks. My 2021 goal is to steer at least two 
young students towards geology.  I challenge our 
membership to do the same. We need more young, 
bright (adventurous) minds in geology.  

Heading into the new year and stretching to focus and give 
thought to something other than the Covid pandemic, I started 
to look back across my career at the places, the opportunities, 
the experiences, friends, challenges, and lessons learned.  So 
much of it revolved around my career choice in earth sciences.  

I remember back in elementary school geography, being 
fascinated about far-away places – the various continents, 
countries, languages, and cultures. To this day I remember 
that “light” going on and with it the desire to go visit as many 
of those fascinating places as possible.  I wasn’t one to sit still 
and knew I needed to pursue an outdoor-based career. My 
father was a mining-engineer and got me started at a relatively 

young age with mineral exploration summer jobs – mostly as a 
geophysical survey “grunt” running the max-min “horizontal-
hoop” through northern Ontario bush or grid soil sampling 
in the Eastern Townships of Quebec. No surprise, I ended up 
pursuing geology undergraduate and graduate degrees. 

I’d tell any young person with that similar “what’s over 
there?” curiosity to pursue a career in the Earth Sciences. If 
you’d prefer a job in the arid desert, thick mountain forest 
or perhaps the equatorial jungle and perhaps you have an 
unquenchable desire for adventure – the earth sciences pro-
vide many such opportunities.  Together with the “adventure” 
comes many other nice advantages:

Don’t just visit other cultures, experience them. Living in 
other countries for months at a time (or longer) provides a 
fascinating understanding to various ways of life, approaches 
to living, redefines community and gives truly unique perspec-
tives to how life is outside the North American “bubble”.

Moving around North America itself can be fascinating: 
aggregate mining alone can take you outside any North 

Mark Schaaf, CPG-10723
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There are a number of merging societal and 
economic factors that will challenge geosci-
entists in the very near-future. Changes in 
future energy demands and transportation 
modes are creating an urgent demand for 
our national education system. The demand 
is to better prepare our nation’s youth for 
foreseeable pivots in our energy profile. A 

greater understanding of the geosciences at an earlier age 
will provide a leg-up in preparing our youth for the changing 
economic and energy realities they will encounter as adults. 
The winds of change are blowing right now. Advanced place-
ment (AP) coursework in geology could give a pragmatic boost 
to their educational development.

As a science in academia, geology is given short-shrift from 
the very outset. Forms of biology, chemistry and physics are 
taught all the way through a K-12 curriculum. In some parts 
of high school programs, an environmental science class might 
be encountered and an advanced placement (AP) class in 
environmental science is often offered in high schools. There 
is very little exposure to geology in the AP environmental 
science coursework. It is indeed a rarity that a new student 
walks on to a college campus today with the express intent 
of getting a degree in geology. It just doesn’t happen.  Not 
so, however, for biology, chemistry and physics students who 
matriculate with the express intent of getting a degree in one 
of those sciences. Many of them will have already had several 
classes in their desired field of study before they matriculate. 
So, what gives?

The average college student who ultimately graduates with 
a geology degree first encounters the science when looking for 
an easy science elective somewhere in their second or third 
year on campus.  Amongst all science students, the potential 
geologist is already a member of a subgroup of a subgroup. 
The winnowing process had actually started years before in 

the K-12 curriculum, when their exposure to various science 
options was already being directed.

In terms of diversity and inclusion, it is an acknowledged 
fact that the geosciences lag other sciences.1 This is to be 
expected when viewed in the context of how late in the educa-
tional timeline our nation’s youths are exposed to the science 
and to its possibilities as a career path. In my view, the way 
to mitigate some of this disparity is to expose as many of our 
nation’s young people to geology as early as possible in their 
education. That exposure can go a long way to enhancing their 
worldview of how we source the materials for modern living.

In terms of modern living, the materials we will need to 
support the technologies of the future must be sourced right 
here on planet Earth. Lithium, cobalt, rare earth elements 
and a whole host of other elements, minerals and materials 
will be required to advance the green revolution. Similarly, 
new technologies that provide for the more efficient use and 
re-use of materials will be created by those young individu-
als who are in school right now. All of us will benefit if those 
young individuals have a more diverse, well-rounded STEM 
education.

At this early juncture, it is not well-known exactly how to 
move this AP Geology notion forward to an educational real-
ity. We’re geologists, after all, and this is taking us somewhat 
afield. With that said, however, we have many well-connected 
educators in our AIPG ranks; some of whom have already 
voiced favorable opinions of this initiative. It may involve a 
letter-writing campaign, signed petitions, legislative sponsor-
ship or crowd funding to make it all happen. Look to the TPG 
for future developments along this front.  I welcome input 
from all corners of the AIPG. The timing for this is becoming 
critical. Our future energy mix, internet of everything and 
standard of living are all pivoting quickly. Our educational 
curriculum needs to pivot, as well.

Matthew Rhoades, CPG-7837

The Pressing Need for Advanced Placement 
Geology Courses in High School Classrooms

American city; precious metal exploration in Arizona or 
Nevada; the seemingly endless need for rare earths, cobalt 
and some base metals.

Go abroad and meet other adventure-minded co-workers 
from around the globe.

Weeks or months ON followed by weeks or months OFF to 
travel further and see new places. Although the tendency is to 
head home and see family and friends, side trips are irresistible 
with the thought “when will I ever again have the chance to…”. 
Some of my examples include Kruger National Park in South 
Africa, various places in Brazil, French Caribbean Islands 
Martinique and Guadeloupe, and various places in Europe.

Pay only for a storage locker and live overseas –mining and/
or mineral exploration companies pay most/all travel/living 
costs. In many places, there can be tax advantages as well. 

My experience is not unique nor nearly as fascinating 
as many other geologists. I worked with folks from Europe, 

Australia, New Zealand, Africa, and North and South America. 
Today’s social media now easily maintains connections and 
makes it easier to reconnect. When you live, work and “explore” 
with folks abroad, they are remembered forever and often 
remain friends for life. Your network is typically expanded 
far beyond your high school and college friends.

Like so many of today’s advancements, the technology 
moves fast. The earth science tools used today are so far 
beyond those from 20 years ago, whether they are used for 
mineral exploration, petroleum, environmental, or other kinds 
of geology-based research. And the tools being developed for 
tomorrow will be even more fascinating. 

I could go on and on – but in summary, if you share those 
“what’s it like over there?” feelings, you should definitely con-
sider a career in geology --- GO EXPLORE and EXPERIENCE!!

1. New York Times, 12/23/2019, ‘Earth Science Has a Whiteness Problem’, by Emma Goldberg
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Using a Node Positioning Algorithm 
to Improve Models of Groundwater 
Flow Based on Meshless Methods

Introduction
The Complex Variable Boundary Element Method (CVBEM) 

[1, 2] is a numerical procedure for approximating the solution 
of boundary value problems (BVPs) of the Laplace and related 
partial differential equations (PDEs) [3, 4]. In the early 2000’s, 
the CVBEM methodology was extended to modeling BVPs in 
three and higher spatial dimensions [5, 6]. Recent develop-
ments have focused on developing algorithms for determin-
ing suitable locations of collocation points and computational 
nodes for use in CVBEM models [7, 8, 9]. The CVBEM is 
related to other mesh reduction numerical methods for PDEs 
including the real variable boundary element methods [10, 
11] and the Method of Fundamental Solutions (MFS) [12, 13]. 
Several studies have focused on the application of the CVBEM 
to groundwater modeling and contaminant transport, and 
this work builds upon these studies [14, 15, 16]. The CVBEM 

approximation function is constructed as a linear combination 
of complex variable basis functions that are each analytic 
within a prescribed simply-connected problem domain, Ω:

          (1) 

where denotes a complex coefficient and gj:C→C is ana-
lytic within Ω. Since cj is a complex coefficient, it has two parts: 
a real part and an imaginary part. Thus, for n coefficients, 
there are 2n unknown values that need to be determined dur-
ing the CVBEM modeling process. These coefficients can be 
determined in a number of ways including by collocation or 
least squares minimization. When collocation is used, it is nec-
essary to specify 2n collocation points on the problem boundary 
where the values of the boundary conditions are known and 

Bryce D. Wilkins1, Theodore V. Hromadka II2, AS-0020, William Nevils3, Benjamin Siegel3, Prarabdha 
Yonzon3

 
1 Carnegie Mellon University 
2 Distinguished Professor, United States Military Academy 
3 Cadet, United States Military Academy

Abstract
Recently, the Computational Engineering Mathematics program at the United States Military Academy 

has made significant advancements in determining suitable locations of nodal points (or model sources) for 
use in meshless numerical methods for partial differential equations such as the Complex Variable Boundary 
Element Method (CVBEM). The latest node positioning algorithm (NPA) to emerge from the group was used 
to develop high-precision outcomes for several benchmark problems in potential flow. Such high-precision 
outcomes provide more confidence in the predictions obtained for various geoscience results. For example, 
groundwater flow models are of high importance to many areas of analysis in which a key point of investiga-
tion is determination of the location of a source of contamination given a location of damage downgradient 
caused by accumulation of the contaminant. The improved computational accuracy afforded by the coupled 
CVBEM/NPA models buttresses the other forms of evidence typically used in performing such a forensics 
analysis including geochemical testing and dating of chemical compounds, among other techniques. In this 
paper, we apply the recent NPA to model a new set of challenging computational problems with the goal of 
identifying the likely source of a hypothetical contaminant among a set of candidate sources.
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will be enforced. In this case, the coefficients of Equation (1) 
are determined so that the CVBEM approximation function 
matches the specified boundary conditions at the given colloca-
tion points with the exception of possible truncation, round-off, 
and other numerically-introduced errors.

Importantly, since the basis functions are selected such 
that they are analytic within Ω, the CVBEM approximation 
function is a linear combination of analytic functions and is, 
therefore, analytic itself. Hence, the real and imaginary parts 
of the CVBEM approximation function are related by the 
Cauchy-Riemann equations: 

 
           (2)

From the Cauchy-Riemann equations, it follows that the real 
and imaginary parts of the CVBEM approximation function 
are harmonic functions. That is, 

           (3)
 
Consequently, since the real and imaginary parts of the 

CVBEM approximation function satisfy Laplace’s equa-
tion, the error of the approximation function is assessed by 
examining the closeness of fit of the approximation function 
to the specified boundary conditions. The maximum error of 
the CVBEM approximation function can be assessed using 
the maximum modulus principle for harmonic functions [17]. 
This is done by determining the maximum departure on the 
problem boundary of the CVBEM approximation function from 
the specified boundary conditions. That is, the maximum error, 
E, can be expressed as: 

          (4)

where denotes the target potential function.

Additionally, since   and   are conjugate functions, their 
level curves are orthogonal, resulting in the well-known flow 
net graphical display that have been utilized in numerous 
applications in science, mathematics, engineering, and related 
fields [18]. This dual harmonic function outcome as a result 
of the CVBEM modeling process is of particular value when 
analyzing boundary value problems that incorporate both 
Dirichlet and Neumann boundary conditions. Such properties 
do not similarly exist for real valued functions and associated 
computational methods such as the finite difference method 
or finite element method (FEM). This is a principal motivation 
for using CVBEM approximation functions to solve boundary 
value problems of the Laplace and related types. 

In this work, the coupled CVBEM/NPA approach is used 
to computationally solve difficult problems of groundwater 
flow where high-precision modeling outcomes are needed. 
The focus is to provide further evidence to supplement the 
usual geochemical evidence in order to determine the source 
of a contaminant in the groundwater from among a set of 
candidate source points given the location of the downgradient 
contamination site [19]. 

Summay of NPA Procedures and Apply-
ing an NPA to the CVBEM

An important step in the CVBEM modeling procedure 
is the selection of computational nodes, which in this case, 
are the branch points of the basis functions described in [2]. 
Originally, the CVBEM methodology called for placing nodes 
on the problem boundary [2]. More recent implementations of 
the CVBEM have relaxed this constraint and used computa-
tional nodes located in the exterior of Ω      ∂Ω, which is similar 
to the  approach taken in the MFS [20]. The next evolution of 
the procedure has involved the development and utilization of 
NPAs to systematically locate computational nodes with the 
goal of reducing computational model error [8, 9]. 

In general, the following steps were followed for the NPAs: 
1. Generate an initial distribution of candidate compu-

tational nodes and candidate collocation points. The 
candidate collocation points are located on the prob-
lem boundary and are where the boundary conditions 
are enforced. The candidate computational nodes are 
located in the exterior of Ω  ∂Ω. 

2. Initialize the NPA by selecting two collocation points to 
be used in the CVBEM model. Two collocation points 
are needed for the reason described above, which is 
that each complex coefficient of Equation (1) has two 
real parts. These unknown real values are determined 
by collocation. Therefore, each node corresponds to two 
collocation points. 

3. For each of the candidate computational nodes, create 
a new CVBEM model by adding the candidate node 
to the current CVBEM model. Evaluate each of these 
models to determine the maximum error on the problem 
boundary using Equation (4) that corresponds to the use 
of the particular candidate node. Recall, the maximum 
error of the CVBEM approximation function is known 
to occur on the problem boundary as a consequence of 
the maximum modulus principle. After evaluating each 
of these models, select the model that resulted in the 
least maximum error with regard to satisfying the given 
boundary conditions, and add the appropriate node to 
the CVBEM model. 

4. Evaluate the error of the CVBEM approximation 
function on the problem boundary using Equation (4). 
Select two new collocation points to be located on the 
problem boundary at the two greatest local maxima of 
the error function. 

5. Repeat Steps 3 and 4 until 2n collocation points have 
been selected and n computational nodes have been 
selected. The final CVBEM model will consist of these 
2n collocation points and n computational nodes. The 
resulting model can then be used to generate flownet 
graphical displays of the CVBEM approximation. 

Variations of the procedure discussed in these steps have 
been considered. For example, the NPA discussed in [9] incor-
porates a refinement procedure, which is used to re-evaluate 
the utility of previously-selected computational nodes and 
potentially replace those nodes with different nodes if it is 
found that the replacement further reduces the error of the 
CVBEM model. 

However, the common feature of the recent NPAs is that 
the algorithm proceeds by alternately selecting two collocation 
points followed by one computational node. This is important 
because the challenge of selecting each additional node is 
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reduced to a single variable optimization problem since the 
only quantity that is varying is the location of the computa-
tional node to be added to the CVBEM model. Ordinarily, 
such optimization problems are solved by taking the partial 
derivative of an objective function and setting the result 
equal to zero. In this case, the objective function is Equation 
(4), and we solve this problem computationally by testing 
each candidate computational node to determine which one 
optimizes the objective function by resulting in the CVBEM 
model of least error. 

While it can be computationally expensive to use these 
NPAs, the benefit of using them is that it is possible to achieve 
highly efficient uses of computational nodes and collocation 
points. That is, using these NPAs can result in CVBEM models 
that use relatively few nodes and collocation points, but still 
achieve the same or better accuracy compared to much larger 
CVBEM models where the locations of the collocation points 
and nodes have not been determined by an NPA. 

Problem Description
In this work, we consider three different example problems 

in which the goal is to determine the source of accumulated 
groundwater contamination detected downgradient from a 
set of candidate source points. In these example problems, 
we have hypothesized that one of the candidate source points 
is a leaking underground storage tank (LUST), which is the 
true source of the detected groundwater contaminant. The 
task is to use computational modeling of the groundwater flow 
scenario in order to accurately identify the LUST. Of course, 
in real-world analyses, computational modeling such as this 
is just one prong of a multi-pronged analysis that includes 
sampling of the groundwater and conducting geochemical 
tests that provide aging information and chemical degradation 
information, among other metrics.

The problem geometries that are considered in this work 
were selected for two reasons. First, they are fundamental and 
can be used as “building blocks” in the development of more 
sophisticated potential flow models. Second, each problem 
incorporates areas of extreme curvature in the flow regime, 
which are difficult to model computationally and require 
highly precise numerical models in order to obtain satisfactory 
results. Thus, the example problems are both challenging and 
relevant to problems of interest in the geosciences and other 
fields. For each problem, we develop two numerical approxi-
mations: (i) a coupled CVBEM/NPA model and (ii) an FEM 
model. The analytic solutions for these problems are known 
and adapted from [18]. The availability of the analytic solu-
tions is important because it allows us to precisely quantify 
the computational error of the CVBEM and FEM models.

Each of the problems is formulated as a Dirichlet boundary 
value problem with boundary conditions specified from the 
target potential function. As a consequence of the Cauchy-
Riemann equations, the CVBEM approximation of the target 
flow function can be developed directly based on the CVBEM 
approximation of the target potential function. That is, the 
CVBEM procedure allows us to generate flowlines using only 
boundary data from the potential function and vice-versa. 
However, for the FEM approach, the target flowlines must be 
developed using a post-processing vector gradient procedure. 

Once the flowlines are developed, we identify the flowline 
going through the contamination site. Then, this flowline can 
be traced upgradient to the source of the contamination. We 
assess accuracy by determining how well the flowlines gener-
ated by each numerical method trace the flowlines generated 
by the analytic solution. In particular, we are interested in 
whether each numerical method accurately identifies the 
LUST. 

In the following problems, we assume the groundwater is 
represented by an ideal and incompressible fluid with no vor-
ticity. Under these conditions, the velocity potential describing 
the groundwater flow situation is a scalar function satisfying 
Laplace’s equation.

Additionally, these example problems each take advantage 
of symmetry in order to reduce the size of modeling area of 
interest. In particular, each problem is symmetric about the 
vertical axis. Therefore, the problem domain is considered to 
be the right half-plane corresponding to Re(z)≥0. Thus, the 
computational outcomes depicted in the left half-plane were 
obtained by reflecting the computed outcomes in the right half-
plane. By taking advantage of the symmetry of each problem 
situation, we are able to avoid branch cuts associated with 
the analytic solutions intersecting the problem domain. This 
feature makes these problems well-suited for being modeled 
by the CVBEM.

Example Problem 1 
Potential Flow Around a Constrained 
Circular Obstruction

The analytic representation of the velocity potential for this 
problem is given in [18] as

       
      (5)

The problem domain is defined in Table 1 such that the exact 
solution is analytic everywhere within Ω. Thus, the real and 
imaginary parts of Equation (5) are harmonic functions in Ω.

Problem Domain:

Governing PDE:

Boundary Conditions:

Number of Candidate Computational Nodes for CVBEM Model: 500

Number of Candidate Collocation Points for CVBEM Model: 1,000

Number of Nodes for FEM Model: 154,769

Number of Elements for FEM Model: 306,176

Table 1 - Example Problem 1 - Problem Description
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Figure 1 - Problem setup for CVBEM model depicting candidate nodes and candidate colloca-
tion points. For visualization purposes, only 10% of the candidate collocation points and 50% 
of the candidate computational nodes are shown.
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Figure 2 - Problem setup for FEM model 
depicting the domain mesh. For visualization 
purposes, only 0.13% of the nodes and 0.09% 
of the elements are shown.
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Figure 3 - CVBEM computational outcome. In this case, the CVBEM 
model accurately tracks the target flowline (shown as a dashed black 
line) and correctly identifies the LUST. The flowlines were obtained 
from the potential outcomes as a consequence of the Cauchy-Riemann 
equations.

Figure 4 - FEM computational outcome. In this case, the FEM model 
fails to accurately track the target flowline (shown as a dashed black 
line) and incorrectly identifies the LUST.
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Problem Domain:

Governing PDE:

Boundary Conditions:

Number of Candidate Computational Nodes for CVBEM Model: 500

Number of Candidate Collocation Points for CVBEM Model: 1,000

Number of Nodes for FEM Model: 7,833

Number of Elements for FEM Model: 153,360

Table 2 - Example Problem 2 - Problem Description

Example Problem 2 
Potential Flow Around a Free Circular 
Obstruction

We consider another potential flow problem with 
Dirichlet boundary conditions. This problem models poten-
tial flow around a free circular obstruction. The analytic 
representation of the velocity potential for this problem is 
given by:       
      

          (6)

The problem domain is defined in Table 2 such that the ex-
act solution is analytic everywhere within Ω. Thus, the real 
and imaginary parts of Equation (6) are harmonic functions 
in Ω.
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Figure 5 - Problem setup for CVBEM model depicting candidate nodes 
and candidate collocation points. For visualization purposes, only 7% 
of the candidate collocation points are shown.

-2 -1 0 1 2 3 4 5 6 7 8
-4

-3

-2

-1

0

1

2

3

4

Figure 6 - Problem setup for FEM model depicting the domain mesh. 
For visualization purposes, only 1.78% of the nodes and 1.56% of the 
elements are shown.
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Figure 7 - CVBEM computational outcome. In this case, the CVBEM 
model accurately tracks the target flowline (shown as a dashed black 
line) and correctly identifies the LUST. The flowlines were obtained 
from the potential outcomes as a consequence of the Cauchy-Riemann 
equations.
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Problem Domain:
Governing PDE:
Boundary Conditions:

Number of Candidate Computational Nodes for CVBEM Model: 1,000

Number of Candidate Collocation Points for CVBEM Model: 2,000

Number of Nodes for FEM Model: 177,521

Number of Elements for FEM Model: 353,280
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Figure 8: FEM computational outcome. In this case, the FEM model 
fails to accurately track the target flowline (shown as a dashed black 
line) and incorrectly identifies the LUST.

Example Problem 3 
Potential Flow Around a Wall Barrier or 
Foundation

We consider another potential flow problem with Dirichlet 
boundary conditions. This problem models potential flow 
around a wall barrier or foundation. The analytic rep-
resentation of the velocity potential for this problem is 
given by:       
      

          (7)

The solution given in Equation (7) has the following branch 
cuts: Re(z)=0 and Im(z)>4 as well as Re(z)=0 and Im(z)< -4. 
The branch cut corresponding to Re(z)=0 and Im(z)>4 inter-
feres with the problem domain (it intersects the problem do-
main in the area above the rectangular barrier). Therefore, 
we rotate the branch cut of the analytic solution away from 

Table 3 - Example Problem 3 - Problem Description
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Figure 9 - Problem setup for CVBEM model depicting candidate nodes 
and candidate collocation points. For visualization purposes, only 10% 
of the candidate collocation points and 10% of the candidate compu-
tational nodes are shown.

the problem domain. This can be achieved by multiplying 
the inside of the square root function by -1, and multiply-
ing outside of the square root function by i. With the branch 
cut rotated, the analytic solution becomes:      (z)=i(-z2-42)1/2. 
The branch cut of this rotated function satisfies Re(z)=0 and 
-4<Im(z)<4. In order to avoid this branch cut, we made an in-
dentation on the left edge of the problem boundary, as defined 
in Equation (8) and illustrated in Figure 9. The indentation 
makes the problem domain Ω = Ω1 \ Ω2, where Ω1 and Ω2 are 
defined as follows: 

           (8)
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Figure 10 - Problem setup for FEM model depicting the domain mesh. 
For visualization purposes, only 0.11% of the nodes and 0.09% of the 
elements are shown.

Figure 11 - Depiction of the problem situation with the location of 
the accumulated contaminant shown as a green dot. The non-leaking 
candidate source points are shown as blue triangles, and the actual 
LUST is shown as a red triangle.

Figure 12: Zoomed-in comparison of the CVBEM and FEM numerical 
outcomes. In this case, the CVBEM flowline, shown in green, accu-
rately tracks the target flowline, which is shown as a black dashed line. 
The FEM streamline, shown in blue, is north of the target flowline.

Discussion and Conclusion
The CVBEM has been used to model groundwater contami-

nant transport problems since at least as early as 1986 [19]. 
In this paper, we consider an important problem in ground-
water transport; namely the identification of a LUST when 
contamination has been detected downgradient from a set of 
several possible sources. These types of problems are often 
approached using geochemical analyses. However, the out-
comes of such analyses can be buttressed by computational 
outcomes such as those that are shown in this work.

In this work we examined three Dirichlet BVPs of the 
Laplace type: (i) potential flow around a constrained cir-
cular obstruction, (ii) potential flow around a free circular 
obstruction, and (iii) potential flow around a wall barrier or 
foundation. These demonstration problems involve the com-
putational difficulty of modeling flow regimes with regions of 
extreme curvature. The areas of extreme curvature require 
extra modeling attention and computational effort in order to 
obtain results with satisfactory accuracy, which makes these 
problems interesting and relevant to the geosciences and other 
fields. In the example problems, we employed the symmetry 
of the flow situations to justify only modeling the right half 
of the modeling area of interest. Therefore, the computational 
outcomes depicted in the left half of the modeling area of inter-
est were obtained by reflecting the outcomes in the right half. 

The CVBEM models used herein employ a recently-devel-
oped NPA from our research group, which has been demon-
strated to select highly efficient locations for computational 
nodes and collocation points such that the CVBEM model is 
capable of achieving an accurate solution while using relatively 
few terms in the approximation function [9]. These CVBEM 
models were compared with FEM models of the same problems, 
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which were developed using the PDE Modeler application 
within the program MATLAB. The CVBEM models correctly 
identified the LUST in the three problems that were examined, 
but the FEM models did not correctly identify the LUSTs. Part 
of the error of the FEM models came from the post-processing 
step of computing the gradient of the modeling outcome in 
order to obtain flowlines from the computed potential values. 
However, this step was not necessary in the CVBEM modeling 
as a consequence of the Cauchy-Riemann equations. The addi-
tional accuracy provided by CVBEM models for these problems 
can be of immense importance as the ability or inability to 
track groundwater contamination can trigger environmental, 
health, and legal repercussions. 
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