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EDITORIAL
Dear Members,

Please be aware of the call to action for "Giving Tuesday" as you will be made aware of in the edition. It all
revolves around the success of NMSU and the ongoing effort to reap the rewards of the surveying program
at NMSU-Your kind attention to this call will go a long way to facilitate this effort.
2020 NSPS elections- Amanda Allred will be running for the position of Vice President for NSPS for
2020, see (https://www.nsps.us.com/page/2020Election). You can read about Amanda and the other
candidates on the website provided. Amanda has roots in New Mexico where she graduated at NMSU
with a degree in Surveying Engineering. It would be great for Amanda to lend on her Western States
experience and to be able to represent us very well within the NSPS organization.
This year has once again proven to be gone in a flash and it will be Mark Marrujo's last contribution for
the President's Angle and we wish him well for the rest of his term.
A while ago I ran into an article by Walter Volkmann, a name I recognized as having gone to the same
university as I did in South Africa. Walter grew up with surveying in his blood and in an area in Northern
Namibia which had it's challenges with the on going bush war of the 70's and 80's. Nevertheless, this
was a great piece of real estate in which to learn how to survey from the ground up, so to speak. I'm sure
you will enjoy these memories as much as I did and it certainly re-iterates the notion of technological
disruptions having an impact on the way we survey today.
With the printing of the Federal Notice regarding the Deprecation of the US Survey Foot there seems to be
an implied foregone conclusion that it will be no more (after 2022). There is still time to send comments
and information to NGS (December 2, 2019) and the possibility of a second Federal Notice sometime in
the future.
Amanda Allred has also kindly shared her thoughts and experiences at the Women Surveyors Summit in
Austin, TX recently. It is really uplifting to read about the efforts of women to bring more attention to the
survey profession, might I add for all us of the opposite sex to be doing the same.
Thanks once again to all the students of CNM and NMSU to be involved in the promotion of the
profession over and above getting to all their studies- a job well worth the cause.
Please also check out the musings of the
Geoholic team of Kent Groh, Ryan Kelly
and producer Jake- a podcast on the lighter
(sometimes heavier) take on surveying and
the profession . I look forward to take a
listen.
Barry

Front cover: NMSU Geomatics students. Photo sent in
by David Acosta.
Back cover: Danny Gallardo on a cliff north of the
Village of Gallina looking north over the Gallina
River Basin in the background. Photo sent in by Keith
Stickford, North Star Land Surveying.
Editorial Policy

Benchmarks is published bimonthly by New Mexico Professional Surveyors. Unless copyrighted, articles may
be reprinted in other professional publications provided that proper attribution is made to the author and to this
publication. All submissions are welcome and should be made directly to the editor at barryphillips.pls@
gmail.com. Submission of an article does not guarantee publication. We reserve the right to edit all submitted
material, and no material will be returned. The opinions expressed are those of the author and are not necessarily
those of NMPS, its officers, members, or associates.

3

4

Benchmarks - November 2019

President’s
Angle
Mark L. Marrujo, PS
(2019 NMPS President)
August 2019
Hello Fellow Surveyors and NMPS Members,

I hope all are doing well with the holiday season
approaching.
In the last Benchmarks publication I
addressed the matter of outreach and recruitment in
surveying and how critical it is to the growth of our
profession. To accentuate this, in 2016, due to a lack
of outreach and recruitment for the Surveying and Engineering program at NMSU, the number of
enrolled students significantly dropped. The decline in numbers over the years leading up to this resulted
in a proposal to cut the program. NMPS understands the importance of the four-year degree and the
standing of professional licensure not only in NM, but across the nation. As this was transpiring,
NMPS began working tirelessly with NMSU and the industry to change this course of action. In doing
so, NMPS made a substantial commitment to NMSU’s School of Engineering to raise $300,000 in
donations to support and keep a redesigned Geomatics program at NMSU.
It has been nearly three years, and with the help of some very generous donors, the donations raised for
the redesigned Geomatics program at NMSU thus far is at $260,000. NMPS is $40,000 shy of the
$300,000 commitment that was made. This is a great testament to the support of our profession and
the program at NMSU.
With the finish line in sight, now is a crucial time for NMPS members to step in and help get this
commitment fully funded. Please read the letter in this Benchmarks from Kery Greiner and David
Acosta to see how we as NMPS members can contribute to getting us there and beyond. They present
a great opportunity for us to be able to have our donations be a double impact for the Geomatics program.
The letter also highlights the success and positive impact the Geomatics program is experiencing due
to the support from NMPS, and that the giving is not being done in vain.
“Every man owes a part of his time and money to the business or industry in which he is engaged. No
man has a moral right to withhold his support from an organization that is striving to improve conditions
within his sphere.” Theodore Roosevelt
Thank you for your consideration and support.
Sincerely,
Mark L. Marrujo, PS
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NMSU #givingtuesday

Greetings NMPS,

DOUBLE YOUR
IMPACT!

We are making our final drive to complete the $300,000 commitment made to New Mexico State
University in 2016. The commitment was made to help NMSU in keeping and redesigning the
existing surveying program, which was slated to be cut due to low enrollment and low budgets. The
NMSU program is of great importance to the surveying industry of New Mexico being that it
provides an avenue for education and producing future professional surveyors. With the online
program now available we are able to better serve those that are in the far reaches of our great
state as well as other states across the nation.
We would like to thank all the donors who have already made contributions that have helped
tremendously to put us in the position we are in today. At this time we are $40,000 shy of our
$300,000 goal. The $260,000 given to NMSU to date has made a huge impact on the program and
has allowed the Geomatics program to acquire new GPS equipment, robotic instruments, a 3D scanner,
software, technical upgrades to enhance the production of online courses and the ability to have live
interaction during classes with the online students. Additionally, there are now 3 part time adjunct
professors aiding the 2 full time professors. This aid includes teaching field labs and performing
outreach and recruitment to middle and high schools and other organizations who promote STEM
activities to the younger generation.
One of the biggest indicators that we are on the path to success is that the enrolment has gone from 13
students in 2017, to 25 students in 2018, and now starting in the fall semester there were 36 students
enrolled in the program either on campus or online.
We are asking for donations to be made at your convenience, but we would like to make everyone
aware of a great opportunity to double your donation through the NMSU Giving Tuesday
(#givingtuesday) event which takes place on December 3, 2019.
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Good looking and smart group of NMSU Geomatics students
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Giving Tuesday is a global day of giving fueled by the power of social media and collaboration.
Celebrated on the Tuesday following Thanksgiving (in the U.S.) and the widely recognized
shopping events Black Friday and Cyber Monday, GivingTuesday kicks off the charitable season,
when many focus on their holiday and end-of-year giving. On this day from 12:01am to 11:59pm
you will be able to make a donation online up to $1000.00 and NMSU will match that donation to
double it. DOUBLE YOUR IMPACT! is the campaign logo. Please follow the link and instructions
below and help NMPS complete the commitment to keep the Geomatics Program thriving at NMSU.

On December 3, 2019 copy this link https://support.nmsu.edu/gt/ into your browser and it will take
you to the NMSU #Giving Tuesday page. On the right side at the top you will click on the
Give Now link. Next select or fill in the amount of your donation and where it says Fund: go to
Other (write in) and type Geomatics surveying fund. Click on ADD DONATION and fill out the
rest of the form and DONATE NOW. You will receive a letter from NMSU thanking you for your
tax deductible donation.
Please make your donation as early as possible on that day as there is a cap on the NMSU matching funds
of $257,000.
We thank you all for your generous donations and for helping to make an impact to our surveying
industry and profession.
Regards,
Kery Greiner (kery.greiner@gmail.com) and
David Acosta (dacosta@cstiinc.com)

The long walk to success.......
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Role of a Model
Role of a Model

EarlEarl
F. Burkholder,
PE,F.ASCE
F.ASCE
F. Burkholder,PS,
PS, PE,
October
October 2019
2019

The following item was written for a different audience – mostly for those skeptical of benefits
available from adopting and using the global spatial data model (GSDM). Of course, Benchmarks
readers might also be skeptical. But I am convinced that Benchmarks readers might be more easily
persuaded than others. That is because surveyors stand to realize immediate benefits on an
operational level while benefits for policy makers and administrators might be more abstract – such
as standardizing workflow, avoiding duplication of effort, or preserving the value of existing spatial
data holdings.
Models are used to enhance human understanding of abstract concepts. A well-formulated model
contains rules and guidelines which serve to eliminate ambiguity and support concise
communication between various users of the model. Of many models that might be available for a
given circumstance, the best model is one that is, at the same time, both adequate and simple. A
model is adequate to the extent it accommodates and describes what is needed (e.g., geometry and
observed phenomenon). The advantage of a simple model is that it can be more readily understood
by those using it.
Of many definitions for a model that could be cited, the definition given above is self-fulfilling in that
it is intended to be both adequate and simple. Of course, there is a trade-off. An inadequate model
can often be improved by increasing the level of complexity expressed in the model. But that tends
to make the model more difficult to use. In some rare cases the adequacy of a model can be
enhanced while simultaneously increasing the simplicity (rather than complexity) of the model – a
win/win case.
The 3-D global spatial data model (GSDM) is an example of such a win/win case and is the subject of
on-going research. Spatial data are used to express the geometry of location. A characteristic and
consequence of the digital revolution is that spatial data are digital and three-dimensional (3-D), 4-D
when time is included to express changes in location. A point of clarification is that spatial data are
generic while geospatial data are those referenced to the Earth. A question not yet settled is, “Are
spatial data a subcategory of geospatial data or are geospatial data a subcategory of spatial data?” In
practice, the words are often used interchangeably.
Some of the models used by scientists and geodesists for spatial data are rather complex. However,
as spatial data applications continue to expand, a simpler concise spatial data model that is adequate
for the needs of the spatial data user community is urgently needed. Following is a list of reference
resources currently being included in developing justification for implementing the GSDM. Others
will be added as appropriate.
A. Data Analysis Techniques for Physical Scientists – Pruneau (2017).
Written by a high-energy (CERN) physicist for a high-level audience. Ch 1 explains the
scientific method.
B. A Crack in Creation: Gene Editing and the Unthinkable Power to Control Creation –
Doudna/Sternberg (2017).

as spatial data applications continue to expand, a simpler concise spatial data model that is adequate
for the needs of the spatial data user community is urgently needed. Following is a list of reference
resources currently being included in developing justification for implementing the GSDM. Others
will be added as appropriate.
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A. Data Analysis Techniques for Physical Scientists – Pruneau (2017).
Written by a high-energy (CERN) physicist for a high-level audience. Ch 1 explains the
scientific method.
B. A Crack in Creation: Gene Editing and the Unthinkable Power to Control Creation –
Doudna/Sternberg (2017).
Describes development of CRISPR gene editing process. Understanding the use of a model is
critical.
C. Tunnel Visons: The Rise and Fall of the Superconducting Super Collider –
Riordan/Hoddeson/Kolb 2015.
Account of attempting to understand the high-energy standard model. Oh, what might have
been!
D. Sapians–Harari (2015), Homo Deus–Harari (2017), and 21 Lessons for the 21st Century–Harari (2018).
Series of 3 well-written books that cover entire span of humanity – what model deserves
most credibility?
E. Who Discovered America? – Menzies/Hudson (2013).
Along with Harari (above), this book challenges traditional view of the history we’ve learned
(what model?).
F. Longitude – Sobel (2005) Hint: Google “Utube Longitude” and watch the 3-hr PBS video version.
Story of Harrison chronometer and the triumph of his model. This is fascinating story with
many parallels.
G. The Book Nobody Read: Chasing the Revolutions of Nicolaus Copernicus – Gingerich (2004).
Copernicus published the heliocentric model in 1543 – at the end of his life. Acceptance was
not immediate.
H. Mercator, the Man Who Mapped the Planet – Crane 2002.
Summary of life/work of Mercator and his 1569 conformal map. Are conformal criteria still
relevant?
I. Measuring America: How the U.S. Was Shaped by the Greatest Land Sale in History – Linklater
(2002).
Summary of philosophy of land ownership and land surveying in the U.S.A. What is the
“model”?
J. Temperament - the idea that solved music’s greatest riddle – Isacoff 2001.
Perfect pitch in traditional piano tuning is not possible – a model provides a workable
compromise.
K. Night Comes to the Cretaceous – Powell (1998).
Challenges previous models & develops solid proof of demise of dinosaurs 65 million years
ago.
L. Statistics for Spatial Data – Cressie (1993).
Describes high-level concepts and tools for handling traditional geospatial data.
M. The God Particle: If the Universe is the Answer, What is the Question? – Lederman/Teresi
(1993).
Retired Director of Fermi Lab writes an understandable summary of the “standard model.”
N. The Structure of Scientific Revolutions -Kuhn (1962, 1970, 1996), MUST READ! Also READ.
Description of how scientific advances are really made – and not made. Very
insightful/applicable! Δ
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A day in the life of a land surveyor - Mangetti Area,
Northern Namibia, some 30 years ago
Walter Volkmann
Geospatial and UAV Applications Specialist

My dad and I were surveying 100 farms, each about 1000ha, using state of the art technology:
trigonometric surveying, long range EDM traverses (yes, Tellurometer CA1000) with astronomic
determination of azimuth from stars (bright enough to be used during the day) for orientation control,
HP41C calculator and brains still fit enough to memorize 11 figure numbers. No personal computers, no
cell phones, no GPS, no internet, few roads and no luxury lodges. Software was more of an academic
concept than a real tool. You had to know your stuff. No Google or Facebook group to ask for advice.
Just you, the stars and the bush. Best test of competence ever! And it was not only about following proper
observation procedures and using formulas correctly either. Fetching fire wood, fixing punctured tires,
swinging the machete or hammer, cleaning grass seed clogged radiators, pitching tents, dressing wounds,
cooking and washing dishes were as much part of the job description as closing your traverses.
This shows how fast technology is changing the techniques in cadastral surveying. GNSS and total station
technology is now being augmented with drones to document land occupation and to survey boundaries. What methods and techniques will be employed in 30 years time? Never in my wildest dreams did I
expect 30 years ago that I would in my lifetime be using satellites and aerial robots and photogrammetry in
a small enterprise to perform cadastral surveys. Yet that is what is beginning to happen now. Those of you
embarking on a geo-spatial career today better be prepared for an unpredictable sequence of technological
disruptions and leaps in efficiencies.

Toyota Land Cruiser (1975 model) next to portable observation tower (designed by my uncle Hans
Volkmann). Note also the 18m telescopic flag poles which were erected over farm beacons and triangulated from the tower positions. In soft, sparsely vegetated terrain we could rig the tower in 90 minutes.
However if we had to clear the site of trees or thorn bush, or if we had to drill holes for the anchor irons
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into rock, it could take much longer. Dismantling it went much faster. Angle observations could only
be performed in the mornings or late afternoons when the air was stable enough to identify flags over
distances of 15km. Rigging, dismantling, transporting and re-erecting the tower required a good
routine and hard work. A typical work day started at 5am and ended at 10pm. Breakfast was taken after the
morning observations were completed and the tower had been dismantled. Lunch was taken more or
less in the middle of the day - as and when convenient. The second rigging had to be complete by mid
afternoon - ready for the session of evening observations. The tower was dismantled immediately after
the evening observations were completed and taken to the next observation station where it was rigged in
the headlights of our trucks. Camp was pitched in the dark and I can remember many a night of stumbling
in the veld looking for firewood.

My dad standing on a one square meter platform while observing angles with a Wild T2 universal
theodolite. Using the mobility of tower and flags, we virtually established our own temporary
trigonometric infrastructure for every farm survey in the flat lands north of the Otavi mountain range.
Our self-made trigonometric networks sometimes covered areas of hundreds of square kilometers - often
all for the subdivision of one or two farms. Flat as the earth appeared to be there, you had to compute on
the ellipsoid and correct observed directions for curvature of the earth. Compared to GNSS this was a
disproportionate effort, but still deemed to be worth it for the sake of one or two transactions in real
rights.
My corner office with a view.
Resources amounted to pen,
pencil, paper, scale, 1/50 000
and 1/ 250 000 topo maps, star
almanac and Hewlett Packard 41C
calculator. Note also the digital
wrist watch which we used as a
stop watch to record universal time
for our astronomic observations. I
remember spending quite a lot of
time at the camp fire tuning our
radio for a clear short wave reception of a time signal transmitter
located as far away as Hawaii.
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609 OSUNA ROAD NE
ALBUQUERQUE NM 87113
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TOTAL CARE PROGRAMS FOR:

• GNSS Receivers
• Total Stations

• Theodolites
• Robotic Total Stations

TECHNICAL SUPPORT

• Live Support for Critical Survey Issues
• Assistance with Equipment Setups and Software Installations

Subscription-based real-time GNSS network correction
service gives you incredible coverage throughout the world,
providing high-quality data for all types of applications
including surveying.
• Multiple stations for redundancy
• No base stations to set up
• 24/7 consistent reliable access
• Monthly or annual subscriptions
• Access to Nation-Wide Network

HOSTING

OPPORTUNITIES
AVAILABLE!

• Product Speciﬁc Training
• Instructor-Led Classes
• Online Training
• Classes Scheduled at
Regular Intervals

• Customized Group or
Individual Training
• Train at GeoShack Locations
or at Your
Office or Jobsite

SUPPLIES & ACCESSORIES
• Lath Stakes & Flagging Tape
• Marking Paint
• Measuring Wheels
• Tripods and Rods
• Prisms & Prism Poles
• Large inventory for all
your survey needs
©2019 GeoShack, Inc. All Rights Reserved
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I think it is hard for people who have entered the geo-spatial profession after GPS became operational to
realize the enormous (often very disruptive) impact that this technology had on the daily practice of land
surveying. Despite much initial trepidation and skepticism, GPS, and later GNSS, became the standard
technique for most outdoor positioning. I was very fortunate to go through this experience early in my
career. It conditioned me to keep my eyes and mind open for further, even more efficient techniques and
methods - such as for example - the use of drones in cadastral surveying. It did not hurt though, to have
a solid background in classical survey subjects, especially in error theory, and deep roots in yesteryear's
practice. Being firm and competent in the classical domain helped tremendously in breaking down
resistance to new approaches. I had to win many an argument before differential carrier phase GPS
was accepted as a legitimate survey technique. I also remember the skeptical frowns with which my
first drone mapping endeavors in 2011 in Ghana were greeted from seasoned international development
consultants. And I was poo-pooed a lot by professional colleagues when, in the following year, I first
introduced the concept of marking exposures of drone mounted cameras for linear interpolation in post
processed kinematic GNSS trajectories - an approach I had facilitated in classical photogrammetry in the
mid 1990s already. Preparing for the future requires proof that new developments measure up to or surpass
the performance of existing methods and techniques.

Lunch: Boiled eggs, bread and smoked game (from kudu) both made by my mother, salami and oranges.
After about a week in the field the butter turned rancid. Coffee water was boiled on camp fire and water
was cooled in felt covered water bottles. We lived so well!
I’ll never forget the beautiful evenings with my dad - what a mentor and friend he was! - at the camp fire.
Barking geckos at sunset and later on, with the brightest stars above us, the howling of jackals. All in the
interest of securing property rights. Δ
Walter Volkmann
walter@unirove.com
M i c r o A e r i a l P r o j e c t s L.L.C.
http://www.microaerialprojects.com
http:/www.drone2gis.com
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NM Young Surveyors
New Mexico Young
Surveyors

What is N

We are an affil
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Society of Prof
Surveyors – Yo
Network(NSPS

The NSPS-YSN
surveyors aged
under, or withi
graduation fro
study in land s
related field. E
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however, the fo
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MISSION STATEMENT-

I attended the recent NSPS meeting in Orlando September 26th and 27th. The Young Surveyors Network
“To createmeetings
an atmospherein
in which
young
met two days discussing our website, the student competition, and our upcoming
2020
as
For more info
surveyors can connect and promote the
fill out the Go
well as the next FIG (International Federation of Surveyors) North American Young
profession.”Surveyors
HERE.
meeting. Our website is http://youngsurveyors.org/, it is live now, but we need to make a few changes.
While in Orlando we attended several NSPS committee meetings including
GOALS-education, UAV, Model
Click to follow u
Attend 3 or more career fairs
standards and others. The YSN also enjoyed spending time as a group after the
meetings
enjoying
local
Host a meeting
& social event
at the NMPS conference
 Get involved with the golf tournament at the NMPS conference
cuisine and several heated races at a local go kart track.
 Promote National Surveyor’s week in New Mexico

 Help high school students connect with surveyors around the state to show t
profession
 Create promotional videos to be used to promote not only surveying nationw
promote NMSU & CNM surveying programs
 Build contour sandbox to display at career fairs
 Mentor high school students into the profession, get them to pass CST exam
get a job

As far as the NMYS goes we recently had a meeting discussing officers, getting our contour sandbox
finished and organizing our spring meeting in 2020. Now that I am the Vice President of the Young
Surveyors Network (the national young surveyors group)
I would like to take more of a
back seat with NMYS. We are
going to be looking for interest
and asking both the CNM and
NMSU student chapters to get
involved. We hope to solidify
the direction of the group so it
can continue.
Finally I recently moved to
Fruita, Colorado but I will still
be in the beautiful state of New
Mexico quite often. I will still
remain an active NM licensee
and hope to make it to the upcoming NMPS conference.
James Combs

Benchmarks - November 2019

NMYS?

liate
with the National
fessional
oung Surveyors
S-YSN).

N are defined by
d 35 years or
in 10 years of
om a course of
surveying or a
Every surveyor is
in to the group;
ocus is to
ort for those
at meet the

ormation please
oogle form

us:

them our great

wide but to

ms & help them

March 2018

Left and above: The YSN enjoyed spending
time as a group after the meetings,
enjoying local cuisine and several heated
races at a go kart track!
Right: James, Chelsea, Chase and Mason
checking in from Fruita, Colorado

Northwestern New Mexico
surveyor seeks qualified
assistance either as
employee, partner or
collaborator. Located in the
Cuba area. A licensed
surveyor, or a person close to
being licensed,
preferred. Cad experience is
essential.
Contact: Keith Stickford
575-289-9111 or
northstarlandsurveyingnm@
gmail.com.
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Women Surveyors Summit in Austin, Texas
Amanda Allred

Over the past 22 years of working in the land
surveying profession I have had the opportunity to
work with two female professional land surveyors.
That is correct, only two... That equals one female
for every 11 years. The time spent as colleagues was
approximately two years each. For a grand total of….4
years. So, if you are still with me and doing the math,
I have spent 18 years of my professional life engaging
solely with male professional land surveyors.
Naturally, when I received the opportunity to attend
the first ever Women Surveyors Summit in Austin,
TX, I jumped at it. In truth, I booked the tickets and
mentioned it to my husband later. For my male peers
out there, who might find this phenomena a bit hard
to relate to, imagine working as a teacher or a nurse in
a female dominated field where you are the only male.
Always, the only male… As you might surmise, it can be a tad isolating at times and even though I am
a self-described “tom boy,” who enjoys fishing and hunting, I also like to hang out with other women.
Especially other women surveyors, although hard to find.
From the moment I arrived in Austin and especially after the first ice breaker, I knew this was going to be
unlike any other professional land surveying conference I’d attended. I only meant to stay for one hour,
but found myself engrossed in such an engaging conversation that I stayed for four. The time flew as I
conversed with this wonderful lady from Virginia. We compared our career paths and realized we worked
with or knew many of the same people. Our conversation eventually turned to the 2022 datum, leading
to a very honest and sometimes blunt discussion regarding our specific regions and the role of women in
social media as surveyors. I’m not sure what everyone else in the room was talking about, but from what
I could see the 30 or so professional women who were gathered in that bar that night were in no hurry to
leave. It was obvious we were all having interesting and meaningful conversations. I remember feeling
like our collective shells were breaking and a network of supportive professional females was emerging.
Being in Austin, over the course of the next three days, felt totally relaxing, easy and like a superficial
burden had been lifted. We openly discussed our experiences as females without bearing the pretenses,
judgments, or facades we armor ourselves against in our everyday work environments. The opportunity
to collaborate, meet, socialize, network, create friendships and form new professional bonds, together as
women surveyors, made Austin a unique conference experience. In those days we were the norm rather
than the oddities, sore-thumbs and rarities. We were the majority. We found ourselves congregated in
the women’s’ bathroom exchanging telephone numbers, ideas, the good, the bad, and the ugly places we
worked. This experience proved that women need women. We need each other to bounce ideas off, to
collaborate with, to collude with, to plan, strategize and imagine a world where we aren’t the exception
any longer but considered a normal presence.
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As our profession diversifies and our numbers increase, I hope that we all remember that meanness and
callousness is not a male vs. female problem. Rather, it is a human problem, as one of the surveyors
pointed out during a panel discussion. So why then is it important for us, as women, to find and create opportunities for collaboration? In my mind, it is because we are still sparse in number and celebrating the
bond that ties us together and our unique place amid a fun and dynamic profession is important. Simply
put, because we should, we can, and it is fun. In Austin, we laughed and sometimes cried. But we parted
feeling empowered by our growing numbers, our thoughtfulness, individual stories of resilience and our
group determination to work in a profession we love.

I will never forget this group of women and the specialness that we all felt during this first ever women’s
summit. Anna Rios and everyone from the Texas Professional Land Surveyors Association deserve commendation for putting on such a wonderfully, unique experience. 65 professional women gathered, new
friendships blossomed, ideas were shared, and it is a fact: we will gather again. .Δ
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Here is something interesting - A podcast called The Geoholics - you should definitely give it a
listen. Hosted by Kent Groh, LS, Ryan Kelly, CP and “Producer Jake”, The Geoholics offers up
a combination of serious and pertinent discussions. Barry

“Become a Geoholic!”
Here is some general information:
www.thegeoholics.com or on Apple Podcasts.

The purpose of this podcast is to provide listeners with a lighthearted yet serious perspective on the life of a geomatics
professional. Topics will cover the spectrum of these great
professions and more, without limitations. Listeners can count on
being entertained and educated! Our objective is to not waste your
time and leave you looking forward to the next episode.
The Geoholics - Host Bio's
Kent Groh, LS - Kent's passion, besides podcasting and the Chicago Cubs, is creating a solid and sustainable foundation for the surveying profession that future generations can build on for years to come.
He has been working as a land surveyor for over 30 years and believes in collaborating with the various
geomatics professions and governing bodies to collectively enhance our respective occupations. Kent
enjoys golfing, fishing, craft beer, good food & traveling with his amazing wife. He also knows
EQ Kimball and is a future curling Olympic gold medal winner.
Ryan Kelly, CP - Ryan's passion, besides
podcasting and the New York Mets, is
building lasting personal and professional
relationships by providing the absolute best
customer service and highest quality geospatial products available. He actively promotes
all professions within the geomatics industry
by working with students in both local middle and high schools, our future generation.
Outside of work, Ryan's greatest joy is
exploring the world with his amazing wife
and beautiful son. He also attempts to play
golf.
Producer Jake - The man behind the scenes
bringing The Geoholics to life! Jake is
currently a student at ASU studying Digital
Marketing as well as an aspiring pilot and
drone builder. He is a Boeing super-fan and
owns property on Mars. Δ
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Deprecation of the US Survey foot
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Dear New Mexico Geo-friends -

The NIST / NOAA joint Federal Register announcement re: the planned deprecation of the US Survey
foot has been published, with comments due by Dec. 2 (45-day comment period). This change will be
part of the National Geodetic Survey's 2022 modernization of the National Spatial Reference System (info

here: https://geodesy.noaa.gov/datums/newdatums/index.shtml).
The Federal Register announcement is here: https://www.federalregister.gov/documents/2019/10/17/201922414/deprecation-of-the-united-states-us-survey-foot



I would appreciate
your help in getting this word out to the geo
community across
the
state (and beyond), as you see fit.

Best, Bill Stone





The National Institute
of Standards and Technology (NIST) and the


National Geodetic
Survey (NGS), National Ocean Service (NOS),

National Oceanic
and Atmospheric Administration (NOAA), are taking

collaborative action to provide national uniformity in the measurement
of length. This
notice announces a decision to deprecate the use of the “U.S. survey foot” on
December 31, 2022.
After that date, the “U.S. survey foot” will be superseded by the “foot” (formerly known

as the “international foot”), which is already in use throughout the U.S. This notice describes the plan,
resources, training, and other activities of NIST and NOAA that will assist those affected by this transition,
and invites comments and other information from land surveyors, engineers, Federal, State and local
government officials, businesses, and any other member of the public engaged in or affected by surveying
and mapping operations.

DATES:
Comments and other information must be received by December 2, 2019.
ADDRESSES:
NIST and NOAA are using the https://www.regulations.gov system for the submission and posting of
public comments in this proceeding. All comments in response to this notice are therefore to be submitted
electronically through https://www.regulations.gov, via the web form accessed by following the “Submit
a Formal Comment” link near the top right of the Federal Register web page for this notice.
SUPPLEMENTARY INFORMATION:
Background
This action is designed to establish national uniformity in length measurements based on the foot.
For more than sixty years, two nearly identical definitions of the foot have been in use in the U.S. for
geodetic and land surveys. Federal Register notice published on July 1, 1959 (24 FR 5348) by the
National Bureau of Standards (renamed the National Institute of Standards and Technology in 1988)
and the U.S. Coast and Geodetic Survey (reorganized as the National Geodetic Survey under the
National Oceanic and Atmospheric Administration in 1970) refined the definition of the yard in
terms of the International System of Units (SI), commonly known as the metric system. The 1959
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notice was issued after an international agreement among six nations resolved a long-standing
difference in the relationship of the U.S. yard to the British yard. The notice reported that there was
a slight difference (2 parts per million) between the 1959 definition (i.e., one yard = 0.914 4 meter,
exactly) and an 1893 definition (i.e., 1 yard = 3600/3937 meter, or approximately 0.914 401 83 meter).
The 1959 Federal Register notice then adopted a revised value for the foot for use throughout the
U.S., and identified it as the “international foot” to show that it corresponded with the foot in use by
the United Kingdom and other countries. The notice defined this international foot as 0.304 8 meter
(e.g., equal to 0.999 999 8 of the value for the foot officially adopted in 1893). Additionally, to avoid
disrupting the surveying practices at the time, the notice established an interim approach that permitted the limited use of the historic 1893 value of the foot exclusively in the field of geodetic surveys. It
was identified as the “U.S. survey foot” with the defined value of 0.304 800 61 meter (approximately).
The 1959 notice specifically stated that the “U.S. survey foot” should be used “until such a time as it
becomes desirable and expedient to readjust the basic geodetic survey networks in the United States,
after which the ratio of a yard, equal to 0.914 4 meter, shall apply.”
As announced in a Federal Register notice published on March 24, 1977 (42 FR 15943), NOAA
officially adopted the meter as the unit for length in the National Spatial Reference System (NSRS).
However, U.S. surveying and mapping practitioners continued to use the “U.S. survey foot,” including
when they employed the NGS-defined State Plane Coordinates System of 1927 and 1983 (SPCS 27 and
SPCS 83, respectively). Because the “international foot” is the basis for all other length measurements and
calibrations in the U.S., it is no longer necessary to continue to maintain two unit values for the foot.
Consequences for Surveying, Mapping, and Engineering in the United States
Although the use of the “U.S. survey foot” was intended to be an interim measure, its use continues to
be prevalent in land surveying and mapping in much of the U.S. Of the 50 U.S. jurisdictions that have
legislated SPCS 83 (48 States plus Puerto Rico and Guam), the “U.S. survey foot” has been specified for
SPCS 83 in 40 States, either through statute (28 States) or Federal Register notices (12 States). Six States
have adopted the “international foot” for SPCS 83, while two States (plus Puerto Rico and Guam) have not
formally designated the type of foot to be used. It is important to note that State legislation and Federal
Register notices regarding the “U.S. survey foot” are specifically associated with SPCS 83, and therefore
are not applicable to the NSRS Modernization in 2022.
It is also important to note that while the difference between the two definitions is 2 parts per million, this
small discrepancy accumulates over large distances and can result in significant errors in surveying and
civil engineering projects, regardless of the size of the project. For example, when a one-mile distance
is surveyed, the difference is approximately 0.01 ft or 0.12 in. However, the impact becomes substantial
when longer distance measurements or conversions are made, such as those involving rectangular plane
coordinates of SPCS 83. In these cases, the difference between the two definitions can also result in large
direction and position location errors, in many cases reaching tens of feet for SPCS 83 coordinates.
Because of this situation, there has been a long history of misunderstandings and confusion over which
definition of the foot was used to carry out a specific land survey or civil engineering project. There have
been many instances where software or electronic surveying devices default to one or the other foot
definitions, but users incorrectly assume the actual unit of measure in use. This ongoing ambiguity has
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resulted in professional liability by the inadvertent violation of State law, the introduction of systematic
errors in surveying and engineering projects, misreported position and location, land sale and project
delays, boundary disputes, additional costs associated with correcting unit mistakes, and other
unintended consequences. Because State jurisdictions with different legal definitions of the foot share
borders, mapping projects in these geographic zones may experience elevated error risks as a surveyor
transitions between a State that uses the “U.S. survey foot” and a State that uses the “international foot.”
This risk is exacerbated when professional surveyors and engineers are licensed to practice in multiple
States that use different versions of the foot, and for large projects when the team participants come from
different States and even different countries. In addition to the cost due to errors, there is the cost of
inefficiency, since it is necessary to keep track of the foot version, which increases with the size, duration,
and complexity of projects.
Opportunity To Eliminate Confusion
Since the publication of the 1959 Federal Register notice, experience has overwhelmingly revealed that
national uniformity cannot be ensured in this critical industry field when users are routinely confronted
with two definitions of the foot. The best opportunity for eliminating the redundancy in values for the foot
will occur with the NOAA program to modernize the NSRS in 2022.
The only practical solution is to deprecate the “U.S. survey foot” and to require that its use in surveying,
mapping, and engineering be discontinued. Allowing the continued use of two definitions of the foot undercuts the value and benefit of national uniformity, and allows for additional opportunities for confusion
and unnecessary costs to the users, the States, and professionals in the surveying, mapping, and engineering fields. No compelling justification to maintain two definitions for the foot exists.

412 N. Dal Paso
Hobbs, NM 88240
Tel: (575) 393-3117
Fax: (575) 393-3450
www.jwsc.biz
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Notice From the Director of the National Institute of Standards and Technology Regarding the
Deprecation of the “U.S. Survey Foot” on December 31, 2022
Under Article 1, Section 8 of the United States Constitution, Congress retains the power to “fix the Standard
of Weights and Measures.” Throughout that section, the words “uniform throughout the United States”
are used in conjunction with many of the other duties and responsibilities that are listed. The “fixing” or
defining the standards of weights and measures is intrinsic to ensure uniform measurement across
the U.S., as well as with the rest of the world. In 1866, Congress acted to make the metric system of
measurement (now known as the International System of Units (SI)) legal for use in the United States
(15 U.S.C. 204). On May 20, 1875 the U.S. signed the Meter Convention (known as the “International
Treaty of the Meter”), which established the International Bureau of Weights and Measures, an intergovernmental organization under the General Conference on Weights and Measures that oversees the
International Committee for Weights and Measures, which is the organization that maintains the SI
to meet the measurement needs of the world. On April 5, 1893, the “Mendenhall Order,” issued by the
U.S. Coast and Geodetic Survey with the approval of the U.S. Secretary of the Treasury, determined that
the U.S. Customary units of the yard and pound would be defined in terms of the SI units of the meter and
kilogram. The practice of defining the U.S. Customary units of measurement in terms of the SI continues
today.
In 1988, Congress declared that the metric system was the preferred system of measurement for
trade and commerce in the United States (15 U.S.C. 205b). The Director of the National Institute of
Standards and Technology is authorized by statute “to develop, maintain, and retain custody of the national
standards of measurement, and provide the means and methods for making measurements consistent with
those standards” (15 U.S.C. 272(b)(2)), “to assure the compatibility of United States national measurement standards with those of other nations” (15 U.S.C. 272(b)(9)), and to “cooperate with the States in
securing uniformity in weights and measures laws” (15 U.S.C. 272(c)(4)). Under this authority, the SI is
interpreted or modified by the Director of NIST for use in the United States. The SI is used exclusively to
define, establish, and maintain the U.S. national standards of measurement and in securing uniformity of
their use in the laws of the States.
“Deprecation” is a term widely used in the field of legal metrology and other measurement science fields
of study. It describes a decision to discontinue the use of a specific measurement unit or method of sale. A
unit of measurement (e.g., the foot or gallon) though legal, may be prohibited from being used in a specific
commercial application if, for example, it has been identified as being redundant or a source of confusion,
or if it could frustrate the ability of users to make quantity and value comparisons. For example, gasoline
and other engine fuels are permitted to be sold from a retail service station by the gallon but may not
be sold by the fluid pint or fluid ounce. As the situation with multiple definitions for the foot illustrates,
measurement unit uniformity is only possible when a single measurement unit definition is used for
a specific application (e.g., land surveying).
The deprecation process begins with a notice to users that a unit of measure is to be deprecated and that use
of the unit is to be avoided after a specific date. The notice also prescribes the new unit of measurement
that will be accepted for use. The notice period allows users time to make the necessary changes to their
measuring practices, processes, procedures, and devices. The notice period also provides an opportunity
for education and training for all of those involved in the changeover and the identification of unforeseen
issues so that appropriate preventive actions, exceptions, or additional requirements can be developed
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and implemented. After the notice period ends, the deprecated measurement unit is deemed obsolete, its
use is to be avoided, and it is retained for historical purposes and legacy applications only.
Deprecation of the Survey Foot, Survey Mile, and Other Measures Derived From the Survey Foot

On December 31, 2022, the 1893 “U.S. survey foot,” as defined in a 1959 Federal Register notice (24
FR 5348, June 30, 1959), will be deprecated as a U.S. national standard of measurement and its use
is to be avoided. The 1893 definition of the “U.S. survey foot” will be retained for historic reference
but will be deemed obsolete. This notice also applies to the “U.S. survey mile” (equal to approximately
1609.347 meters), which is based on the “U.S. survey foot,” the use of which should also be avoided after
December 31, 2022 and which will be retained for historical purposes but will be deemed obsolete. After
December 31, 2022, any data derived from or published as a result of surveying, mapping, or any other
activity within the U.S. that is expressed in terms of feet shall only be based on the “foot” equal to 0.304
8 meter (exactly), formerly known as the “international foot” in the 1959 Federal Register notice.
Likewise, other measures previously based only on the “U.S. survey foot” will be defined using the foot
equal to 0.304 8 meter (exactly) after December 31, 2022. These measures are the “chain,” “link,” “rod”
(also “pole” or “perch”), “furlong,” and “fathom” for length, and the “acre” for area. Decimal SI equivalents for these measures are given in Table 1 for both the “U.S. survey foot” (approximate) and the
“foot” (exact). For these measures, the difference between the two types of feet is usually of no practical
consequence. For example, the greatest precision typically used for the chain in modern land surveying
practice is three decimal places (or 0.1 link), and at that level of significance both versions of the foot
give the same value. Similarly, the difference in area for 1 acre is only 0.000 004 acre (0.17 ft2) for
the two foot versions.
Table 1—Approximate Decimal SI Equivalents for Measures Commonly Given in “U.S. Survey
Feet” and Exact Equivalents for the “Foot” That Will Be Adopted After December 31, 2022 in NIST
SP 811, The NIST Guide for the use of the International System of Units
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In keeping with the terms of this notice, the “U.S. survey foot” will no longer be supported by NOAA
in the modernized NSRS after 2022, including the State Plane Coordinate System of 2022 (SPCS2022),
elevations, and all other components of the system. However, the “U.S. survey foot” will be permanently
maintained in NOAA products and services for legacy applications, for example the computation of SPCS
coordinates in States where it was specified for SPCS 83, and for all zones of SPCS 27.
Comments and Future Action
The Director of NIST and the Director of the National Geodetic Survey (NGS) solicit comments and
suggestions from land surveyors, engineers, Federal, State and local officials, equipment manufacturers,
and the public at large who are engaged in or affected by surveying and mapping operations for ways
that the two agencies can help facilitate an orderly transition to a single definition for the foot. Throughout the notice period, NGS and the NIST Office of Weights and Measures will work together to provide
opportunities for education and training for all of those involved in the changeover. After the public
comments are evaluated, any unforeseen issues identified, and appropriate solutions developed, a second
Federal Register notice addressing those issues will be published and publicly announced in other media
as appropriate before June 30, 2020.
This action is being taken in conjunction with the NGS program to improve the National Spatial
Reference System (NSRS), as described at https://geodesy.noaa.gov/datums/newdatums/
index.shtml. In 2022, NGS will replace the North American Datum of 1983 (NAD 83)
and the North American Vertical Datum of 1988 (NAVD 88) with new geometric reference frames and
a geopotential datum. The new reference frames and datum will rely primarily on Global Navigation
Satellite Systems (GNSS), such as the Global Positioning System (GPS), as well as on a gravimetric geoid
model resulting from the NGS Gravity for the Redefinition of the American Vertical Datum (GRAV-D)
Project. These new reference frames and datum will be easier to access and maintain than NAD 83 and
NAVD 88, which rely on physical survey marks that deteriorate over time.
On April 18, 2018, NGS issued a draft Federal Register notice (83 FR 17149) for public comment
on draft policy and procedures for the State Plane Coordinate System of 2022 (SPCS2022), which will
be referenced to the 2022 reference frames. In those draft documents, it was specified that SPCS2022
parameters will be exclusively defined using metric (SI) values. However, in addition to metric values,
the documents stated that output coordinates could also optionally be provided in either “international”
or “U.S. survey feet,” and that by default the type of foot would be the same as currently used for SPCS
83. The official version of SPCS2022 Policy, effective April 23, 2019 (https://geodesy.noaa.gov/INFO/
Policy/files/SPCS2022_Policy_NGS_2019-1214-01.pdf), states that NGS has not yet determined whether
or what type of foot will be supported for output coordinates (Section II.E.1). The policy will be updated
after NIST and NOAA co-issue a Federal Register notice by June 30, 2020, announcing adoption of
the “foot” equal to 0.304 8 meter (exactly) as the official definition for all applications in the U.S. after
December 31, 2022. Δ
Kevin A. Kimball,
Chief of Staff
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CNM News
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Emiliano Salazar - President

Central New Mexico Community College
NMPS Student Chapter
School is well underway with midterms completed by the time this article is published. The
survey program has some new and old equipment to use and learn with. The vintage additions
to our equipment collection were graciously donated by Scott Andrae from Farmington. A few
notable pieces are a Dumpy Level, a mining theodolite, a Kern DKM1 and DKM2, a Wild T16,
and an HP model 3800 Distance Meter. Thank you so much, Mr. Andrae, for all the donations.
For new equipment, we added a new fixed-wing UAS to the CNM fleet, an RTK eBee. We are so
lucky at CNM to have a top-notch inventory of equipment and software to use and learn with.
On another note, a couple of CNM chapter members participated in a successful outreach event
in September. The CNM chapter was invited to participate in Bernalillo High School’s first
College and Career Day. The student representatives were teamed up with the Creative Director of
Bohannan Huston, who is part of the Images Plus division, a licensed UAS pilot and a cartographer along with his primary creative director duties. This team was able to present the Bernalillo
High students with a lot of exciting spatial science and survey technology information. The team
was also able to give current information about opportunities for employment and education in the
geospatial sector. The CNM chapter hopes to have some future opportunities for outreach through
some lab and fieldwork with the Bernalillo High School Geometry class.
Stay tuned for some updates
from recent CNM chapter
meetings and events in the
next issue of Benchmarks. Δ

Right:
Students learning to
chain
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Thanks to Loren Risenhoover for organising a visit from Bernalillo County Clerk, Linda
Stover and her staff for an update on the voting process. Despite the low turnout there was
lively discussion of many topics, formal and informal. Deputy Clerk Jamie Diaz was also
present and we thank the other staff members for their attendance. Thanks also to Floyd
Vasques, Communications Services Specialist Officer, for the great pictures. See Bernalillo
County Clerk’s office on Facebook.

Cabezon Peak in the background to the south is within the old Village of Cabezon
just north of and adjacent to the Rio Puerco in S.12, T.16N., R.3W., N.M.P.M.
looking over some of the adobe ruins of the village. Cabezon Village used to be a
major stop on the old road to Grants and Gallup from Santa Fe - bars, stores, hotel
and cultivated fields. Sent in by Keith Stickford
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Corporate Member
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GeoShack
Dallas and El Paso, TX and
Albuquerque, NM

Sustaining Members
Tim Aldrich
Aldrich Land Surveying
Albuquerque, NM

Kery Greiner
Tierra Surveys, LLC,
Las Cruces, NM

Earl F. Burkholder
Global Cogo, Inc.
Las Cruces, NM

Ira Hardin
Hardin Engineering
Las Cruces, NM

Isaac Camacho
Brock & Bustillos Inc.
Las Cruces, NM

Russ Hugg
9384 Valley View Dr. NW
Albuquerque, NM

Douglas W. Copeland
Douglas W. Copeland PEPS
T or C, NM

Thomas Johnston
Wayjohn Surveying Inc.
Albuquerque, NM

Marc A. DePauli
DePauli Engineering &
Surveying, LLC
Gallup, NM

Keith Stickford
North Star Land Surveying
La Jara, NM

Russell Elliott
Elliott Surveying
Albuquerque, NM

Salvador Vigil
Land Surveying Co., LLC
Santa Fe, NM

Thank you for your support!
Sustaining Membership

The Sustaining Membership category is reserved for Professional Surveying Companies represented by a New Mexico
Professional Surveyor and for individual New Mexico Professional Surveyors. Please contact the NMPS office for more
information or to upgrade your existing membership.

New Mexico Professional Surveyors
52 El Dorado Rd
Corrales, NM 87048
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