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EDITORIAL

Greetings from the waning summer,
In December of 2018, NSPS will be holding its annual election of officers. Details on how to vote and
instructions usually appear via email prior to election date. Please take some time to read a candidate statement from Amanda Allred who will be running for NSPS Vice President, by browsing to the xyHt website (or by dialing into New Mexico Professional Surveyors' facebook page). We certainly have a well
qualified and dedicated candidate coming out of our State. Amanda has it right by encouraging a dual path to
becoming a surveying or GIS professional where students get great exposure to both disciplines.
It is great to see increasingly active participation by the Young Surveyors network and the various
student bodies. Getting word out to the youngsters of today is certainly a worthwhile effort. There was much
discussion at the last board meeting, almost brainstorming at times with many great ideas and reporting by
Dr. Elaksher as to the future of education here in New Mexico.
We thank those of you for your wonderful pictures, keep them coming in especially now that we are in live color!
There has been an effort to put together a case to be presented to the Public Regulation Commission (PRC) and
others if need be regarding the on going problem of getting NM One call (811) and utility owners to do the design
locates before surveys are completed. By now you probably would have been asked to make your chapter aware of
any cases where damages may have been incurred, in cost or physically, due to the lack of sufficient markings on
the ground.
We welcome John Stock back from his "deep state" of retirement in putting together his thoughts from many years
of survey practice as seen "through the scope". It certainly takes us back to the good ol' days and how things have
changed, for better or for worse. There are still some things that never will change, and those are good!
Earl Burkholder continues his thought provoking series of looking into the future with the past in mind. There is
certainly merit in calling for changes in thinking, especially with the changes coming from within NGS as to the
new datums proposed.
I've been reading with interest what the experts within the GPS industry are saying with the re-emergence of Light
Squared, in the name of Ligado, regarding the potential use of the (radio) spectrum neighboring the GPS band for
terrestrial communications. The National Space-Based Positioning, Navigation and Timing (PNT) Advisory Board
are opposed to the new proposals from Ligado, indicating that there would still be a high probability that especially
the high precision GPS receivers would be affected.
Thanks to Glen Thurow, one of our fellow professionals for his words of wisdom not to be taken up lightly
regarding the advances in technology and
Front cover: NGS cap located in Reily, NM. Photo
how we adapt or die. Much to ponder...
The Ruidoso Golf Day and Seminar is
back. This year was well attended and
presented by the TX and NM Societies. Put it
on your calendar for next year.
Barry

submitted by John A. Eby PLS, RPLS, TX
Back cover: The youngest member of the NM Young
Surveyors! Hazel Flowers is about ten months old and
is the daughter of Michael Flowers, a LSIT at SMA.
Photo submitted by James Combs

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.
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The Digital
Future
of Surveying
The Digital
Future of Surveying
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F.ASCE
EarlEarl
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Global COGO, Inc. – Las Cruces, NM 88003
Global
COGO, Inc. – Las Cruces, NM 88003
eburk@globalcogo.com and www.globalcogo.com
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August
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August 2018

This general interest article on the future of surveying should foster many related discussions. The
credibility of this material relies heavily on basic mathematical principles (science), recognition of the
impact of the digital revolution (technology), acknowledgement of past spatial data practices (history),
and, ultimately, on a willingness of spatial data professionals to develop a shared vision for handling and
using 3-D digital spatial data more efficiently (professionalism). The 3-D global spatial data model (GSDM)
can be an important component of a vision for the digital future of surveying.
Acknowledgement of NSRS:
The focus of this article is application. It does not include high-level considerations such as inertial
reference frames, relativity, gravity, or polar motion. Those issues are addressed by geodetic scientists
and are embedded into the published control values of the National Spatial Reference System (NSRS) as
provided by the National Geodetic Survey (NGS). With those NSRS values in hand, the GSDM provides the
end user with powerful tools and efficient procedures for handling 3-D digital spatial data.
Science:
Spatial data are used in the context of the Earth-centered, Earth-fixed (ECEF) rectangular coordinate
system, rules of solid geometry, and well-established error propagation procedures given by:
��

Technology:

= 𝐽��

�
�� 𝐽�� .

Sensors, computers, “unlimited” data storage capacity, and electronic signal processing are wellestablished as “givens” in the generation and use of digital spatial data.
History:
Various disciplines worldwide use spatial data – many spatial data are generic while others are geospatial,
that is, referenced to the Earth. In the past, many analog spatial and geospatial data were developed,
used, and stored as maps, pictures, or photographs. Typical storage media often included paper, glass,
film, linen, or velum lying in a flat file somewhere. The need for specificity (1-D, 2-D, or 3-D) and quality
(accuracy/precision) varied widely from precise geodesy and engineering applications, to monumentcontrolled cadastral and subdivision plats, to nautical charts for navigation, to maps for road trips, to
topographic maps for resource inventory, and many other applications. Appropriate models ranged from
flat-earth models for “local” projects, to spherical models for geography and navigation, to ellipsoidal
models for geodesy and engineering surveying applications. Each spatial data application brings a
“history” with it to the analog-digital transition. An obvious (and often legitimate) approach to digital
adoption is to store “raw” data in an electronic file and to process those data using traditional models.
Those methods and procedures need to be examined and accommodated in the evaluation of an
1
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integrated digital 3-D model that serves all spatial data users worldwide. The global spatial data model
(GSDM) is a simple common standard worldwide model that can serve those needs efficiently.
Professionalism:
Developing a shared vision for spatial data disciplines and applications worldwide is viewed as an
enormous undertaking and well beyond the scope of one person or organization. It is not possible here to
consider all possibilities but, the following can contribute to on-going discussions:
Models:
A model is an abstraction that connects the real world with a representation of the same in the human
mind. Of the infinite models available, the best model for any application is the simplest one that
adequately represents the real world without sacrificing integrity. Spatial data models in the past have
included the flat-Earth model, a spherical-Earth model, and the ellipsoidal-Earth model – the latter being
somewhat more complex but needed to preserve the integrity of geometrical relationships for high-end
applications. When working with 3-D digital spatial data, the GSDM is deemed appropriate for spatial data
applications in all disciplines worldwide because:
-

It is 3-D and it preserves geometrical integrity worldwide without distortion.
It is already defined and uses simple, public domain, solid geometry equations.
The stochastic component of the GSDM handles all levels of spatial data accuracy with aplomb.
Local ground-level horizontal distances are computed directly without distortion.
Geodetic (3-D) azimuths are easily computed as tan(-1)(Δe/Δn). Convergence is handled routinely.
Other “special use” systems can be defined and used sub-ordinate to the GSDM – meaning, local
users can “do what they want” while preserving geometrical integrity and global compatibility.
Caveat - there can be a difference between one-way and bi-directional transformations.

There are huge institutional and commercial obstacles to implementing the GSDM. But, progress can be
(and is being) made in various arenas. The following comments describe challenges which, in my
opinion, can be met. But, that will not happen instantaneously, and it may be that a paper, conference
presentation, or a training session is not an appropriate time or place to lay out the issues for fellow
professionals. But it needs to be done somewhere/sometime.
Feedback, especially on the following, is welcome:
ISO:
The International Standards Organization is the ultimate place for verifying the credibility and integrity of
any/all procedures used by anyone/everyone worldwide in all disciplines. It will take a long time for the
GSDM to become ISO certified as a spatial data model, but ISO certification needs to be pursued.
Military:
The U.S. Military is responsible to designing, building, and maintaining the U.S. global positioning system
(GPS). They define the ECEF system in terms of the WGS84. Other international and scientific
organizations independently observe, compute, and publish the ITRF. As I understand it, the two are
compared daily and there is no statistical difference between them. Independent monitoring of those
underlying “givens” is essential. There are many more details beyond this singular perspective.
2
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But, the need for better understanding of spatial data is evidenced by a $200M study commissioned by
the U.S. Army “to help. . . coordinate, integrate, and synchronize geospatial data standards and
requirements.” The deadline for completion of the study is February 11, 2023. The impact of such a study
on how spatial data are used worldwide could be significant.
https://www.govconwire.com/2018/02/army-taps-general-dynamics-leidos-for-200m-geospatialsupport-contract/
MITRE:
From the MITRE home page, https://www.mitre.org/, “The MITRE Corporation’s mission-driven team is
dedicated to solving problems for a safer world. We are a not-for-profit company that operates multiple
federally funded research and development centers FFRDCs. We work across the whole of government,
through our FFRDSs and public-private partnerships, to tackle problems that challenge our nation’s safety,
stability, and well-being. Our unique vantage point allows us to provide innovative, practical solutions in
the defense and intelligence, aviation, civil systems, homeland security, judiciary, healthcare, and
cybersecurity spheres.”

Another web page describing additional MITRE capability is:
https://www.mitre.org/publications/project-stories/applying-design-thinking-toboost-federal-agency-problem-solving

Following publication of “The 3-D Global Spatial Data Model” by CRC Press in 2008 - I was contacted by
MITRE in 2009. They noted that they were studying the 3-D book and asked about the free prototype
BURKORDTM software. That and a follow-up conversation was interesting, “guarded,” and pretty much
one-sided. There has been no response from MITRE to subsequent inquiries.
NOAA:

In March 2014 NOAA issued a Request for Information (RFI) for ideas and assistance in capturing the value
of “silos” of digital spatial data for commercial purposes. The RFI and the Global COGO response are both
available at http://www.globalcogo.com/BIGDATA.html
NGS:
The National Geodetic Survey (NGS) is well on their way to redefining the horizontal and vertical datums
in the United States – to be completed in 2022. That is a large part of the activity included in the
“Acknowledgement” at the beginning of this article. Even so, the GSDM represents an excellent
opportunity to accommodate use of an integrated 3-D spatial data model. That opportunity is
summarized in a poster presented at the 2016 Fall AGU Conference in San Francisco. The poster can be
viewed at:
www.globalcogo.com/poster.pdf
As part of the 2022 datum update, NGS is also re-defining the state plane coordinate systems. Two NGS
webinars on NGS March 8th and April 12th summarize the work being devoted to state plane coordinate
systems. The comment is that, while various options are being considered – it appears that all of them
involve the use of 2-D map projection models. Spatial data are 3-D.
3
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Meet Sam, a BIM Manager, and
the Leica RTC360 solution...
… the lightweight 3D reality capture solution
that improves project management and
documentation, while increasing efficiency
and productivity.
Find out how the RTC360 solution could
boost your workflow.

Visit: leica-geosystems.com/RTC360

FAST. AGILE. PRECISE.

Call 505-343-0007 for your demo + quote
HOLMANS USA, LLC | 6201 Jefferson St NE, Albuquerque, NM 87109 | HOLMANS.com
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https://www.ngs.noaa.gov/web/science_edu/webinar_series/2018-webinars.shtml .
Although 3-D might be a “fruitful field to be plowed,” from a pragmatic perspective, NGS is doing what
needs to be done. Even though huge benefits could be realized from using an integrated 3-D model, the
NGS user community is probably not ready for the “sea change” associated with a 2-D to 3-D transition.
The June 7th webinar (see link above) describes more of their high-level activities as described in the initial
“acknowledgement.”
NCEES:
The National Council of Examiners for Engineering and Surveying (NCEES) is the national organization that
prepares and administers the licensing exams used by most state boards of licensure for surveyors and
engineers. In response to a dramatic decline in the number of licensing applicants, the NCEES initiated a
Forum on the Future of Surveying in January 2016. To find links to NCEES web pages, Google “NCEES
future of surveying.” Among others, the following link is helpful.
https://ncees.org/ncees-hosts-forum-strengthen-future-surveying-profession/
I had the opportunity to attend the first NCEES sponsored forum in January 2016. A link to associated
comments is:
http://www.globalcogo.com/future.html
My issue with NCEES and some (but not all) state licensing boards is described in Item I.5 of the link
above. For example, in 2016, the New Mexico Board of Licensure adopted defective Minimum Standards
for describing basis-of-bearing. I have been trying ever since to get them to restore technical integrity to
those standards. I have not yet been successful! My comment is that surveyors on the NM BOL are
talented and dedicated. They strive to stand toe-to-toe with engineers but, in my opinion, are hampered
by an attitude that “the authority of their position gives them the right to be wrong with impunity.” It
seems that the system of “checks and balances” needs attention. For additional insight on holding public
officials accountable read “What the eye doesn’t see” by Mona Hanna-Attisha, the story of lead in the
Flint, Michigan water supply.
COGO:
The initial “Rules of Operation and Procedure” for COGO were first approved on August 4, 2008.
http://cogo.pro/
“The Coalition of Geospatial Organizations (COGO) is a coalition of 12 [sic 13] national professional
societies, trade associations, and membership organizations in the geospatial field, representing more
than 170,000 individual producers and users of geospatial data and technology.” A unique feature of
COGO is that all published policy statements must enjoy unanimous support of all organizations.
Therefore, it is of historical significance that the “Report Card on the U.S. National Spatial Data
Infrastructure” was published February 6, 2015. A link to a summary of the “report card” as presented at
the 2015 ASPRS Rio Grande Chapter Annual Spring Meeting is:
http://www.globalcogo.com/COGO-report.pdf
4
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A similar presentation was made in the fall 2015 to a joint meeting of the New Mexico American Planning
Association and the New Mexico Branch of the American Society of Civil Engineers.
http://www.globalcogo.com/APA-ASCE-Spatial.pdf
In 2017, COGO made plans to prepare an update to the COGO Spatial Data Infrastructure Report Card.
Given the previous report and existing conditions, it was suggested that fundamental issues should be
investigated before compiling the update – that is, “Is the cart being placed before the horse?” See the
“ReportCardTwo” link following. A link to a subsequent copy of an email exchange is also provided:
http://www.globalcogo.com/COGO-ReportCardTwo.pdf
http://www.globalcogo.com/EFB-COGO-EmailExchange2017.pdf
Incidentally, Global COGO, Inc. was incorporated in 1996 - well before emergence of the Coalition of
Geospatial Organizations (COGO) - and the BURKORDTM trademark was issued June 1, 1999.
Spatial Data Accuracy:
Spatial data accuracy is often quoted in terms of standard deviations. That is the convention adopted for
the GSDM. Many surveyors, engineers, photogrammetrists, and others use standard deviations routinely.
However, the issue of network accuracy and local accuracy has generated some significant discussion –
some of which is still on-going. A summary of network accuracy and local accuracy is included as
Appendix E of the 2nd Edition of “The Global Spatial Data Model (also available on the Global COGO web
site). An example of rigorous network accuracy and local accuracy as related to positioning standards as
published jointly by the American Land Title Association and the National Society of Professional
Surveyors (ALTA/NSPS) is included in a paper presented to the 2017 SaGES conference in Corvallis, OR:
http://www.globalcogo.com/EFB-SaGES-ALTA-NSPS.pdf
Although beyond the experience of this author, the concepts of network accuracy and local accuracy are
deemed applicable when establishing and monitoring movement of driverless vehicles. Given a consistent
(essential) reference framework for both transmitter and sensor or data base;
Network accuracy provides information on “big picture” location.
Local accuracy provides information on relative (especially nearby) locations.
Network accuracy is essential for overall operation and navigation, but local accuracy is critical for
precision targeting success or safety considerations – that is, collision avoidance.
Academia (SaGES):
The Surveying and Geomatics Educators Society (SaGES) promotes effective teaching/learning of
surveying, mapping, geomatics, and other spatially-related education. SaGES is a forum where academia,
industry, and government work together to exchange ideas, promote common causes, and provide
opportunities to improve the teaching and learning of geomatics (paraphrased from an article in GPS
World).
5
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Before adopting formal Bylaws etc. in 2007, SaGES was known by various names relating to surveying
education. Summer meetings were typically hosted by a university and held at 3- to 5-year intervals since
1937 (WWII being a “break”). SaGES now has a formal name and holds meetings every two years. The
2017 meeting was in Corvallis, Oregon, and the 2019 meeting is planned to be at Nicholas State University
in Thibodaux, Louisiana.
I’ve spent 13 years teaching in the surveying program at Oregon Institute of Technology and 12 years
teaching in the surveying engineering program at New Mexico State University. Yes, I have a bias for and
many friends in surveying education. Given the existing talent pool and the challenges facing the
surveying profession, I am convinced that surveying educators can provide a significant return on
investment in surveying (geomatics) education. But I am also reminded (sometimes painfully) of the
following:
It takes money to solve problems
Spending money does not solve problems
People solve problems:
(It takes both kinds – people who do things right and people who do the right thing.)
Many conflicting demands are placed on surveying faculty and some of them can be justified. Demands
from university administration include research, publication, outreach, and related equipment/software
acquisitions. Demands from practicing professionals include a certain amount of hand-holding and
“teaching to the test.” Demands from students (course offerings, prerequisites, deadlines, etc.) are
legitimate in many cases. As a teacher, I’ve had many students say, “just show me which equation or
software package to use.” Yes, that can be part of the learning process, but education involves so much
more. Maybe that comes under the auspices of mentorship. In that case, the learning process takes on a
personal characteristic that goes beyond merely getting an answer – that is understanding the problem to
be solved and taking pride in being able to understand and generate a solution.
Surveying educators will undoubtedly do some of the “heavy lifting” in pursuing a vision for the digital
future of surveying. But, they need the unequivocal and unrelenting support of university administration
(presidents, provosts, deans, and department heads), practicing professionals (boards of licensure,
business owners, mentors, and agency bureaucrats), and industry (equipment suppliers, software
vendors, and tax professionals). Oh yes, spouses must also be included somewhere. Without proper
support, the best efforts of surveying educators will be fragmented, and faculty will become demoralized.
As a recent professional put it, “surveying today is really exciting.” We need more expressions of that
excitement.
Where to start? Every person employed in or even interested in surveying has a contribution to make and
a role to fill. It is not something that we can do in isolation, but we must find ways to work together and
to help each other. What does it take to move forward? Everyone knows at least one thing that can or will
make their efforts in surveying more satisfying. What is it for you?
This article and others are posted on a web page devoted to more “abstract” and high-level articles
promoting a sea-change view of spatial data fundamentals. Glean from it what you will:
http://www.tru3d.xyz

Δ
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Southern Rio Grande Chapter News
On Wednesday, July 27th, the
Southern Rio Grande Chapter held
a meeting and dinner for our regular
monthly chapter meeting
and to present
Dr. James P. Reilly
with the
NMPS Distinguished Service Award,
since he was not able to make the NMPS
Conference in April.
In attendance were Dr. Reilly,
Earl Burkholder, Angela Armijo,
Laura Hardin, Kery Greiner,
David Acosta and Ira Hardin.
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https://www.bloomberg.com/amp/view/articles/2018-07-19/land-surveys-follow-path-drawn-by-uber-airbnband-tech-startups. See also: https://arstechnica.com/tech-policy/2018/07/if-an-algorithm-draws-lines-on-a-mapis-that-the-same-as-land-surveying/
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2 https://www.bloomberg.com/amp/view/articles/2018-07-19/land-surveys-follow-path-drawn-by-uber-airbnb-

https://www.futuristspeaker.com/business-trends/101-endangered-jobs-by-2030/
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2

https://www.futuristspeaker.com/business-trends/101-endangered-jobs-by-2030/

3
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In the case of Vizaline and the Mississippi Board of Licensure, the question to be considered by
the court is whether an algorithm that uses publicly available legal descriptions to generate
lines on a satellite map constitutes land surveying. (For an example of the Vizaline product go to
arstechnica.com in footnote 1.) I will leave it to the courts to decide the issue, but the result
may not be encouraging. As the Bloomberg article notes, a case heard in 2016 Pennsylvania
court4 determined that an unlicensed contractor could use GPS to locate and map fixed assets
of a rural electricity cooperative in a 100 square mile area. One of the more disturbing
statements in the opinion of the court is “As a branch of the profession of engineering, the
practice of land surveying cannot be viewed as an entirely separate field.” Most of the opinion
follows this tortured explanation of why the contractor was not performing land surveying even
though their website offered “GPS Surveying” as a service. The dissenting judge has it right
when he opines “…by definition, a professional land surveyor is not an engineer and cannot
engage in the practice of engineering…” Amen.
One constant that runs through much of the dialogue concerning the use of GPS is that it is a
ubiquitous technology that cannot be claimed to fall under the purview of any particular
profession. True enough. However, licensing boards don’t regulate tools (or at least they
shouldn’t). Here is a useful analogy. I can purchase a good surgical scalpel. But you definitely
don’t want me to operate on you. The same is true for GPS. Purchasing a GPS unit does not
mean that you know how to use it or when the observable results are to be questioned. So,
when the claim is made that GPS mapping will eliminate the need for surveyors, I cringe.
Vizaline has counter sued the Mississippi Board of Licensure and it has a powerful advocate.
The Institute for Justice, a libertarian, civil liberties, public interest law firm, has taken the case
on Vizaline’s behalf. Interestingly, the claim is one of free speech infringement on the part of
the regulatory board by demanding that Vizaline cease and desist its activities and return all
money collected from their clients.
Some argue that boards of licensure, since they are mostly comprised of market participants,
are little more than overseers of licensing cartels. I think the Institute for Justice may embrace
this outlook.5 Others maintain that licensing requirements are primarily designed to protect the
public and failure to do so places them at risk. I have never been very fond of government
regulation of the marketplace but recognize that it plays an important role in protecting the
public. I agree with Thoreau that government that governs best is that which governs least and
that we should be men first and subjects afterward. But I have also experienced problems
created when the incompetent or the unscrupulous are let loose on the public.
Federal antitrust laws require compelling justification for any board action that in any way limit
competition in the marketplace. The New Mexico Board of Licensure for Professional Engineers
4
5

https://caselaw.findlaw.com/pa-commonwealth-court/1736262.htm
https://ij.org/press-release/mississippi-startup-files-first-amendment-countersuit-against-state-licensing-board/
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and Professional Surveyors strive to be balanced in their approach to regulation. We are very
cognizant of the consequences of our policies on how our professions function in the market
place. It is incumbent upon us to act only so far as the law allows in protection of the public.
One thought that occurred to me as I considered the issue is why aren’t more surveyors
developing the sort of product offered by Vizaline? In his article, Frey identified three skills
which I agree will be instrumental in charting our course forward: adaptability, flexibility, and
resourcefulness. We must be able to adapt to changing circumstances and influence their
direction. Rigid responses to constantly changing dynamics will lead to marginalization in the
marketplace. If we attempt to do business in the next ten years the way we did business the last
ten years we may not be around. In the Vizaline case, a banker saw a need and filled it. If we
claim that this is a surveying activity, then surveyors should be first to the marketplace.
As I’ve written elsewhere, we are competing for the future. This is a fact whether we as surveyors
choose to acknowledge it or not. I also believe we can shape our destiny. In this respect I am
hopeful but not naïve. Our biography is not our destiny. It’s important to know the difference
between yesterday and tomorrow. Surveyors need to create their future, or it will be created
for them. Professional entropy is no match for inspired innovation. The risk is doing nothing. Δ
Glen Thurow is a licensed surveyor and member of the New Mexico Board of Licensure for
Professional Engineers and Professional Surveyors. The opinions expressed herein are solely
those of the author and do not necessarily represent the opinion of the board.
This article first appeared in the American Surveyor and is reprinted here with their
permission.

Benchmarks - September 2018

Yuneec H520 is
lightweight & portable,
but offers a powerful
combination of sensors
& versatility

• Use the 7-inch touch screen to plan your
flight, then execute your mission with a
press of a button
• Controller displays real-time footage with
a range of up to 1 mile
• Efficiently and consistently create
orthomaps and 3D scans for repeatable,
recallable aerial flight paths

Call 505-343-0007 for your demo + quote
HOLMANS USA, LLC | 6201 Jefferson St NE, Albuquerque, NM 87109 | HOLMANS.com
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THROUGH THE SCOPE
by
John Stock

In response to Professor Hermansen’s excellent articles on taping (chaining) and basic instrument work
I thought to offer some additions with his permission. This may take more than one installment.
I closed a fifty year career in March of 2016, meaning that I have “seen it all” from transit/tape, level and
rod to RTK, LiDar scanners and drones in the way of everyday normal surveying, excluding most geodetic
efforts.
Let’s start with some clarifying definitions just for the sake of this article:
1.

Transit: a device on a tripod that scribes horizontal and vertical angles with open faced
reading windows to an increment of one minute down to 15 seconds.
Examples: K&E, Berger, Gurley and Brunson.

2.

Theodolite: still a transit but reads internally through a separate telescope arguably
capable of reading more precise angles through a micrometer style second scope.
Examples: Wild T1, Kern DKM 1, Leitz, Topcon

3.

Plumb bob gun: Usually same as in 1. Requires a “bob” on a string to dangle under the center
axis of the instrument to the point.

4.

Optical plummet gun: same device but has a 90 degree periscope to project the plummet to
the point. No bob necessary.

Note: four legged tripods omitted from this treatment.

412 N. Dal Paso
Hobbs, NM 88240
Tel: (575) 393-3117
Fax: (575) 393-3450
www.jwsc.biz
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Some procedural definitions:
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1.

“Random Line”: a “straight” line of site projected forward.

2.

“Random Traverse”: a zig-zag multiple setup operation to avoid excess cutting and
other obstacles.

3.

“Wiggling In”: finding a point on line with the instrument between two non intervisable
points.

4.

“Bucking In” a line: lining up two known points from forward of their position thus creating
a third point on line.

5.

“Flopping the Gun”: Layman surveyor’s term for transiting the telescope from direct
(focusing knob on top), to inverted (knob underneath). Can be used for projecting a
line forward either by double centering or turning multiple repeated angles.

6.

Deflection Angle: from zero degrees backsight flopping the gun first and turning an angle.

7.

Direct Angle: Turning and reading an angle from zero degrees back to any forward
position. Note that most transits read both left and right while most theodolites read
to the right only. If you try to turn left you will be minus from 360. One notable exception
is a Wild T16 which reads both left and right. It is a very dangerous device in
inexperienced hands.

8.

Plunging the Line/Double Centering: (no angle reading involved). From backsight flop the
scope and give line to the head chainman. He will make a small mark on a stake or
other solid thing. Then “spin” the gun to the backlight and flop again. A new mark will
be made out front. The chainman makes a mark in the middle and gives a new line to go
forward. This also works for any repeated angle or deflection. This requires more math
on site. This procedure minimizes instrument error.

9.

Beer Leg: (You’ll love this one). When the instrument operator inadvertently sets a
tripod leg on the line going forward. This causes all sorts of trouble for the rear chainman
underneath in a break chain situation. Any bump or jiggling of a tripod leg causes the whole		
set up process to start over. Ergo a penalty. The perp must buy a beer for the whole crew. 			
Oops! I forgot that surveyor’s don't drink LOL.

10.

The “Dance”: a self defining term when a competent operator encounters the first optical
plummet device having previously and for years operated a plumb bob gun. Huh? What?
Well, the problem is a transit’s plummeting system is independent of the leveling screws.
With the theodolite it is integral. If the leveling screws move the plummet bullseye
moves. It is very frustrating without knowing some tricks. One solution: Position

“throw”
the lead leg away from you and gently push it into the dirt. While looking through the
plummet periscope “skid” the other two legs along the ground until near to over the point.
Set the legs down. Look at the bullseye bubble on the instrument plate start “tromping”
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the legs to where said bubble is “cutting” the circle. Now the leveling screws can be used
to get over the point. Finish leveling with the legs. Check plummet. Fine level the instrument
with the screws. Should be minimum movement. Now loosen the instrument from the head
and slide it over the point being careful not to rotate and snug it down. Check level, check
plummet. All should be in order. Zero the gun and start screaming for a backsight.
How to tell a real pro. The operator shows up to the point with the gun snugged to the middle
of the tripod head, leveling screws in neutral (maximum movement available) and telescope
unlocked both horizontally and vertically. Tripod legs are equally extended. All this detail
allows a maximum chance of an efficient set up. The completed setup shows the lower two
legs nearly equidistant from the point. The tripod head looks nearly level. The leveling screws
are almost unchanged from their neutral position. BTW this complicated sounding dance
should take place in around one minute. Now why did we do all this; the whole crew is
waiting on alignment from the instrument.

11.

“Stacking” a lath: A time honored and precise method of making a backsight semipermanent (a couple hours). this negates the need for a chainman holding a plumber over
a point multiple times. Here’s how: give the plumb bob sight to the instrument operator.
drive a lath in behind the point with a pencil mark on top. Use the sledge hitting the ground
on each side as directed until the instrument operator says “good”. Second method is to
stack the pre-marked lath at an angle over the point so the plumb bob string comes over
the mark and hits the point. No instrument involvement required. Tail chain man can
move forward.
Gunner vs. Operator: a gunner can do the basics and get by but running the instrument is
just another task. The operator on the other hand is much more serious about the work. The
operator is always adjusting the eyepiece for reduction of eccentricity and parallax in the
scope, keeping the crosshairs black and staying perfect focus. The operator works close to
center crosshairs when giving line or turning angles. He or she knows that any significant
touch to the gun means a whole new setup required. Re-leveling means loss of backlight and
plummet position. All work ceases. Now maybe you can see the relevance of the beer leg. The
true operator follows the “Snoopy Rule”: do not touch the instrument when giving line. If
you notice “world famous surveyor” snoopy is looking through the scope and his paws are not
touching the instrument. ANY touch can skew the alignment. Δ

To John’s point no 10: There’s the pro
and then there’s the pro’s pro. One that
walks up to a point with only a tripod in
hand and sets it up unaided with such
expertise and finesse that there is
minimal effort in completing the task
of afterwards mounting and leveling
the instrument (editor).

Benchmarks - September 2018

Your Friend
in the Field
We provide sales,
training, and
technical support
for every customer
based on 60 years of
business experience.
HOLMANS is here
to help you make
informed decisions
and provide you with
world-class service
for the life of the
equipment.

Flexibility & Performance – Leica MS60 & GS14
The Leica Nova MultiStation brings
together precision 3D scanning, extensive
and precise total station capabilities, digital
imagery and GNSS connectivity.
It’s a revolutionary solution that provides
unchallenged accuracy and quality, yet is
easy to use for an unprecedented range
of applications.

The Leica GS14 delivers the hallmarks of
Leica Viva GNSS – reliability and accuracy.
The integrated mobile communications
and UHF modem means it is suited for any
measuring task. With its integrated design,
the Leica GS14 is easy to use.

Authorized Leica Geosystems Distributor

Call 505-343-0007 for your demo + quote
HOLMANS USA, LLC | 6201 Jefferson St NE, Albuquerque, NM 87109 | HOLMANS.com
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DINE, DRIVE & DONATE
A Benefit for HOLMANS Foundation for Autism

Friday, October 19, 5:00-9:00 p.m.
Mercedes-Benz of Albuquerque
Four restaurants compete for this year’s title:
Indigo Crow • Zinc Wine Bar & Bistro • Torino’s @ Home • M’tucci’s

Enjoy live music by Entourage
Jazz Quintet while bidding on
silent auction items that include
a getaway package and raffle
tickets to the Denver Broncos
vs. Pittsburgh Steelers game on
Thanksgiving weekend. Beer and
wine will be served. Play casino
games, or enjoy a cigar in our
cigar tent while voting for your
favorite restaurant and browsing
the latest Mercedes-Benz models.

TICKETS: dinedrivedonate.eventbrite.com

All net proceeds will benefit the HOLMANS
Foundation for Autism and are used to buy
technology and improve the quality of life
for children with autism, and recognize
outstanding teachers.

www.Holmans.com
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BOLPEPS REPORT
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by
Allen Grace,
N.M.P.S. BOLPEP’S Committee

On August 9, 2018 I attended the BOLPEPS PSC meeting (Board of Licensure for Professional
Engineers and Professional Surveyors) since it was being held in Santa Fe, my home City and
that makes it easy for me to attend.
Regarding the PSC Board meeting I am able to report that many issues were discussed
includiing licensure of candidates wanting to become surveyors, candidates that are being
re-considered for licensure, disciplinary actions before the Board and so on. I intended to
attend the discussion about the Legislative mandate charged to N.M. Boards and Commissions on
Licensure, but unfortunately that discussion was held during the full Board meeting the following day
which I was unable to attend.
One interesting topic discussed while addressing applicants applying for licensure was
about the requirements of some B.S. degrees that are closely related to the requirements for
licensure and that issue alone intertwined with applicants now being considered as related to current
applications as well as future ones. I believe that the PSC will be revisiting these
requirements as ongoing action items.
Present at the PSC committee was Earl F. Burkholder, PS, PE. During executive session of the PSC
meeting, Earl and I had a chat about how things have been and the usual surveyor banter. I asked
Earl why he was attending the PSC meeting and he said he was going to present the “issue of
basis of bearing”, except not to the PSC, but to the full Board for reconsideration. I wondered
for a short while and asked, Why? I then said that may be another path to get the point across,
but also recommended that N.M.P.S. look at it again. I felt somewhat alone then and
pursued the topic further. I asked Earl just how much importance or harm could it could be to
surveyors whether or not we needed the “elevation” in the basis of bearings minimum standards and he
answered “probably none”, but if it’s not needed then why have it. He explained that it was
more of a “professional image” issue, and that we must portray ourselves in that of representing
the profession. Why have it, if we don’t need it”. I agree!
To that point I believe that ex-parte communications should be handled through our Boards and proper
channels, that which we represent and explained to him I would bring this topic back to N.M.P.S. for
further consideration and his participation if need be. He agreed. I would expect this issue to be on
our next agenda again.
The topic of the Legislative mandate was also heard on Friday’s full Board meeting and BOLPEPS is
looking closely as to how it would impact licensure.
Finally, Mr. Cooper and Mr. Spirock were both re-appointed to additional terms on
BOLPEPS. Δ
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President’s
Angle
Conrad Roybal, PS
(2018 NMPS President)
September 2018
Hello Fellow Surveyors,
With the fall season coming up in a month, I hope
everyone has had a great summer!

First, during the conference we were selling raffle tickets for a Remington 700 .30-06 and a cow elk tag
donated by the Rio Costilla Cooperative Livestock Association. The money raised will go towards the
NMSU Geomatics Program. We had the drawing at our last meeting in Ruidoso and the winners are as
follows:
Frank Martinez, Questa, NM - Remington 700 .30-06 rifle
Brandon Langley - RCCLA cow elk tag
Thank you to everyone who purchased the raffle tickets.
I would also like to thank Will Plotner for donating $2500 dollars towards the Geomatics Program. At the
conference, Matt Nawrocki, Vectors, Inc, mentioned that he will match dollar for dollar up to $10,000 for
donations towards the program. Thank you, Matt! If anybody is interested in making donations towards
the NMSU Geomatics Program contact Patty Floyd or myself.
There are a few things I would like to inform you about. A few weeks ago, with the help of Mr. D’Antonio,
we met with Jerry Dixon, Attorney, to discuss Statute of Repose and the process to get this introduced to
next year’s legislative session. His firm will be helping to do some case law research as well as write some
language as possible legislation. We think that it is important to get some language in there regarding the
land surveying profession.
We are also planning to meet with Mr. Daniel Ivey-Soto, Executive Director of the County Clerks to
discuss digital signatures and recording issues at some county clerks within New Mexico.
Hope you all have a great rest of the year!
If you have any questions or concerns regarding these topics, please feel free to contact me at
conrad.roybal@gmail.com.
Conrad Roybal, PS
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Artifacts
by
Mick
Whitcomb

During a recent trip to Crested Butte, CO, we met Mick Whitcomb. Mick is a Missouri based designer
who specializes in one-of-a-kind furniture and lighting made from architectural and industrial salvage.
Mick and his wife Paige travel the world to find, create and preserve these unusual, antique pieces of
functional art.
Fixated on the American machine age and the advent of electric lighting, Mick converts 19th century
machines and instruments into utilitarian art. By conserving the artifacts, and using reproduction hardware
such as brass sockets, and lighting technologies that would have been true to the turn of the century, Mick
creates light fixtures from innovative, yet obsolete machines of the past. Each piece has been personally
re-discovered, re-worked, and re-imagined to bring renewed function to a past generation of machines.
Mick’s eye for design and his wife’s background in historic fine art conservation, they create unique pieces
of lighting while staying true to the antique’s history. It was intriguing to witness what Mick has done
with some of the early surveying instruments on display. These old pieces come back to life and back into
the spotlight, so to speak, with fine workmanship, they become a splendid display piece. A true work of
creative art. Mick assures us that the light is not to be used for distance measurements and is eye safe!
Mick says their customers comprise two main
demographics: a younger set that is interested
primarily for the aesthetic value, or professionals
whose careers have been influenced by these
innovations.
Keep Mick in mind when doing your Christmas
shopping by checking out his website.
Barry and Minet

24

Benchmarks - September 2018

Golf & CEUs - Ruidoso, NM
BACK BY POPULAR DEMAND.......
The Llano Estacado Chapter NMPS and Permian Basin Chapter TSPS
Ruidoso, NM, August 10 & 11, 2018

Friday - The Annual Golf Tournament at Cree Meadows Golf Course
A bevy of hard hitters braved
the threat of rain at Cree
Meadows Golf Course on
Friday.
This was a fun outing with
mega prizes, so for next year,
bring your best game and
triple the fun!

There were those who shall remain
anonymous (me, editor) that did
manage to find the extra yard.....
unfortunately these were well
fortified and tough to play out of.
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Saturday - Professional Land Surveying: Business Practices
Presented by: L. A. “Bud” Thompson, RPLS and Proprietor of Thompson Surveying Company
This course teaches an understanding of Rules, Regulations and Ethical responsibilities required in the
Professional Land Surveying Practice along with key management principles and practices needed to
grow and maintain the firm while mentoring staff members and include them in succession planning.
Also included was business principles, practices, finances along with the Act, Rules, statutory regulations, contract elements and certifications which relate to the Professional practice of a
professional Land Surveying Business. A well structured and professional presentation,
which highlights the areas of responsible charge, connecting and keeping clients and building
friendships on business, not business on friendships.

Photos sent in by
Gary Eidson and
Barry Phillips

26

Benchmarks - September 2018

NM Young Surveyors Outing

The New Mexico Young Surveyors recently
organized an outing to help collect GPS data for the
NGS GPS on Benchmarks campaign this July 28th.
We went after two monuments early Saturday
morning, splitting up into groups of two. One pair went
down to Manzano looking for a monument that had
not been recovered since the 1930s. We had little luck
and ended up looking for four monuments all set at
about the same time. Next we moved on to look for a
monument on US 60 recovered in the 1980s and had
much greater luck. Finally we got our base setup and
started collecting data in the late morning. By that time
the other group had already gone to Moriarty, found their
monument and almost finished their first four hours of
observations.
Later in the day a second group of the New Mexico Young
Surveyors set off to both Moriarty and the monument
on US 60 to relieve the first group. The members chose
different ways to kill the time while they waited. Some
flew drones and other swapped trade secrets.
There was a total of nine people that participated. We still
have to return to the monument on US 60 to finish the
second 4 hour observation and we are also considering
going to collect GPS data on a monument on the Valles
Caldera.
The data given to NGS from these efforts will be used to
improve the new hybrid Geoid model, GEOID18 . The
deadline for this is data is August 31st if it is to be used to
improve the GEOID18 model however NGS will always
take this data and use it.

New Mexico Young
Surveyors

The New Mexico Young Surveyors look forward to
continuing to contribute to the GPS on benchmarks
campaign. In the future we hope to possibly include high
school and or middle school students. We hope to plan a
bigger event doing this in 2019 during National Surveyors
Week.
Please feel free to call me if I can provide any more
information.
James Combs
505-321-4588
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CNM News

Benchmarks September 2018

Central New Mexico Community College
Surveying Department News
Ron Forstbauer, PS
Surveying/CAD/GIS Instructor
Central New Mexico Community College
rforstbauer@cnm.edu

Augmented Reality Sandbox
The CNM Student Chapter of the New Mexico Professional Surveyors have been very active in the
promotion of surveying. Members of the CNM Student Chapter have volunteered to construct an
augmented reality sandbox for promotion of the surveying profession. We are thankful to the Middle Rio
Grande Chapter and the New Mexico Professional Surveyors for providing us with funding to work on
this project.
The augmented reality box is a sand box that uses a camera, projector, and software to project contour
lines onto the sand which constantly change as you move the sand. The CNM Student Chapter has made

Above: Construction of box portion of Augmented Reality Sandbox. Left to right Emiliano
Salazar, Brandon Bailey, Hannah Wolberg, and Lonnie McKnight.
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progress toward the construction of the sandbox and are currently working through some programming
issues. The sandbox will be used for demonstrations to schools to bring awareness and promotion of the
survey profession to the youth around the state.

Special thanks to Leah Baca, Amy Dugger, and Justin Archuleta as well for contributions towards building
the sandbox. On behalf of the CNM Student Chapter and the New Mexico Young Surveyors, thanks for the
continued support. We hope to have the augmented reality sandbox ready to go soon.
Sincerely,
Brandon Bailey
President of the CNM Student Chapter of NMPS
Secretary of New Mexico Young Surveyors Committee

NCEES $10,000 Award
I am very pleased to announce that the CNM Surveying Program has been awarded a $10,000 grant
from the National Council of Examiners for Engineering and Surveying (NCEES). This organization is
comprised of the individual state licensing boards and is dedicated to advancing professional licensure for
engineers and surveyors throughout the United States. It develops, administers, and scores the examinations used for engineering and surveying licensure in all the states and territories. There are six surveying
education awards this year and CNM is the only two-year school to receive one.
We at CNM sincerely appreciate the support of NMPS and the New Mexico surveying community.

Enrollment is Up
The fall semester has the best enrollment of surveying students that we’ve had. There are 20 students
pursuing a Certificate of Completion or an Associate of Science degree in surveying. These are all students
that I know from prior classes and I expect to have a few more surveying students in the introductory
classes.

Licensure Pathway for those Employed in Surveying
The shortage of candidates for surveying licensure continues to be a challenge. This reality is reflected
by the low enrollments seen in college surveying programs. Traditionally the emphasis has been on
attracting people unfamiliar with surveying into the fold. We continue to conduct and participate in career
fairs, classroom visits, summer camps, dual credit courses and anything else we can think of to attract
young people to the profession. We must adjust these approaches and develop new ideas to reach the
young people in our community.
We also must innovate. A rich source of future licensed surveyors are the men and women currently
working in the field. Many of these individuals have felt that licensure would not be possible for them.
They have established careers, families and financial responsibilities that preclude studying in Las Cruces.
This scenario is now surmountable.
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CNM and NMPS are working closely to provide the education needed for licensure. The first two years
of classes of a four-year surveying/geomatics degree can be pursued at CNM. CNM is a very affordable
venue and is convenient to most in the middle Rio Grande corridor. NMSU is working diligently to put
all of the surveying/geomatics courses online allowing degree students to complete their course work from
anywhere. The lab portion of these courses may require a short but very manageable stint at NMSU such
as several days in the summer or the lab work may be handled in short sessions at other sites around the
state. This aspect of the online program is still being addressed.
Please encourage employees and coworkers to explore the options for licensure. Contact Ron Forstbauer
at CNM or Kurt Wurm at NMSU for additional information:

CNM

Ron Forstbauer, PS
Surveying Instructor
Applied Technologies
Central New Mexico Community College
rforstbauer@cnm.edu
CNM website: https://www.cnm.edu/
To find the program search surveying

NMSU

Kurt B. Wurm, Ph.D., P.L.S.
Geomatics Program Coordinator
Department of Engineering Technology and
Surveying Engineering
New Mexico State University
Email: kwurm@nmsu.edu
NMSU Website: https://www.nmsu.edu/
To find the program search geomatics

Above: Fieldwork at CNM: Amy Dugger and Jason O’Connor
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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

Benchmarks
September
2018

