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Editorial Policy
Benchmarks is published bimonthly by New Mexico Professional Surveyors.  Unless copyrighted, ar-
ticles 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.  

EDITORIAL
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Editorial Policy
Benchmarks is published bimonthly by New Mexico Professional Surveyors.  Unless copyrighted, ar-
ticles 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.  

Dear fellow surveyors,

Here’s hoping you had a great festive season and wishing you all a healthy and prosperous New Year. 
We also extend a warm welcome to Chris Medina and look forward to his leadership this year, he has 
been hard at work in putting the annual conference together for this year, see the flyer included herein for 
further details. We do not as yet have the latest names of the members serving on the various committees 
for the coming year but wish to welcome all the new faces and look forward to your input. We will update 
the list of names as they become known.

We have some interesting news and content that has been submitted for this edition and would like to thank 
all of our contributors. Tom Moore has written a brief history of the accomplishments of Dr. James Reilly, 
well known and respected author and educator. We look forward to seeing the outcome of the combined 
efforts of the NMPS and TSPS chapters involved in the reconstruction of the SE corner of the common 
boundary between New Mexico and Texas, under the auspices of Craig Aldermann (VP TSPS chapter).

Jason Foose has written up a short list of some common Spanish phrases that surveyors might enjoy and 
add to or revise with him. Glen Thurow has some exciting news to share involving NSPS, this will be good 
news to all and we wish him well in this endeavour - we will be well represented!

Earl Burkholder has submitted another interesting article involving the understanding of the term 
‘localization’ aka. ‘calibration’ to some and follows on from a thread posted on the Surveyor Connect 
Forum.

Sadly we also included an obituary for Ron Tyree, well known and respected for his long time in-
volvement in the NMPS circles. He will be missed and was indeed a survey character that will be long 
remembered.

Barry

Front cover: Adam Nash of RCH Surveys 
in Fairbanks, Alaska took this photo while 
surveying on the north slope last winter. It was 
probably close to -10 below at this time and 
daylight hours only about 1 to 2 per day. Photo 
sent in by Amanda Allred.
Back cover:  Scott Meredith of Pathfinder 
Surveys took this photo while path surveying in 
WA State.
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A Farewell from Amanda
NMPS Past President

Amanda Allred, PS     January 2015

you all.  The best part about this job has absolutely been the people that I have met and made friends with along 
the way.  I started out my college career as a civil engineering major and within six months found myself in the 
surveying engineering department setting up my revised course path with Dr. James Riley.  This change was brought 
on simply by the people in the surveying department at NMSU including Dr. Steve Frank and Earl Burkholder.  
Surveyors in general are some of the most genuine, fun loving hard working people I have ever encountered.  The 
beer drinking and story swapping that always starts out as “this one time when we were working in….” is my fa-
vorite part about our profession.  

No matter if it was a surveying conference in Fairbanks, Alaska or a NSPS meeting in Kansas City, Missouri, get-
ting to spend time talking with and having the opportunity to meet other professionals who love their jobs and are 
still enthusiastic about surveying has by far been the most rewarding experience of my life.  Through the time and 
energy spent working on Benchmark articles with the extremely talented Minet and Barry Phillips to working out 
conference details with our dedicated executive director Patty Floyd; I have made friendships that will last a lifetime.  
So to any of you considering becoming more active I would simply like to say that the benefits of involvement for 
me personally and professionally have been profound.  Serving as the president of NMPS hasn’t just been a one 
way street of me sacrificing my time and energy to our organization. I have gained just as much if not more from 
the experience.  

The truth however is that all of us are probably not destined to be president of this organization or even have any 
desire or inclination to do so.  We can all do our part as individuals to promote surveying everyday through our 
contact with the public.  Each one of us who works out in the field has had encounters with those people who say 
“Oh you’re a surveyor?  Yea….I used to be one too.”  My normal responses have been 9 times out of 10 to shake 
my head go on about my way and get the job done and ignore their lack of education about who we are and what 
we do.  Instead of that approach I’d like to challenge you all to take the extra five minutes to tell them what being 
a surveyor is really all about.  It isn’t just about pulling chain or pounding hubs for a summer.  It is a fascinating, 
dynamic profession that involves years of education, working as a LSIT under a licensed surveyor and passing dual 
exams for licensure.  It involves working outdoors as well as enormous amounts of time spent researching property 
title, computer drafting and data analysis.  Our profession is respect worthy.  If we don’t take the time ourselves to 
educate the public about what exactly it means to be a professional land surveyor who else will and what mislead-
ing information will they give them?

Past NMPS President Larry Medrano was gracious enough to host the final board meeting of 2014 in Albuquerque 
this past December.  It was wonderful to see some new faces of people becoming active in the organization for 
the first time and others who have returned after a hiatus. The state of our organization is alive and well and I am 
absolutely certain that Chris Medina will do a wonderful job serving as your 2015 NMPS President.  The next 
board meeting will be held in Las Cruces, NM at the NMSU campus on February 7, 2015 at 9 am.  Come one and 
come all.  Δ  

“Successful people build each other up.  They motivate, inspire, 
and push each other.  Unsuccessful people just hate, blame, 
and complain.” – Author Unknown

It is officially that time of year that I as the outgoing president pass 
the torch on to the incoming president, Chris Medina, and give my 
official ‘get involved in our organization’ speech. The opportunity to 
be the president  of the New Mexico Professional Surveyors has been 
truly life changing for me and I very much appreciate getting to serve



What I find myself thinking about when we are out for a walk, driving around or visiting an old bridge where “the 
shot heard around the world” was fired, is surveying.  I’m deriving a plan of attack for traversing through the heavily 
wooded areas (pretty much all of Massachusetts is heavily wooded so no GPS), wondering how big my arms would 
be if I had to cut line all day every day, in awe that the new curb and gutter is actual granite stones, and wondering 
if the granite stone set in the ground with a drill hole is what the surveyors in New England set today.  I guess you 
could say I have a passion for our profession and I believe that I’m not alone.  I believe that the vast majority of 
Surveyors have that same passion.  They can’t just walk by a wood lath set in the ground without wondering if a 
property corner is underneath it or see old flagging on a fence and not want to kick the ground below it.  

We are a unique group of individuals that have been drawn to the surveyor profession from many different back-
grounds.  As a surveyor we wear many hats (mediator, historian, investigator, scholar, astronomer, mechanic, jani-
tor, counselor, inventor, builder, etc.).  We were responsible for the layout of the pyramids, the Roman aqueducts, 
the Public Land Survey System, and the transcontinental railroad. We’ve surveyed state boundaries, subdivided 
properties, mapped underground mines, and determined heights of the world’s tallest mountains.  Three of the four 
U.S. Presidents carved into Mount Rushmore were surveyors.  The value and extent of the Surveying Profession to 
society is immeasurable.  

Being part of such a storied profession is an honor and comes with responsibilities.  First, we need promote our pro-
fession at every opportunity by educating the public on what surveyors do, exposing our school kids to surveying, 
and conducting ourselves as professionals.  Second, we need to understand the value of our services.  Our services 
are no less important than those of a lawyer, engineer, or architect.  Our services, at a minimum, are on par with 
these professionals and therefore our rates should also be on par with the lawyers, engineers and architects.  Just 
think about the liability we incur once we set a property corner, a construction stake or prepare a topographic survey.  
If there is a mistake, a house could be built on the wrong property (it has happened on the east coast), curb could 
be flowing the wrong way, or an engineer could be designing a multi-million dollar project based on a bad eleva-
tion.  Any one of these mistakes can be very costly. This is why we need to understand the value of the services we 
provide. Third, we need to start evolving as a profession.  We need to remove the blinders and start making a push 
to be at the front of the geospatial pack.  We can start by educating ourselves in new and existing areas that involve 
surveying (GIS, lidar mapping, terrestrial laser scanning, UAV’s, etc.).  We also need to start immersing ourselves 
into other professional workgroups or associations such as MAPPS, URISA, ACEC, NMLTA, etc. We need to be 
represented, have a voice, and contribute.  We can no longer be isolationists only worried about one area of practice 
we need take our place within the geospatial community.

I’m honored and excited to serve as president of our organization this year. I invite you to join me in resolving to 
make 2015 the year we re-invigorate the surveying profession with renewed enthusiasm for where we’ve come 
from, what we represent today, and what we can become in the future.  Δ

President’s Angle
Christopher Medina, PS

2015 NMPS President     January 2015
Well, it’s the start of a New Year!  I hope everybody had a relaxing and 
fun-filled Christmas and New Year, spending it with family and friends.  
I’m writing my first article as the NMPS president from Massachusetts 
as my family and I are spending the New Year with family in Boston.  
We visit at least once a year and over the years we’ve toured historical 
sites, driven thru’ the “Big Dig”, meandered our way thru’ the streets of 
Boston (I’m of the belief that they just paved over the old cow trails for 
the streets), visited the all-important Samuel Adams Brewery and visited 
a period town from the 17th century.
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Why I’m running for NSPS President-Elect

By Glen Thurow

Bring me men to match my mountains
Bring me men to match my plains
Men with empires in their purpose

And new eras in their brains
      -Sam Walter Foss, The Coming American*

We are competing for the future. This is a fact whether we as surveyors choose to acknowledge it or not.  
I also believe we have the opportunity to 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. This is why I’m running for NSPS 
President-Elect; to help shape that future; to develop an organizational point of view about tomorrow’s 
opportunities and build an organizational structure capable of exploiting them.

Professional entropy is no match for inspired innovation. The challenge before us is to identify and ar-
ticulate a vision that encompasses new beginnings; new purposes; new eras. Like the pioneers in Foss’ 
seminal work, we need to arrive bursting with the present tense with an eye towards tomorrow. We must 
develop a deep and bounding curiosity about the possibilities before us. This is not mindless optimism but 
a realization that our best days as a growing, dynamic profession lie ahead if we accept the challenge. 

So where do we start? In a recent article by Thomas Frey entitled The Futurist: 101 Endangered Jobs by 
2030, surveying is listed as a job that may disappear in the future. Frey cites the advent of Unmanned Aer-
ial Vehicles (UAVs) as the reason opining that UAVs will do the work that surveyors do now. Of course, 
this is nonsense. Anyone remotely connected with boundary surveying knows that the expertise required 
will not be supplanted by a UAV. Last time I looked, UAV’s understanding of boundary law was fairly 
scant. Certainly, surveyors will utilize this blooming technology to their benefit. But so will other spatial 
disciplines. Terrestrial and airborne 3-D LiDAR scanning, Building Information Modelling (BIM) and 
GPS, to name but a few technological advances, have brought GIS and mapping to widespread use across 
a wide spectrum of professions. Many land use decisions will be made by non-surveyors based on spatial 
data acquired by these means. This will accelerate in the coming years. I need not recite the litany in this 
regard. We have heard it for years. Boundary will always be with us. But other activities traditionally per-
formed by surveyors will be done by others as well. So I would like to modify Mr. Frey’s prognostication 
to this: Technology is changing what has heretofore been called surveying. By 2030 surveying will still 
be around but radically different from where it is today. We will be diminished. Revenues will fall. Well 
qualified students will seek other career paths. This is already evidenced by the rapidly falling numbers 
for the Fundamentals of Surveying exam. 

This holiday season as I watched Dickens’ Christmas classic Christmas Carol, I was reminded of the no-
tion that our future can be altered by changes we make today. We are not destined to travel a preordained 
path.  How, then, shall we change our path? 

*You can substitute “women” for “men” in Sam’s verse with great authenticity, for pioneers and surveyors. 
..........continue on  page 8
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First, let’s create space for dissent and dialogue. It seems to me that some new ideas are automatically 
dragged down dark alleys to be strangled without given due consideration. Let’s agree to explore and 
consider different perspectives without reverting to ad hominem attacks as evidenced by some recent 
articles and “Letters to the Editor” in our trade magazines. It sometimes seems that you either toe the 
party line or face ridicule. Not every idea is a keeper, but the hallmark of an intelligent mind is to be able 
to entertain a thought and then accept it if we think it has merit or reject it if it doesn’t pass our personal 
muster.  

Second, we need to have a big tent. Everyone should be welcomed and encouraged. Women, minorities, 
foreign educated- there’s room for all. That does not mean everyone should obtain licensure. Our licens-
ing standards should never be lowered. You will not be called a surveyor unless you meet these standards. 
But there are great, well-paying careers in surveying that do not require licensure.  Here is an admission 
that some of you may identify with yourselves. I’m not the world’s greatest surveyor. Heck, I’m not even 
the best surveyor in Albuquerque. But I’ve been successful because I’ve surrounded myself with top 
notch people who compliment my abilities and supplement my knowledgebase. With one exception, they 
were not surveyors. I’m a mentor and educator. I identified people with the qualities I needed and hired 
them. They had heads on their shoulders and I let them use them. I offered guidance and encouragement. 
It works. Every licensed surveyor should consider themselves a mentor and actively fulfill that role in 
whatever capacity they are able. 

Related to this is education. I support the concept of the Model Law Surveyor as defined by the NCEES 
Model Rules for professional licensure. But an ABET accredited four-year degree is not the only educa-
tional venue available, and in some circumstances, not the best use of an individual’s time and talents. As 
I mentioned earlier, there are great careers in surveying that don’t require licensure. Two-year technical 
degrees are an excellent way to obtain top-notch skills that will continue to be in demand by the spatial 
industry. The NSPS Certified Survey Technician program is another way to acquire sought after skills 
and abilities. Increasingly, online venues such as MOOCs and webinars in surveying are available. All of 
these are possibilities for preparing for the future. 

Next, let’s identify some skills we must have for the future. In his article, Frey identified three 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 con-
stantly 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. We must be flexible 
and able to rapidly respond to opportunities to create new revenue streams. Finally, resourcefulness. Life 
coach Anthony Robins defines resourcefulness as having the elements of creativity, determination, curi-
osity, passion, resolve, and caring. The resources at our disposal are time, money, technology, contacts, 
experience, and management. Of all of these I place great emphasis on enlightened, effective manage-
ment. To this I would add servant leadership sometimes referred to as leadership with a small “L”. 

Which brings me full circle concerning why I’m running for NSPS President-Elect. I believe our national 
organization is the best vehicle to effectuate positive change and to help shape our collective future. If 
elected, the progression is from president-elect to president to past-president. This affords the opportunity 
to influence the direction of the national organization over three years. Much can be accomplished. Much 
needs to be accomplished. Our future awaits.  Δ
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Ingeniero Topográfico

Jason E. Foose R.L.S. 
Mohave County Surveyor

    My interest in HP Calculators has led me to me some great users and programmers whose prima-
ry tongue is Spanish. It’s been a wonderful opportunity to increase my Spanish vocabulary beyond the 
self-pay kiosk at Home Depot. I thought it might be handy to assemble a list of math, surveying, and 
engineering terms for each language. The primary source data is el vómito de internet so please and by 
all means forward your comments corrections and colloquialisms to my email at rls43185@gmail.com. 
I’ll work with Minet to get the list republished.

Nuestra Calaña
Land Surveyor - Ingeniero topográfico, Agrimensor
Land Surveying - Agrimensura

Nuestro Trabajo
Fence - las cerca, la valla, el cercado, la estacada
Post - el poste, el mástil
Stake - la estaca
Nail - clavo
Wall - la pared, el muro, la barrera, la muralla, la tapia
Roadway - la carretera, el camino, la calle, la ruta
Roadbed - el firme
Deed - los título de propiedad
Tape measure - la cinta métrica
Fieldbook - el cuaderno
No trespassing - prohibido el paso

Matemáticas
Arc length - la longitud de arco
Average (N) - el promedio
Average(V) - promediar
Axis - el eje
Chain - la cadena
Closure - la clausura
Complex - complejo
Compound - compuesto
Coordiante-coordenado
Cosine - el coseno
Cotangent - la cotangente
Curve - La curva
Cylindrical - cilíndrico
Degree - el grado
Difference of Squares - la diferencia de cuadrados
Divided by - dividido por

El Fusilero
Go left - izquierda
Go right - derecha
Plumb - plomada
Straight - derecho, recto
Come to - ya vienes
Go away - te vas
Set it - marca

Equal - ser, ser iqual a
Equation - la ecuación
Foot - el pie
Fourth degree - de grado cuatro
Given - dado(adj), Dada(v)
Height - la altura
Inequality - la desigualdad
Length - la longitude
Line - una linea
Linear equation - la ecuaciόn lineal
Logarithm - el logaritmo
Matrix - la matriz
Mean - el promedio
Minus - menos
Number - el numero
Percentage - el porcentaje
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Plus - más
Point - el punto
Power - la potencia
Pythagorean - pitagórico
Quantity - la cantidad
Quotient - el cociente
Root - la raíz
Right triangle - el triángulo rectángulo
Rule - la regla
Sine - el seno
Sphere - la esfera

*Math is full of cognate words and definitions. Don’t hesitate to try your native word when translating.  Δ

Square - el cuadro
Subject - el tema
Surface - la superficie
Sum - la suma
Table - la table
Theorem - el teorema
Three dimensional - tridimensional, de 
                                 dimension tres
Times - por, multiplicado por
Triple - la terna
Value - el valor
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Localization – Making it Easier 

to Understand and Use GPS Data
Earl F. Burkholder, PS, PE, F.ASCE

Global COGO, Inc. – Las Cruces, NM 88003
December 15, 2014

This article was originally written in response to an October 2014 thread on the Surveyor Connect Bulletin 
Board asking “Exactly what is localization?” 

Bulletin board thread:      http://surveyorconnect.com/index.php?mode=thread&id=285796 
Response by EFB:       http://www.globalcogo.com/localization.pdf 

My response was limited to horizontal considerations and was posted using the link above.  This follow-
up article expands the original response because other persons posting to the thread described various 
aspects of “localization” from different perspectives.  It is a bit like the blindfolded men describing their 
experience of touching an elephant – none of their descriptions was wrong but they were quite different.  
With additional context, such disparate views might be less confusing.  The goal in this expanded article is 
to provide context in terms of the global spatial data model (GSDM) – i.e., a well-defined model for 3-D 
digital spatial data.  This article discusses “3-D localization” and considers both horizontal/vertical issues.  
Several posts in the Surveyor Connect thread extol the virtues of using a 7-parameter transformation for 
localization.  That can be appropriate or it can be over-kill.  This article stops short of a comprehensive 
discussion of 7-parameter transformations.  If a detailed example of 7-parameter solutions is needed, see 
www.globalcogo.com/sewrpc49.pdf.  

The web-posted response noted that “localization” can be variously described as:

- Finding a way to use 3-D geospatial data on a 2-D plane of the user’s choice.
- Using 3-D geospatial data within an acceptable approximation of a flat earth.
- Using plane surveying latitudes/departures within the context of the global “cloud.” 
- Other . . .

The end result of “localization” is obtaining ground level horizontal distances/directions and using those 
vector components as plane surveying latitudes and departures.  The user is responsible for choosing the 
point about which to localize.  With due diligence, the value of the third dimension can also be preserved. 
There is no one “correct” mathematical procedure for localization due to many factors – often involving 
the choice of a map projection.  In that regard, it helps to understand that a map projection is strictly a 2-D 
model which means that, in localization, the third dimension of spatial data must be handled separately.

Using standard solid geometry equations, the GSDM provides all the benefits of localization and low 
distortion projections (LDPs).  Furthermore, the three-dimensional integrity of 3-D geospatial data can 
be readily preserved when using the GSDM.  The GSDM equations are all public domain and easily pro-
grammed – spreadsheet or otherwise.  

Information on how to use the GSDM is readily available and the following 3-D diagram (Fig 1) illus-
trates the relationship between various coordinate systems used.  The author is happy to answer email 
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inquiries – especially from the self-learner.  Oh yes, although information on the GSDM is available at 
www.globalcogo.com/refbyefb.html, it is organized better in the book, “The 3-D Global Spatial Data 
Model” by Earl F. Burkholder. 

In particular:
- Spreadsheet programs (www.globalcogo.com/BKpgms.html) can be used along with the 3-D 
 diagram shown in Figure 1.  The “BK” programs are keyed to the “BK” links between boxes on
  the 3-D diagram.
- Article #7 at www.globalcogo.com/refbyefb.html contains mapping equations for one of several   
 methods for computing LDPs.   
- Article #19 on the same list is a series of articles appearing in Professional Surveyor in 1998 and   
 1999.  They were written specifically for surveyors.  
- Article #20 on the same list is a rigorous summary of GSDM equations.

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 2 – Schematic Showing Relationship of Geometrical Elements 
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Figure 2 – Schematic Showing Relationship of Geometrical Elements 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 2 – Schematic Showing Relationship of Geometrical Elements 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 2 – Schematic Showing Relationship of Geometrical Elements 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 2 – Schematic Showing Relationship of Geometrical Elements 
Fig 1, 3-D Diagram for the Global Spatial Data Model (GSDM)
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Notes with regard to using the GSDM include:
- Box #12 on the 3-D diagram shows project datum (LDP) coordinates. 
- Box #9 on the 3-D diagram includes the 3-D local coordinate differences – Δe/Δn/Δu.
- Box #11 on the 3-D diagram shows P.O.B. Datum coordinates.  The P.O.B. can be any point in   
 the project (or cloud of points) and is selected by the user for convenience.
- When local coordinate differences are attached to the P.O.B. then the project has been “local  
 ized”   The user may select any coordinate values for the P.O.B.  Meter units are standard,   
 but foot units can be used on a project if foot units are assigned to the P.O.B. and local coordinate  
 differences are converted from meters to feet before being attached to the P.O.B.  It should never   
 be necessary to convert geocentric coordinates or geocentric differences to foot units.  

An example project is http://www.globalcogo.com/3DGPS.pdf – see Plat in Fig. 2:  
- The survey is “localized” on the SW Corner of Section 31 (selected as the P.O.B.).  
- All courses on the plat give 2-D latitudes/departures with respect to the SW Corner. 
- “Localized” distances are horizontal in the tangent plane at the SW Corner. 
- Units of feet and meters are both used on this project.  Note, in the article that the geocentric co  
 ordinates and geocentric coordinate differences are meters.  Foot units are used to express   
 the horizontal distances shown on the final plat.

Advantages of using the GSDM include:
- All points are geo-referenced with complete geometric integrity.
- Courses on a plat are in terms of local tangent plane latitudes/departures.
- No grid scale factors and no elevation (or combined) factors are involved.
- No state plane coordinates, no zones, and no map projections are needed.
- The user views all points from the user-selected P.O.B. – distortion free.

Now, what about those “tilted planes” discussed in the Surveyor Connect thread?  

So far, this discussion is primarily concerned with plane coordinates – no elevations.  Other issues must be 
considered when bringing elevations into the discussion. First and foremost, map projections are strictly 
two-dimensional models and elevation must be handled separately - meaning that there is no mathemati-
cal foundation for true 3-dimensional computations since the earth is not flat and elevation has its own 
reference surface. 

It is possible to preserve the 3-D integrity of the data when using a 7-parameter transformation to establish 
a local 3-D reference frame.  The procedures are not trivial. In that case, the question becomes “What ap-
plication is the “localization” to be used for and what does the software do with the data provided?”  Many 
answers are possible and professional judgment is needed to assure the client is being well-served. 

The attempt here was to describe two extremes.  On one hand, a simple plane coordinate localization can 
be very valuable and useful.  Simple 2-D localizations are used extensively.  On the other extreme, with
added effort and diligence, a strictly rigorous 3-D localization can be accomplished using a 7-parameter trans-
formation.  Regardless of the localization process used – whether at either extreme or somewhere  between 
them – the fact is spatial data are not “exact” and nothing fits perfectly; meaning that the quality of a 3-D 
localization depends upon two separate factors – 1) the quality of the measurement data and 2) the appropri-
ateness of the model being used in the software.  For example, how does the software handle a non-flat earth?  

4 
 

  

 
 
FIG 2 Plat of Survey – Section 31, T23S-R1E, New Mexico Principal Meridian 
 

Fig 2, Plat of Survey – Section 31, T23S-R1E, New Mexico Principal Meridian
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Notes with regard to using the GSDM include:
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 but foot units can be used on a project if foot units are assigned to the P.O.B. and local coordinate  
 differences are converted from meters to feet before being attached to the P.O.B.  It should never   
 be necessary to convert geocentric coordinates or geocentric differences to foot units.  
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- The survey is “localized” on the SW Corner of Section 31 (selected as the P.O.B.).  
- All courses on the plat give 2-D latitudes/departures with respect to the SW Corner. 
- “Localized” distances are horizontal in the tangent plane at the SW Corner. 
- Units of feet and meters are both used on this project.  Note, in the article that the geocentric co  
 ordinates and geocentric coordinate differences are meters.  Foot units are used to express   
 the horizontal distances shown on the final plat.

Advantages of using the GSDM include:
- All points are geo-referenced with complete geometric integrity.
- Courses on a plat are in terms of local tangent plane latitudes/departures.
- No grid scale factors and no elevation (or combined) factors are involved.
- No state plane coordinates, no zones, and no map projections are needed.
- The user views all points from the user-selected P.O.B. – distortion free.

Now, what about those “tilted planes” discussed in the Surveyor Connect thread?  

So far, this discussion is primarily concerned with plane coordinates – no elevations.  Other issues must be 
considered when bringing elevations into the discussion. First and foremost, map projections are strictly 
two-dimensional models and elevation must be handled separately - meaning that there is no mathemati-
cal foundation for true 3-dimensional computations since the earth is not flat and elevation has its own 
reference surface. 

It is possible to preserve the 3-D integrity of the data when using a 7-parameter transformation to establish 
a local 3-D reference frame.  The procedures are not trivial. In that case, the question becomes “What ap-
plication is the “localization” to be used for and what does the software do with the data provided?”  Many 
answers are possible and professional judgment is needed to assure the client is being well-served. 

The attempt here was to describe two extremes.  On one hand, a simple plane coordinate localization can 
be very valuable and useful.  Simple 2-D localizations are used extensively.  On the other extreme, with
added effort and diligence, a strictly rigorous 3-D localization can be accomplished using a 7-parameter trans-
formation.  Regardless of the localization process used – whether at either extreme or somewhere  between 
them – the fact is spatial data are not “exact” and nothing fits perfectly; meaning that the quality of a 3-D 
localization depends upon two separate factors – 1) the quality of the measurement data and 2) the appropri-
ateness of the model being used in the software.  For example, how does the software handle a non-flat earth?  
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Popular usage refers to “tilt of the plane” when judging how well elevations are modeled using a given 
localization procedure.  It is true, reliable control points need to be dispersed beyond the boundary of a 
project in order to control such “tilt.”  But, unless appropriately qualified, such nomenclature can be mis-
leading. The vertical reference used in localization is a plane only in the sense of “flat-earth.”  Otherwise 
the vertical reference for elevation is an equipotential surface.  In that case, careful distinctions are appro-
priate and a sufficient number of well-spaced control points are needed to assure reliable results.

Rather than being critical of existing localization procedures being used, many persons utilizing GPS 
localization procedures are to be commended for due diligence, for testing their results, and for verifying 
the integrity of their answers project to project.  In many cases, acceptable results can be obtained using 
simple localization procedures based on flat-earth assumptions.  Depending upon the rigor needed, the 
elevations obtained from a given localization may or may not require use of more elaborate procedures 
such as those embodied in a 7-parameter transformation.  For high-quality localizations, the GSDM used 
in conjunction with geoid modeling can be quite useful in obtaining quality results.    

There is an ulterior motive for writing this article.  CRC Press published the first edition of the book, “The 
3-D Global Spatial Data Model” in April 2008.  I’ve been asked to prepare a manuscript for the Second 
Edition of that book.  In addition to material in the existing book, the Second Edition will contain ad-
ditional material on least squares, spatial data accuracy, LDP’s, and various applications such as drone 
navigation, intelligent vehicle guidance, underground mapping, localization, development of orthophotos, 
scale/elevation factors and others.  Feedback on localization and other procedures for handling 3-D digital 
spatial data are welcome.  Δ 

412 N. Dal Paso 

Hobbs, NM 88240 

Tel: (575) 393-3117 

Fax: (575) 393-3450

www.jwsc.biz

Graphic Credit – CRC Press – Figure 1, Diagram for the 3-D Global Spatial Data Model and Figure 2, 
Plat of Survey – Section 31, T23S-R1E, New Mexico Principal Meridian.
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By Thomas Moore

Born in Barnesboro, PA in 1933, Dr. James P. Reilly 
has had an outstanding impact on surveyors in New 
Mexico and elsewhere, including those in other coun-
tries, as well. 

He obtained his B.S. in Mining Engineering from Penn 
State in 1956, then took a break from academia and 
taught topographic (geodetic computing) at Ft. Bel-
voir, VA.  Retrieved from https://www.belvoir.army.
mil/welcome.asp, Jan. 5, 2015, “Our military mission 
is global. As a strategic sustaining base for America's 
Army the work we do is vital to the success of the 
goals and objectives of the nation's defense strategy. 
Retrieved from “A list of the organizations who call 
Fort Belvoir home reads like a "Who's Who" of the 
Department of Defense. No other Army installation in 
the world can compare to Fort Belvoir and its singular 
mission to provide logistical, intelligence and admin-

Where’s the Point -  Meet Dr. James P. Reilly

In 1958 he enlisted in the U.S. Army so that he could get in the Army Corps of Engineers which helped 
him get through grad school, others thought he was “crazy” for enlisting. In 1959 he was on the first order 
astronomical team which established geodetic control from Tunisia across to Egypt. It was the last part of 
the Mediterranean to be surveyed due to opposition and control of the area by political successors of the 
fascist Prime Minister Benito Mussolini of Italy.

He obtained both his Master’s degree and PhD. from the Ohio State University in Geodetic Science, ’69 
and ’74, respectively. Then he taught surveying at the Iowa State University for four years before he went 
back into private sector work as an employee of Wild Heerbrugg, a company specializing in optics out of 
Switzerland. He worked for the Denver, CO and Farmingdale, NY offices. Before he came to NMSU to 
head the Dept. of Surveying, College of Engineering in 1990, he had a retail shop in Tampa, FL where he 
sold surveying instruments.

Dr. Reilly was the first Dept. Head of Surveying at NMSU and was highly instrumental in getting the 
program ABET certified as a RAC (Related Area Curriculum), which since then NMSU has become a full 
blown engineering accredited program under the auspices of Dr. Stephen Frank. 

He wrote for Point of Beginning for 14 years and traveled the world giving seminars to professional so-
cieties and organization and continued his consulting company of Geodetic Enterprises, LLC. He is pres-
ently an active member in AAGS (American Society for Geodetic Surveying), and is active on various 
committees.  His presence in AAGS is known and respected for his good fortune and hard work to be the 
first-ever president of AAGS, which succeeded the Control Survey Division of ACSM. He was president 
of ACSM in 2000.  Δ

istrative support to such a diverse mix of commands, activities and agencies.”
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The monument is 
located in the west 
row of FM 1218 in 

Winkler County 
(photos taken in 

2006). 

Below you will see the beginning of a joint venture project between Chapters of TSPS and NMPS to re-
monument the southeast corner of NM with something more notable of a State boundary monument.  
(forwarded by Gary Eidson) 

TSPS - NMPS Project

Looks like the SE New Mexico corner project on going to happen!!!!

For those of you that did not receive the last email this project will be a joint effort with NMPS and 
TSPS to rehabilitate the existing concrete monument marking the SE corner of New Mexico. The target 
date for the dedication ceremony is Saturday March 14th. This will be the Saturday before National 
Surveyors Week begins.  We hope to have surveyors from both sides of the line participate in a simulta-
neous observation of the prominent corners on this line.  We have much to do in the meantime.

So far we have received support from the Bureau of Land Management, TxDOT, Texas General Land 
Office and the private landowner. I am sure all of these entities will want to approve the final marker. If 
any of you can think of another party that should be aware of this project please let us know.

With the permission of Mr. D.K. Boyd, the landowner I did some preliminary onsite investigation and it 
looks like the existing concrete monument marking the SE corner is in the position described in several 
documents. The TX GLO is preparing a working sketch and research of the area. My new friend Evans 
Ralston from Las Cruces has provided some very interesting research from the NM side of the line.  One 
of our goals is to produce an educational-historical report of the NM-TX line from the Panhandle to El 
Paso given from a perspective from both sides of the line, this should be a great resource for both soci-
eties. As many of you know this line has been a source of controversy for many years with some great 
stories to tell.

We seek your wisdom, guidance, knowledge, support, participation and encouragement in any manner 
you can offer. I think it would be a good idea to get a group of interested folks together to kick around 
our options and work out some details. We will keep you informed of the progress of this project and 
any meetings planned.

Please feel free to contact me with questions or comments.
R. Craig Alderman RPLS (432-661-7765 Cell)
Vice President West Co. of Midland, Inc.
 TSPS Chapter 10 President, The High Plains Group
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Collaboration: The Map to the Future 
A national surveying and mapping conference 

A group of associations, professional societies, companies and government agencies in the 
surveying, mapping and geospatial field have been meeting to discuss a national surveying, 
mapping and geospatial conference. 
 
This conference will bring together all sectors, stakeholders, constituents, and levels of 
government in the surveying, mapping, and geospatial field.  It will be a forum for a 
discussion of issues and policies, sharing of information and provision of education, and 
collaboration on data acquisition, processing, applications and the employment of new and 
emerging technology, as well as new markets. 
 
Such a conference will be vendor-neutral.  To be held in the Spring of 2015 (March-April) in 
the Washington, DC area, it would focus on collaboration between government and the 
private sector, as well as among various governmental entities at all levels, and the 
introduction of new technology (GPS, GNSS, LIDAR, BIM, Mobile Mapping, Cloud Computing, 
UAVs, etc.) to facilitate those collaborations. 
 
The overall conference will serve as an umbrella to include plenary sessions, an exhibit hall, 
and social/networking activities designed to create synergy among the many vertical 
segments (technical disciplines, applications, and sectors) of the surveying, mapping and 
geospatial community.  It will also feature a “conference within a conference” format in 
which participating organizations are encouraged to hold their own meetings and conference 
sessions. 
 
Among the organizations already engaged in development of the conference are the 
National Society of Professional Surveyors (NSPS), MAPPS, Bureau of Land Management 
(BLM), National Oceanic and Atmospheric Administration/National Geodetic Survey 
(NOAA/NGS), Fish and Wildlife Service (FWS), and Berntsen International Inc. 
 
This informal coordinating committee seeks expressions of interests in participating in the 
conference from other associations, agencies, firms and organizations.  If you would be 
interested in participation in a technical program tract, business (board of directors, 
committees) meetings, user group conference, agency coordination meetings, or other 
sessions that would constitute your organization’s “conference with a conference” feature of 
this event, please contact Curtis Sumner, NSPS Executive Director. 
 
Your expression of interest should include, to the extent possible, estimates of your meeting 
space requirements and how many conference participants you believe you can attract to 
this event.  Expressions of interest should be provided by April 1, 2014.  Based on all 
organizations’ requirements, the coordinating committee will search for an appropriate hotel 
or conference center venue and establish confirmed dates. 
 
For further information, or to indicate your interest in this event by April 1, 201 , please 
contact: 

Curtis W. Sumner, LS, Executive Director 
National Society of Professional Surveyors 

5119 Pegasus Court, Suite Q 
Frederick, MD 21704 

240-439-4615 - ext. 106 
curtis.sumner@nsps.us.com 
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New Mexico Professional Surveyors  
2015 Annual Conference  

March 20th – 21st, 2015 
Albuquerque Marriott Pyramid North, New Mexico 

 

FYI save the date for the NMPS Annual Conference it’s just 
around the corner. The NMPS Annual Conference will be a 
two day multi-session professional development conference.  
It will be held in Albuquerque at the Marriott Pyramid North.  
This conference will provide opportunities for networking, 
exposure to the latest equipment, and keep you informed on 
current trends in the surveying profession.  We are looking 
forward to providing a wide range of topics to be presented 
by survey professionals and related experts.  Listed below are 
just a couple of topics that will be presented: 

 Field to finish coding - NMDOT 
 New Mexico Land Grants – UNM Land Grant Studies 
 Photogrammetric and remote sensing techniques – 

NMSU Survey Department 
 Least square adjustments – Dr. Charles Ghilani/ Dr. 

James Reilly 
 Ethics 
 NGS OPUS Projects Training – Bill Stone 
 CFED Continuing Education – Ronald Scherler 
 GIS - Earth Data Analysis Center 

 

In addition NMPS would also like to extend an invitation to sign your kids up for Olan’s Project.  This is a new 
addition to our conference this year and we are very excited about it.  On Saturday, the children ages 7-12 
that are signed up will have a presentation, hands on interaction, and a visit with the vendors.  This would be 
great opportunity for our children to see our profession and hopefully show an interest in becoming a 
professional surveyor. If you have kids that are interested in attending, please check the box and let us know 
how many kids will be joining on the conference registration form. 

 

 

NEW MEXICO PROFESSIONAL SURVEYORS 
412 N. DAL PASO, HOBBS, NEW MEXICO 88240 
(575) 393-1462 | patty.nmps@gmail.com | www.nmps.org 

 



 Personal     Business

 Personal     Business

 No  Yes    How many kids? _________     

REGISTRATION FORM - 2015 NMPS ANNUAL CONFERENCE
ALBUQUERQUE MARRIOTT PYRAMID NORTH

5151 SAN FRANCISCO RD NE
ALBUQUERQUE, NEW MEXICO 87109

MARCH 20TH AND 21ST, 2015

Call (877) 622-3056 or https://resweb.passkey.com/go/nmprofsurveyors2015

for Lodging Reservations!

Note:You must specify New Mexico Professional Surveyors group block for special rate!

(Only one person per form!)

NAME: d                                                                                                 
ADDRESS: 
CITY:                                                   STATE:                       ZIP: d
PHONE:                                               
EMAIL: 

Please Check One 

Will you have a 7-12 yr old attending the Olan’s Project?  

Payment:   VISA     MasterCard 
Credit card #: ______________________________________________________________
Name on Card (Please Print) __________________________________________________
Billing Address _______________________________ City _________________________
State ________________ Zip ____________________ Exp. Date ____________________
I hereby authorize NMPS to bill my credit card for the Total Amount Due.

Signature: ___________________________________________________Date: _________________

Early Registration forms must be postmarked by February 28, 2015 to receive discounted rate.
NO EXCEPTIONS!

Return to: Executive Director NMPS, 412 N. Dal Paso, Hobbs, NM 88240, email to 
patty.nmps@gmail.com, or fax to (575) 393-4836.

Out-of-state Licensed Surveyors are eligible for membership rates if a copy of a current ID card is provided 
from your state’s organization.

OFFICE USE ONLY:  Postmark Date ____________________   Check # _____________

Friday Only Saturday Only Both
Member $280      $280      $355     
Non-Member $445 $445 $520
Technician/Intern
Member $155 $155 $230

Technician/Intern
Non-Member $237 $237 $312

                                           Registration Fees  

   Early Regist. Discount (See note above)  

                                Total Amount Due  

Note: Deduct $25 for all
registrations postmarked
on or before Feb. 28th, 2015

(Make Checks Payable To: NMPS)

Before February 28th, 2015
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Ira Hardin
Hardin Engineering
Las Cruces, NM

Keith Stickford 
North Star Land Surveying
La Jara, NM 

Thomas Johnston
Wayjohn Surveying Inc. 
Albuquerque, NM

Glen Thurow 
Land Links & Consulting Services, 
LLC 
Albuquerque, NM

Salvador Vigil
Land Surveying Co, LLC
Santa Fe, NM

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.

Tim Aldrich 
Aldrich Land Surveying 
Albuquerque, NM

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

Isaac Camacho
Brock & Bustillos Inc.
Las Cruces, NM 

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

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

Kery Greiner
Diamondback Land Surveying
Mesilla Park, NM

Sustaining Members   

Thank you for  
  your support!



Obituary - Ron Tyree
Sadly, Ron Tyree passed away on December 20,  
2014 from complications following a stroke. He 
was 80.

To Holly Strasburg, Ron Tyree’s daughter:

On behalf of the New Mexico Professional Land 
Surveyors I’d like to pass on to you and your 
family our deepest condolences on the passing 
of your father Ron. I had the pleasure of be-
coming his friend through the organization and 
had the privilege of following a number of his 
mineral surveys in southwestern New Mexico. 
His high quality work truly will live on and is a 
real testament to his honesty and integrity as a 
human being and surveyor alike. 

Ron was truly one of a kind and will be deeply 
missed. He did so much for our organization 
and the surveying profession in New Mexico 
and throughout the western United States with 
his involvement with NMPS and in Westfed. I
am so happy that we at least were able to honor his dedication and commitment in 2011 by presenting him 
with the Lifetime Achievement Award. (Amanda Allred)
     
Ron Tyree was a native New Mexican who was born in Las Vegas, New Mexico in 1934. He began his 
surveying career with the New Mexico State Highway Department in March of 1954. He attended the 
University of New Mexico for two years taking math and other survey related courses. In 1956 he went 
to work for John West Engineering in Hobbs, New Mexico. In 1961 he obtained his New Mexico Profes-
sional Surveyor License No. 3516. In the subsequent years he obtained Professional Surveyors licenses in 
Arizona, Utah, California, Idaho, Colorado, Wyoming, South Dakota, Montana and Nevada.  

Ron started Tyree Surveying in December, 1963 on a part-time basis and in 1966 brought the company 
to a full-time entity.  He was appointed a United States Mineral Surveyor in 1970 and he had also been 
instrumental in getting legislature written, submitted and passed for the betterment of the profession. Dur-
ing this time he had been President of the New Mexico Professional Surveyors three times and served as 
Chairman of the Western Federation of Professional Surveyors, which he co-chartered in its formation. For 
over  thirty (30) years he helped prepare and grade the Professional Surveyors exams. 

Ron also served on the Board of New Mexico Professional Engineers and Professional Surveyors serving 
as  Chairman of the Surveying Committee.  Mr. Tyree was  appointed to the Board on  June 2, 1997 by 
Governor Gary E. Johnson.  Δ
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