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EDITORIAL
2018 is upon us, can things get crazier than last year, "hold on to my beer",...as they say.
Welcome to Conrad Roybal as this years NMPS President. I'm sure he has been hard at work in preparation of this years' annual conference. We look forward to another productive year under his leadership.
Here’s hoping that the new year brings prosperity and loads of work. I want to thank all of those who keep
the contributions coming and also for the great photos . In this issue there is more more food for thought
from some of our regulars, namely Earl, Knud, Dan, Jason and also Jack Kesler continues his quest for
updating his work with the TI series calculators.
A big thank you to our advertisers for their continued support.
Periodically I have been browsing the NSPS website and as usual there are a number of useful topics to
peruse; NSPS Political and Legislative Alert Team (PLAT) mobilizes grass roots action on national public
policy issues of interest to the surveying profession. The purpose of PLAT is to identify surveyors who are
willing to establish relationships with members of Congress to influence policy in a manner favorable to
the profession. NSPS are on the lookout for volunteers to connect with senators from each state.
(see nsps.org)
As part of NOAA’s National Geodetic Survey’s (NGS) mission to provide access to the National Spatial
Reference System (NSRS) and to be a leader in geospatial activities, the agency periodically conducts
seminars on various subjects detailing topics in geodesy, geodetic surveying and elements of the NSRS.
The presentations are both in-class, or presented as webinars. Past webinars can be accessed from the NGS
Online Learning Resources web page.
There is also an on-going question and response section regarding the ALTA standards and workings that
is pretty informative. I believe Gary Kent provides some valuable input here. Check it out on the NSPS
web-site too.
We hope that you all had a wonderful
festive season and that you are ready to
tackle the new year with gusto!
Barry

Front cover: Armando Haynes, CSTI Crew Chief,
at Holly Hotel Construction Site in Albuquerque.
Back cover: Armando Haynes setting up at the
Community Center in Dulce, NM.
Submitted by David Acosta.

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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President’s
Angle
Chris Pappas, PS
(2017 NMPS President)
and
Conrad Roybal, PS
(2018 NMPS President)
December 8, 2017

As I look back over the last year I am amazed how much has happened. There has been a surge in
participation from the younger generation in the NMPS, the redesign of the NMSU Surveying program
into a Geomatics program, the passing of the practice act and the battle over statute of limitations,
defending the educational requirements at the Board of Licensure, the list goes on and on.
I am honored that the New Mexico professional Surveyors has allowed me to serve as the president this
last year. There is no bigger honor serving my profession and working with other passionate Surveyors.
Surveying is what I have always wanted to do and will continue to serve the profession in any capacity
that I can. As I look ahead the future looks bright and with Conrad Roybal as the next president I know
we are in capable hands. He is intelligent, energetic and has a passion for the surveying profession.
Under his leadership the organization will become stronger than ever.
Thank you
Chris Pappas
Dear Fellow NMPS Members,
Please allow me to introduce myself. My name is Conrad Roybal and I am currently the President Elect
of the New Mexico Professional Surveyors Organization. I am a graduate of the New Mexico State
University Surveying Program and am employed at the New Mexico Department of Transportation as
a Professional Surveyor Manager.
For the past couple of months, I have been working on organizing the 2018 conference, which will take
place at Sandia Resort and Casino, April 27th and 28th. NMPS will also be hosting a golf toumament
on April 26, 2018 as well. The proceeds from this fundraiser will go towards the New Mexico State
University Geomatics Program, which has recently been going through a restructure process.
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There will be several speakers at the 2018 conference, which will include, Mr. Jeff Lucas from
Birmingham, Alabama. He will be covering topics such as, "Boundary Dispute Resolution", "How to
make a boundary determination that will win in court", "Better business practices and the law", and
''The Pincushion Effect". Each topic will be half day subjects rather than one topic for the whole day.
Mr. Bob Green and Dustin Hoagland (Vectors Inc.) will team up with Ken Martinez from ECad and
cover 'Scan to CAD solutions'. This will involve workflow of point cloud data and Autodesk Recap.
Since some surveyors work within land grants, I thought it would be a good idea to have the New
Mexico State Historian cover the history of land grants of New Mexico. Since drone technology and
software is one the rise, I thought it would be useful to include this topic in the conference. Aerotas from
Costa Mesa, California will be covering "Profiting from Drone Mapping- the complete workflow".
These are just few of the guest speakers at the conference.
I look forward to serving as the 2018 NMPS President. I hope to see you all at the conference!! If you
have any questions or concerns, please feel free to contact me at conrad.roybal@gmail.com.
Respectfully,
Conrad F. Roybal, PS

412 N. Dal Paso
Hobbs, NM 88240
Tel: (575) 393-3117
Fax: (575) 393-3450
www.jwsc.biz
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A Surveyor’s View of Our Profession
By Dan Muth, AZ RLS, NM PS, TxRPLS, CFedS

The focus of the professional surveying societies today seems to be on the decline of the number of
surveyors out there. Some are even beginning to raise this concern to a level of soft panic. On the outward appearance, it seems the surveying community is headed for a perfect storm of becoming obsolete.
Technology has depleted apprenticeships; educational institutions are struggling to meet enrollment
targets; and everyday more and more surveyors are leaving the labor force through attrition and
retirement. Not a promising picture of the future, is it? OR is it?
The professional surveying societies all seem to be following the same pattern. We seem to think the
answer is to go into schools and target children and show them cool toys and WOW them with technology.
Is that really where our value is? In toys? In technology? It might be a good way to get a message out to
the public about the science behind what we do; however, that is hardly unique. Farmers use RTK now to
plow their fields and anyone can go to Walmart and buy a drone. So, toys no longer set us apart.
I think the greatest benefit the professional surveyor has to offer is teaching about land stewardship. It has
been my experience that the average person; without hesitation; can tell me where their vehicle registration is. However, if I ask them for a copy of the deed for their property I get a look of bewilderment.
Why? Because people are not taught to be stewards of their property or how. It used to be taught. When
this country was agrarian in nature, land tenure and stewardship were taught just as reading, writing and
arithmetic. Now that we have entered the modern age; those principles are no longer taught. Does that
mean they have less value? No, it means that those whom are informed have a greater value. So why
we are pushing toys when we should be driving education toward stewardship? Why do we focus our
attention on the kids who excel in trig star and give them scholarships and ignore the kids in Future
Farmers of America and 4-H who still receive instruction on what an acre is and how to calculate it?
Every year I commit a few evenings to teach the local high school Future Farmers of America kids about
the Public Lands Surveying System and how to read and plot aliquot part descriptions on a quadrangle
map. These kids get it; and it has meaning to them. So, I wonder if we aren’t targeting the wrong students.
As an experiment, I started asking around to some of the land surveyors I know and asked where they were
from and if they grew up in a big city or a small town. I was not surprised to learn most of them grew up
in small towns. I will say though; my experiment was hardly scientific. The common thread though was
obvious.
What if the focus changed. What if, instead of surveying education focusing heavily on technology, toys,
science, and engineering; the focus was heavy on law, tenure, history, with less emphasis on science,
engineering and technology. Every day, I see examples plats where surveyors demonstrate their
mathematical prowess and computational skill beyond reproach. Some can even demonstrate a result
EXACTLY wrong to 9 decimal places. Since the surveying degree became popular and most jurisdictions adopted it; the focus of practicing surveyor has gradually changed to the exactitude of the science of
measurement instead of the art of knowing what to do with it. At some point, even the NCEES needs to
understand that boundary surveys are not engineering projects were the solutions can be generated from a
manual or specification book. Boundary surveys are 98% application of law and 2% application of science
of measurement. In fact, a boundary survey is one of the few places where an incorrect measurement can
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still yield the correct answer (that should generate some mail). From an education stand point I realize the
science is easier to quantify and qualify therefore easier to teach. The question then becomes why become
a surveyor? What does a surveyor have to offer?
We are the caretakers of the nation’s cadastre. It’s about time we start to act like it. That is our
value. I believe our focus should be on land stewardship and tenure. Just a thought.
So now that the membership question has been addressed let’s look at another issue that is starting to
make it’s way around professional society board room table. DEREGULATION. Does anyone have an
idea where the professional societies in surveying stand if the profession is deregulated? I would venture
to guess no. However, I do have a theory. If the model for your practice has been in the performance
of construction staking and mapping; well you could be in big trouble. The future for you will become
over populated with gizmo wielding techno-geeks; under cutting each other buying work; trying to gain
an edge in a very competitive yet ever shrinking market share (MAYBE). If you are the person who built
their practice around boundary surveying you probably won’t notice anything different. Except maybe
you have less surveyors to talk to. Deregulation is not as scary as it sounds. I happen to believe there is a
HUGE opportunity for the surveying societies to assume the role they should have always had.
I am an Arizona Surveyor, so that is basis of my belief and background from where my comments are
about to come from. Anyone who has ever asked me or discussed it with me has received an ear full of
my displeasure of being regulated by a multi-disciplinary board. Our Board is made up of predominately
engineers and architects with a single land surveyor member. There are other “members” under the
Board’s umbrella like alarm installers and home inspectors but they don’t have sitting members on the
board itself. The single largest hurdle with this type of board is trying get policies in place by a single
member profession. As an example, the state surveying society has tried to get continuing education
instituted since the 1990’s. Every time the board is approached with a proposal; the society is met with
resistance to maintain the status quo. Not because it isn’t needed, but because it is considered burdensome to the Board. Some will say I am guilty of oversimplifying the issue but in essence that is really
what it boils down to. So, I ask you; who is in a better position to protect the health safety and welfare
of the public? A group of concerned surveyors working to better the profession or a group of governor
appointed bureaucrats meeting once a month? I envision deregulation as a chance for the state societies to
become the governing bodies that set the standard of practice in their states for surveying. Where are the
courts going to look if the Boards no longer exist? I believe they will no choice but look toward the state
societies, NSPS or WestFed. This is a golden opportunity for the societies to step up and become relevant
again in a way that they have never been before. Does the produce manager at your local super market
dictate to the butcher how the meat is cut? Probably not. But that is how multidisciplinary boards are
operating. So I am drawn to the conclusion that deregulation may actually be more of a benefit than
harmful.
So what role would or can the professional societies play in all of this? Because, while all of this is going
on; we are in an age where social media has taken away many people’s need to congregate. Regulatory
agencies are becoming obstructionist because of their own processes. Finally, many surveyors are sole
proprietors, or over worked and struggle to balance professional lives with their personal lives. So where
do the professional societies fit in?
The professional societies nationally and in each state, need to assume the leadership role they have. Let
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us have a clear understanding of the situation; whom sets the standard of practice? The practitioner; not
the NCEES or the Board of Technical Registration. I have been in court and testified as an expert witness
several times; I have yet to see anyone from the “board” or NCEES there in that capacity. Therefore, if the
practitioners are setting the standard for the basis of civil litigation, why then, are we allowing ourselves to
be dictated to by regulatory bodies that ignore us? I believe the societies have the duty to galvanize their
membership by offering protection from these agencies instead of trying to support these agencies. The
societies need to get on board with the idea that providing cost effective online educational opportunities
will continue to be the wave of the future. Big parties and conventions are not on people’s radar anymore
or at least right now. The societies have done a decent job in providing opportunities for insurance both
E&O and health; however, there is room for improvement here also. Finally, the societies have got to
get away from acting like social clubs or the other extreme regulatory agencies. The societies should
not be concerned with popularity contests; awards for the “I love me wall”; or misguided ego-centrism.
The societies need to be setup for mentorships; advisory groups; support systems; educational
discussions, classes, short courses, seminars; and finally, role models for the standard of practice.
Lastly and individually, each one us needs to understand we do not live in a bubble. We live in an interactive society. Everything we do, say, write, and put online ripples through society. With that in mind we
need to always be aware of the public perception that our presence produces. We as a profession must
try to be the solution to the boundary question. Not the cause of the boundary question. I firmly believe
that if our profession and our professional societies do not make some drastic changes towards
supporting the practicing surveyor instead of regulating them; we shall become a footnote of
history. Δ
Dan Muth is a practicing land surveyor in
Eastern Arizona, and has been in the profession
for 37 years. A past President of NMPS, a past
Chairman of APLS, former Mayor of Springerville,
Arizona, Chairman of Eagar Planning and Zoning
Commission, Apache County Planning and Zoning
Commissioner, Apache County Board of
Adjustments, dedicated husband, father and coach.

Surveying Education - A University of Maine Perspective
By
Knud E. Hermansen
P.L.S., P.E., Ph.D., Esq.

I believe it is important to keep practicing surveyors aware of the evolving state of surveying education. I
cannot speak for all surveying programs. I can speak for the surveying program at the University of Maine.
Let me say that there are many excellent surveying programs and surveying faculty members across the
United States. Contacting the program in your state will probably reveal similar initiatives.
Surveying education at the University of Maine takes place in the Surveying Engineering Technology
program. The program is one of four programs within the School of Engineering Technology. The School
of Engineering Technology is part of the College of Engineering.
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The Surveying Engineering Technology program is an ETAC/ABET accredited program. ABET
establishes standards for engineering and surveying programs Nationwide.
Faculty within the Surveying Engineering Technology program must have at least a master’s degree in
surveying or related field, have at least three years of practical experience, and must be licensed as a
surveyor. Currently, all faculty within the program have a Ph.D. and are licensed as surveyors in at least
two states. Two of the faculty are also licensed as professional engineers. One is also licensed as an
attorney at law.
Graduates of the program meet the minimum education qualifications for licensure in every state. They
also meet the minimum educational qualifications for licensure as a professional engineer in Maine.
Students at the University of Maine can opt to obtain a dual degree in surveying and forestry without taking any extra credits. Of course, students choosing this option have no elective courses to choose from.
Students that pursue only the surveying engineering technology degree have a heavier concentration on
engineering aspects, geodesy, construction, and land development.
As with many surveying programs across the Nation, student enrollment is less than optimal and is
always a concern to the university administration. While there are plenty of jobs with excellent salaries for
graduates, it is hard to attract students to the surveying program. Enrollment in the surveying program at
the University of Maine is around 70 students. Recent trends show the enrollment is rising.
In the future, the surveying program plans to expand distance education courses allowing students to
obtain many if not all surveying courses utilizing distance education. There is now a Professional Science
Master’s degree in Engineering and Business with a concentration in surveying that is offered entirely on
line.
As an aid to distance education students, the tuition for distance education courses for non-Maine
residents enrolled in the Professional Science Master’s degree program is only 1.25 times the in-state
tuition. Veterans receive in-state tuition rates.
In the near future, the surveying program plans to partner with community colleges, engineering, or
forestry programs in those states that do not have a surveying program in order to be able to offer dual
degrees to provide surveying graduates for that state. For example, a student entering an engineering
program in XY state university would have the option of taking surveying courses on line that are
offered by the University of Maine. Judicious use of electives in their engineering program, established
through cooperative arrangements between the programs, would allow the student to obtain both degrees
without taking excess credits. Upon graduation, the student would receive a bachelor of science degree in
engineering from XY University and a bachelor’s of science degree in surveying engineering technology
from the University of Maine.
If the distance education surveying engineering technology program is approved the tuition rate will be
1.25 times the Maine in-state tuition. Veterans already receive in-state tuition rates.
If any state surveying society or non-surveying program would like to explore this option for their state,
contact Ray Hintz at Raymond.Hintz@maine.edu You can also contact Ray if you would like information
on the master’s degree with a surveying concentration. Δ
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TRAVERSE TABLES
By
Jason Foose

I found this nifty item in the back of an 1883 edition of Davies’ Surveying. The original publish date was
1870. Quoting from the book’s preface:
“Davies, Elements of Surveying, first published in 1830, was designed as a text-book for the pupils of
the U.S. Military Academy, and in its preparation little regard was had to the supposed wants of
other institutions.
The work was, however, received by the public with more favor than anticipated, and soon became a
leading text-book in Colleges, Academies, and the higher grade of Schools. For the purpose of adapting
it more fully to the requirements of these institutions, the author made many changes in successive editions and gave it his final revision in 1870.”
Much like the contemporary public use of GPS we see another historic example of devices made for
blowin’ up folks put to good civilian use. So, on that bombshell, let’s hop back in the time machine and
see how they did it before calculators, cad, and GPS. I caution readers that what happens in 1883 stays
in 1883, so if we run across Glen Thurow dragging a chain across the Rio Grande just be cool about it
ma’an!
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Figure 1 are the tables numbered as appendix page 116 and page 117.
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The two pics above are the upper left (fig 2) and lower left corners (fig 3)
of the left page 116.

Figure 4 to the left is the lower
left portion of the right page numbered 117.
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So how does it work? Well, there are three moving parts. The angle of the line, the distance of the leg
(or magnitude of the vector), and the lat/dep (rectangular components). Think of distance as any unit of
linear measure like U.S. Survey Feet, International Feet, or Metric. It doesn’t matter because “feets is
always feets” and metric is always metric. Latitude is simply the cosine of the angle and departure is the
sine. We can boil that down one further and say they are just the percentages over and up of the “angled”
distances.

So it’s pretty easy-peasy. If your line is 1 foot long at 22° then your “up” is ninety-three hundredths and
your “over” is thirty-seven hundredths. 22° for 100 feet is, you guessed it, 92.72’ and 37.46’
Okeydokey, let’s try 143 feet at 22°. We can do this in pieces to get the answer. Find 100 on the table. Your
L&D’s are 92.72’ & 37.46’. Next find the L&D for 43. They are 39.87’ & 16.11’. Add up your like terms
(Lats+Lats and D’s+D’s) and you should get Lat=132.59’ and Dep=53.57’. This “adding” should work for
any distance great or small. You can shift decimal points for tenths. For example look up 47 for .47’ then
shift the Lat’s decimal point to read 0.4358’. Notice at the bottom of the page we have 68° listed and the
L’s & D’s are flipped. That’s the angles, sines, and cosines showing off their reciprocal properties.
But wait, that’s not all! We can turn this table around. Remember it’s 1883 and we don’t have a data
collector, calculator, or anything electronic for that matter. The railroad hired us to lay out a spur adjacent
to the main line. All is good until we hit that gosh dern’ Rio Grande Gorge. We pushed the instrument man
over the side so he could retrieve the transit he “inadvertently” dropped, but we still have that young kid
and a chain. The plan calls for a new trestle 50 feet north of the main track and skewing away at 22°. The
gorge is some 500 feet wide. What do we do? Well, let’s give this a whirl. Measure along the existing main
line trestle precisely from one side of the gorge to the other. If we get some oddball number like 489.12’
lets just round that up to 500.00’ and precisely set a mark for the other end of the baseline. Okay, so now
we have a baseline with a latitude of 500.00’ to work with. Let’s send the kid back to the chuck wagon
to fetch the book of tables. We know the table only goes to 100’ but we are book learn’t enough to know
that 100 goes into 500 five times, so we can “times” it. We look up 100 under 22° and get a departure of
37.46’. Sounds right, ehhh? Not so fast! Shucks, our latitude is only 92.72’ and five times is 463.60’. So
for starters we’re gonna be short and the table don’t go to 100’ in lats anyway. It’s at this point we hear
some cussin’ and dialogue like “Dadgummit, that 100’ is on the skew not the baseline. Never mind, we’ll
just switch mules and times 50 by 10…Dooaah horse apples! That don’t fix the skew problem either”. It’s
at this point the kid says “use 54”.

The party chief exclaims “Whaaaat, that don’t make no sense’ ahtall boy!” The young chainman calmly
explains “Oh but it does amigo. The latitude for 54’ is 50.07’. If we just add one link to the baseline we’ll
have a lat of 500.7’ and we can multiply 20.23’ by ten for 202.3 feet departure. We’ll hit our mark if we
remember to add the 50’ track offset and square up the perpendicular with a good 3-4-5 right angle from
that fancy steel tape”. The party chief replied to the young chainman “Glen, you earned your keep today.
You’re the new instrument man”. The boy responded “Thanks Mr. Stock. Now can we go down to the
river bottom and pick up Mouland and the transit?”
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Okay, we’re back in 2018. I bet on their next gorge crossing our railroad surveyors start with a baseline
that matched a published latitude, don’t you? Okay, so where do we find this information today. Well
fortunately it is on board every calculator under the sin and cos buttons. Yeppo folks, right at your fingertips. Just take the desired trig function of the angle and multiply by the distance on the angle. Pretty handy
right? Rectangular/polar conversions are also modern counterparts to these tables.
Here’s a few thoughts when retracing old surveys. Notice that the tables are resolved to ¼ degrees
increments. What could we surmise about angular measurements found on an 1883 plat? How about
the standard of care for angular reporting was no less than ¼ degree or perhaps a reasonable interpolation between. Yes kiddos, that’s right. Your gps bearing better be at least ¼ of a degree out of whack
before you even think about questioning that weird looking old timey splined steel bar at the block corner
supposedly set by somebody named “Axel”. Also, your distances might only be resolved according to
these ¼ ° components. Disrespecting these interpolations amongst the innards of that old plat can make a
fool out of any rope stretcher reporting to the hundredth.
Okay now the legal disclaimer: The characters depicted herein are in no way related to or represent
John Stock, Dennis Mouland, or Glen Thurow...except the part about a long long time ago and before
electronics. That’s accurate, really accurate! Δ
Jason E. Foose R.L.S.
Mohave County Surveyor
Feel free to contact me at rls43185@gmail.com with any questions or ideas.
Note: Just in case anybody questions the steel tape’s existence in 1883, I offer this tidbit describing it at
emerging technology in the era or “our story”. Not quite available commercially, but the “John Stocks”
of that time would have considered it new fangled devil powered equipment ushering in the demise of
civilization and all things holy until they got their hands on one and burned up the miles!
http://www.surveyhistory.org/steel_tape1.htm

An Introduction - The Land Surveyor's Guide
to the Supreme Court of Colorado
by Brian Portwood, PLS

Please see: The Land Surveyor's Guide to the Supreme Court of Colorado; a reference text supporting
education of land surveyors, by Brian Portwood, PLS
Brian has kindly made his work availble in this regard and although it covers Colorado Court cases, it
could be of interest to Surveyors in NM. He also has similar works for a handful of other western states.
We encourage you to contact Brian directly should you want more information. Editor.
Although the typical modern land surveyor, being highly skilled and versatile, wears many hats and
performs a wide variety of functions, serving many different purposes, the most basic role of the land
surveyor in our society remains what it has always been, as the principal provider of a professional
level of expertise on boundary location issues. The primary reason why the practice of land surveying is
limited to those who have demonstrated that they are capable of functioning as professional decision
makers is to eliminate the serious economic and social problems which can result from incompetently executed

Benchmarks - January 2018

17

boundary surveys, by creating a group of qualified professionals, who can be relied upon to deal objectively and diligently with all boundary issues. As all land surveyors know, they can be called upon either
to create new boundaries or to retrace and restore existing boundaries, and as we will observe, these
represent significantly different functions, with very different legal implications. In either case however,
land owners expect the surveyor to provide reliable results, because boundaries that they cannot rely
upon are obviously of no value to them, and in fact can cause expensive problems, potentially resulting
in serious liability for both the land owners and the surveyor. While the right of land owners to rely on
new boundaries marked on the ground during an original survey is generally absolute, whenever existing boundaries are surveyed several important questions arise, based upon the needs, expectations and
responsibilities of the land owners relating to the survey and their boundaries, how well the land owners
understand the legal effect of a retracement survey, and to what extent they are legally entitled to rely on
the survey. Whenever a survey of an existing boundary is requested, it must be presumed that the land
owner intends to rely on that boundary for an important purpose, and therefore expects the surveyor to
locate and mark the boundary in a manner that the land owner can utilize with complete confidence, so
the essential question becomes whether or not the survey will prove to be legally supportable, justifying
the land owner's belief that the corners and lines marked on the ground for his use are genuinely reliable.
Boundaries do not exist in isolation however, quite the contrary in fact, as we will learn on this historically oriented journey, many legal and equitable factors associated with title law are capable of exerting
control over the fate of even the most well documented boundaries, thereby preventing both resurveys and
original surveys from having their intended effect, while also presenting legal challenges which can have
an impact upon the work of land surveyors.

The typical modern surveyor is a master of measurement science, at least as it applies to land, and is well
equipped with superb technological tools for that purpose, so if boundaries were controlled entirely by
measurements the law would not be a factor, and the surveyor would have no particular motivation to
learn about the law. However, boundary and easement location issues which surveyors often encounter
are controlled by evidence, making it essential for the surveyor to recognize the potential value of the
conditions observed on the ground by the surveyor as evidence, to appreciate the importance of
discovering all such evidence, and to understand which evidence is most likely to prevail. Measurements
themselves can be evidence, but as every surveyor should already know, measurements can become
controlling evidence only in the absence of higher and stronger forms of evidence, which are seldom
truly absent, although their presence may well go unrecognized. Some surveyors choose to take the position that they are measurement experts only, with no need or reason to learn about the law, and of course
they are entitled to make that decision, since no one can require a professional to do anything that the
professional feels unqualified to do. Some surveyors believe that the practice of land surveying is strictly limited to applying existing numerical values of record to the ground, therefore measurement and
computer skills are all the surveyor really needs, and indeed it is possible to have a full career in certain
branches of the surveying profession based entirely on such technical knowledge, so in fact there is no
absolute necessity for every surveyor to know every aspect of land rights law. The surveyor who intends to
participate as a professional in projects involving land rights however, should realize that all professionals
bear a fundamental burden to operate in good faith, in all respects, at all times, toward all parties, which
means respecting and honoring all land rights, both public and private. In order to carry that professional
burden, the surveyor is obligated to protect the land rights of all parties by retracing and resolving existing boundaries in a manner that is legally supportable, so that the surveyed boundary holds real value,
and the land can be safely developed without unfortunate consequences, which means that all boundary
surveys must be based upon the best available evidence, rather than on measurements alone, in disregard for
superior evidence. Developing a genuine appreciation for the value of all forms of boundary evidence,
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and developing the ability to recognize and properly utilize all such evidence, is essential to becoming a
complete land surveyor, and is the hallmark of a truly dedicated professional surveyor. Since land rights
of all kinds are controlled by evidence rather than technical information, the basic premise set forth herein
is that the surveyor can clearly benefit from knowing what constitutes valid boundary evidence, and also
from learning what kinds of evidence support the existence of easement rights.
It should be understood that the goal for surveyors, in learning about the law, is not to come to independent conclusions about the legal principles that are involved in land rights controversies, or attempt to
apply those principles independently, but simply to objectively observe those principles in action, and
thereby come to recognize their potential significance in any given situation. By observing how land rights
conflicts are judicially resolved, the surveyor can develop a better appreciation of how the work of the
surveyor interacts with the law, and a better understanding of why surveys sometimes control boundary
and easement locations and sometimes do not. Engaging in education of this type is not intended to make
the surveyor an expert on the law, it is intended only to familiarize the surveyor with situations that are
similar to those which the surveyor may encounter, so the surveyor can see how such situations typically
play out, and can identify and note the possible presence of important legal factors that may determine the
outcome, when the surveyor is confronted with comparable circumstances. Learning about the law can
enable surveyors to point out potentially problematic situations, and thereby be of greater assistance to
both land owners and attorneys, who are entitled to expect the surveyor on their project team to be able
to demonstrate a professional level of knowledge, the ability to understand such matters, and the ability
to contribute relevant information and communicate about land rights issues effectively. Only judges and
attorneys need to know the procedural aspects of the law that are applicable in the courtroom, but
surveyors need to have a sound grasp of the principles of law and equity that are relevant everywhere else,
in order to understand how and why land rights can be gained and lost, impacting boundaries, easements,
acreage and legal descriptions. The surveyor has no authority to adjudicate land rights, and should never
set out to do so, but the surveyor does need to understand the rights of all parties, public and private, well
enough to recognize those rights when they appear, in order to avoid damaging them. Its essential for the
surveyor to realize that the primary role of the retracement surveyor is that of a gatherer of evidence, and
nothing the surveyor does independently, such as laying out or staking a boundary of record, can have any
binding effect on any land owners, since no surveyor has any authority to alter any established boundaries.
Therefore, the prudent surveyor focuses first and foremost on fulfilling that responsibility to thoroughly
and diligently acquire all the available evidence, rather than simply proceeding to treat the measured
location of the boundary in question as an absolute demarcation of ownership. In summary, the surveyor
is authorized only to honor and follow the law, and is therefore charged with knowing and respecting the
law, the surveyor is not authorized to practice the law or question the wisdom of the law, and is ethically
compelled to maintain a perspective on all land rights issues which is completely professional and
objective.
The purpose of this book is to review the decisions of the Supreme Court of Colorado which have guided
and influenced the development of those aspects of the law that matter most to surveyors, in order to
provide insight regarding how the Court has dealt with land rights disputes, and to allow surveyors to
recognize the legal and equitable factors which the Court regards as decisive. It should be understood that
statements made by the Court are not intended to constitute an instruction manual for surveyors, and even
when specifically discussing surveys, the Court typically has no intention of laying down any specific
rules of practice for surveyors. The thoughtful reader may well observe however, those practices that find
favor with the Court, and conversely, those practices that the Court consistently rejects or disapproves,
from which the judicial view of the proper role of the land surveyor may be seen to emerge. Among the
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items that the prudent surveyor will take particular notice of, are the instances in which surveys are upheld
as controlling, and of at least equal importance, the conditions and circumstances under which surveys
do not control. As we will see, in some cases surveys were done which had no legal or controlling effect,
while conversely in other cases surveys were not done when they clearly should have been, and the consequences of those failures to obtain surveys are highly noteworthy as well. While there are some cases in
which the Court has been critical of surveyors, there are at least as many cases that are affirmative of the
value of surveys, particularly those surveys in which all available evidence was taken into account and
treated with a high level of respect by the surveyor. Many of these cases do not directly involve surveys or
surveyors at all, but such cases can nonetheless be very enlightening to surveyors, since they drive home
the important point that it is typically the acts of the parties themselves which ultimately control the legal
status of their land rights, often including boundary and easement locations. One elementary lesson to
be learned here is that only the judicial interpretation of the statutes performed or approved by the Court
governs the true meaning of each statute, and the Court is highly cognizant that statutory law is not to be
applied in unintended ways which facilitate injustice, so the Court always strives to implement the law in
a manner which achieves equity and justice. Another essential lesson is the intrinsic value of all actions
taken in good faith, as only rarely does a party who endeavored to faithfully follow the spirit of the law not
prevail, while numerous instances will be noted in which the party seeking a rigid application of the law
meets with defeat. As we will discover, all of the powerful principles of law that can apply to land rights
are of no avail to one whose actions run counter to the spirit of the law, or reveal an absence of good faith,
since nothing in the entire realm of land rights law can overcome these most fundamental tenets, which
govern acceptable behavior in our society.
It should be understood that only reading objectively, with an open mind and with the intention of learning
and appreciating the wisdom of the Court, rather than merely judging and criticizing the results of these
cases based on personal preferences or inclinations, will result in a beneficial experience for the reader.
Most surveyors are already aware that surveys do not always control boundary locations, and cannot
control title to land, but one primary goal of the surveyor in reading this book should be to develop an
understanding of how the law limits the capacity of surveyors with regard to boundary determination and
why such limitations are justified. The instincts and the training of surveyors typically cause them to feel
that a party who obtained a survey should always prevail over a party who failed to do so, but one valuable
lesson presented here is that the law treats surveys as just one of many forms of boundary evidence, therefore surveys can be negated and rendered ineffective, even those which were properly done. In addition,
the reader should be aware that the circumstances of each case are unique, and it cannot be presumed that
all similar situations are equivalent, since the presence or absence of even one subtle yet important factor
can change the outcome. We will bear witness herein to numerous errors, made by both land owners and
surveyors, and observe how the Court has historically handled the un-enviable task of dealing with the
legal consequences of ignorance, negligence, bungling and mistakes of every variety relating to
boundaries and easements. The astute reader will observe that many decisions of the Court have driven
and shaped the historical progress of Colorado law, and that virtually all of the decisions of the modern
era rest upon a very solid foundation, judicially formed during earlier decades. The historical efforts of
the Court to do justice and uphold time honored principles of equity are richly displayed herein, for the
benefit of all those who are interested, and each surveyor is free to decide how much of his or her time
this learning exercise merits. It is truly amazing how much can be learned when reading with an open
mind, so each reader is encouraged to read not for the purpose of scrutinizing and criticizing the positions
taken by the Court with respect to surveys and surveyors, but to understand and accept the wisdom applied
by the Court. Those who find themselves consistently shaking their heads and lamenting that the Court
was wrong, would be well advised to hit the reset button and start over, but not before letting go of any

20

Benchmarks - January 2018

personal notions that run contrary to judicial wisdom, approaching this material as an exercise in learning,
rather than an exercise in criticism. In addition, it will be seen that these cases represent excellent examples of problem solving, so surveyors can and should learn from observing the organized and methodical
thought process employed by the Court, and strive to develop their own problem solving skills along the
same lines.
Land surveyors are often told that they need to know the law, yet they have been given little guidance
on exactly how they can best accomplish such a substantial task, and they may rightly feel that there are
relatively few well organized resources focused upon the specific legal matters which hold particular
relevance for surveyors. Learning about the law in Colorado is implicitly tied to history, because the
true meaning and purpose of the law can only be well understood by those who have taken the time to
thoughtfully observe the evolution of the law throughout the era of statehood, and that premise is
manifested in the layout of this book. Drawing conclusions about the law after reading only a small
amount of case law frequently results in misguided opinions and positions, formed or taken in the absence
of complete knowledge about the current status of the law, and how the law developed to the point where
it stands at any given time, so historical context is genuinely necessary. This book is intended to present
those land surveyors who have an appreciation for history with the opportunity to learn how Colorado
case law has grown during the period of statehood, while offering those with less time for reading a handy
reference source and a point of introduction, from which they can launch their own exploration of any
particular branches of land rights law that may be of special interest to them. The law is readily available
to everyone, and the fundamental principles of law and equity that drive judicial decisions are not nearly
as difficult to comprehend as some have portrayed them to be, in fact those principles are all very solidly
based upon common sense and natural justice, which is readily apparent to anyone who reads the law
with an objective mindset. It is hoped that Colorado land surveyors will find this material interesting and
thought provoking, as well as enlightening and useful, and perhaps some will even be motivated to take
advantage of the citations provided herein to build a case law library of their own. The tapestry woven by
the decisions documented here is emblematic of the judicial perspective upon the perpetually evolving
needs of our society, and reflects the wisdom of those who have been selected to guide the course of justice
in Colorado. The consummate professional is forever striving, not only to achieve technical prowess, but
also to better know and understand his or her proper role as a servant of society, and absorbing the wisdom
that is embodied in the resolution of these legal battles can help to insure that the practice of each professional land surveyor working in Colorado is in alignment with the law, and thus well serves the needs of
his or her fellow citizens.
To a large extent of course, the activities of land surveyors in Colorado are mandated and guided by statutory law at the state level, and the performance of land surveyors is typically evaluated and criticized or
judged when necessary, in the context of codified rules of professional practice. While land surveying is
inherently technical in nature however, there are many aspects of our profession which pass beyond the
use of proper technical methods and procedures, and require the application of professional judgment.
Judgment skills are far more difficult to objectively measure than technical knowledge or compliance
with technical standards, yet such skills are widely acknowledged as being vital to long term professional
success, and his or her ability to develop sound personal judgment can shape the career path of a land
surveyor, ultimately determining his or her status and reputation, both within the profession and within the
surveyor’s community. Each surveyor must decide what the extent of his or her own personal commitment
to learning will be, and for those who elect to pursue advanced learning, this book provides an opportunity to embark upon an effort to obtain a level of wisdom which will support the development of sound
professional judgment. While knowing the law well enough to practice law is the sole domain of the legal
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profession, simply observing how the law is implemented holds highly valuable lessons for land surveyors, because only after having seen how land rights issues are resolved can one achieve a reasonably
complete understanding of the proper role of the land surveyor in our society. No effort is made herein to
instruct or direct the land surveyor, each reader is free to observe the results of the litigation documented
here, focusing particularly on the relevant principles that come into play, and to note the conditions or
circumstances under which those principles have been judicially exercised. From the cases presented
herein, the thoughtful reader can gain great insight into the value of the numerous forms of evidence that
are pertinent to boundary resolution and the existence of easements, which the typical surveyor is likely
to encounter in the course of his or her career, and come to realize the importance of honoring all such
evidence, by properly respecting and documenting it. By being mindful of the significance of this precious
historical information, each one of us can properly carry out our primary professional mandate, which is
to objectively protect the land rights of all those with whom we interact in our professional capacity, by
bringing sound judgment, as well as technical proficiency, to all of the work in which we engage.

It is hoped that even those with little concern for the law itself may find this book interesting from both
a historical perspective and a human interest perspective, so to make this learning experience palatable,
the cases are presented here in a manner that is intended to provide enjoyable reading. As opposed to a
dry and tedious recital of statutes, each case presented herein is an interesting real life story, involving
people from all walks of life, ranging from the wealthy to the impoverished, which holds valuable lessons
regarding the consequences of human behavior. Most of the cases are presented concisely, while 20
featured cases are more extensively treated, the objective being to thoroughly address the most
significant judicial precedents, landmarks and milestones that fall within the scope of this book, in a
manner which is chronologically balanced, while emphasizing cases from the most recent decades. Each
of the 20 featured cases begins with an introduction, followed by a timeline objectively presenting all
the known facts relevant to the controversy at hand, and concludes with analysis of the crucial aspects of
the legal proceedings and the outcome. Its always important to read the timeline quite carefully, with an
appreciation for the potential significance of each factual item, and its also often critical to note the
passage of time between successive events, which is quite dramatic in some cases, emphasizing the potentially great value of seemingly minor points of evidence originating in the distant past. These cases cover
a wide range of physical conditions and circumstances, from urban scenarios to very remote locations,
so those whose work takes place primarily in rural areas will discover stories about the kind of situations and controversies they can relate to, just as will those who are more familiar with issues involving
platted city lots. Legal citations are not presented in footnote form within the content portion of the book,
citations for all of the Colorado cases mentioned in the text are instead provided at the end of the
book, and are indexed both alphabetically and by topic, so the surveyor can obtain the full text of any
given case from any law library or other source of legal material. All interest in this book is genuinely
appreciated, whether complimentary or critical, and all questions and other comments are most welcome.
This book merely opens a door upon the subject matter discussed herein, intended to introduce surveyors
to the vast body of public information pertaining to the law, which may serve to broaden and fortify their
existing professional knowledge. Any surveyors who are inclined to provide input that will expand upon
this work, by contributing additional information which may serve to enhance the legal knowledge base
of our noble land surveying profession, now or in the future, are most heartily encouraged and invited to
do so.
Developing a genuine appreciation for the value of boundary evidence, in all of its forms, and the ability to
recognize and properly utilize all such evidence, is the essence of being a land surveyor, and the hallmark
of a professional whose work speaks for itself. The ideal boundary surveyor also adds great value when
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controversy or litigation arises, by providing superior expertise regarding historical research, along
with unique knowledge pertaining to locational matters, and this book is targeted at helping all land
surveyors, young or old, reach that level of expertise. Along our way on this educational journey we will glean
enlightenment by observing decisions of both the Colorado Supreme Court and the Colorado Court of
Appeals on many questions pertaining to matters of potential concern to land surveyors, such as:
How does the Court regard PLSS evidence, and which forms of PLSS evidence have historically been
judicially accepted and treated as controlling?
Do surveys always control boundary locations, and if not, what conditions or factors can prevent a survey
from fulfilling that purpose?
What level or degree of respect has the Court shown for survey monumentation, and can objects which
were not put in place by a surveyor have a legally controlling effect upon boundaries?
Do boundaries or record determine the extent of title or does the extent of title ultimately govern boundary
locations, and how do these two closely related fields of law intersect?
How do equitable principles interact with legal principles, and can principles of equity have an impact on
the validity or efficacy of surveys?
Have Colorado courts ever formally adopted or approved such widely known concepts of equity as
practical location, recognition & acquiescence, or estoppel, as being relevant to boundary determination?
How important is land use in the eyes of the Court, and can it ever have any controlling effect upon either
easements or boundaries?
How does the court view the acts of land owners in their roles as grantors and grantees, and can the acts of
those who are now long gone, but previously owned the land, still be relevant today?
How has the Court viewed and interpreted legal descriptions, does descriptive text always control, and if
not, what conditions can prevent a legal description from exerting controlling force?
Has the Court ever directly addressed issues concerning the platting of land, or the legal significance of a
right-of-way, or the resolution of boundaries of riparian land?
Does the Court treat or regard public land any differently than private land, and has the presence or
absence of public land, or easement rights held by the public, had any effect upon the Court's decisions
pertaining to boundaries or easements?
What role do Colorado courts see as appropriate for the land surveyor in our society, and has the Court's
view on this subject changed over the decades?
Upon completing this course of study, the attentive and diligent reader will have ample grounds upon which
to reach informed opinions on all of these matters and several others that are fundamentally connected to
the work of land surveyors, which may enable the surveyor to better serve the interests of the public and
all private parties, to become recognized as a reliable source of wise and prudent guidance within his or
her community, and hopefully to preclude the potential consequences of professional liability. Δ
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Jack Kesler has steadily been updating or upgrading his suite of TI *89 programs: Check the
latest out on the website:
https://drive.google.com/drive/folders/0Byv79l1-tINAeHlSQ1VsUlRRclU
A study of using coordinate transformations to convert NAD27 to NAD83 state plane coordinates
(CODE0203) in T.22N., R.16W., G.& S.R.M., Mohave County, AZ. By Jack M. Kesler 10/3/2017
The four parameter coordinate transformation.
Two-dimensional affine coordinate transformations.
Two dimensional projective transformations: (4, 6 and 8 Parameters).
STATE PLANE COORDINATE
TRANSFORMATION USING T8PARML
IN A TI89T OR TIVOYAGE200 HANDHELD.
BY
JACK M. KESLER
8/30/2017
INTRODUCTION:
The following sample demonstrates the use of the T8PARML program to
transform NAD27 coordinates to NAD83 coordinates. The NAD27 values are at the City
of Kingman Project Datum (Ground to Grid = 0.9997679) in U.S. Survey feet. The
NAD83 values are as generated with GPS at sea level in meters. The area covered is 4
sections: Secs. 16, 17, 20 and 21, T.22N., R.16W., G.& S.R.M., Mohave County,
Arizona.
Because of the size of these coordinates it is necessary to reduce the size of the
values to avoid a singular matrix error. The following equations represent the reduction
which was performed in EXCEL. An additional program has been entered into survey7
entitled SIZE to allow this to be performed in the handheld.
𝑁 𝑂𝐿𝐷 = 𝑁 𝑁𝐴𝐷27 − 1560000
𝐸 𝑂𝐿𝐷 = 𝐸 𝑁𝐴𝐷27 − 430000
𝑁 𝐶𝑁𝑇𝑅𝐿 = 𝑁 𝑁𝐴𝐷83 − 470000
𝐸 𝐶𝑁𝑇𝑅𝐿 = 𝐸 𝑁𝐴𝐷83 − 190000

EXISTING AND REDUCED COORDINATES:
PT
1
2
3
4
5
6
7
8
9
10
11
12
13
14

N
1553486.150
1558765.320
1564046.170
1564013.160
1564006.560
1558724.810
1553439.640
1553463.000
1553474.440
1556126.430
1561404.140
1564029.670
1564009.860
1561365.570

E
422264.420
422276.430
422293.010
427578.850
432862.230
432848.720
432835.630
427552.100
424908.310
422269.430
422284.470
424935.930
430220.540
432856.420

N-RED
-6513.850
-1234.680
4046.170
4013.160
4006.560
-1275.190
-6560.360
-6537.000
-6525.560
-3873.570
1404.140
4029.670
4009.860
1365.570

E-RED
-7735.580
-7723.570
-7706.990
-2421.150
2862.230
2848.720
2835.630
-2447.900
-5091.690
-7730.570
-7715.530
-5064.070
220.540
2856.420
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24

5
1564006.560
6
1558724.810
7
1553439.640
8
1553463.000
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9
1553474.440
10
1556126.430
11
1561404.140
12
1564029.670
13
1564009.860
14
1561365.570
15
1556082.220
16
1556110.050
17
1558740.540
18
1561376.120
19
1558738.780
20
1558757.180
21
1553451.250
22
473407.836
23
475016.493
24
476625.706
25
476615.600
26
476613.583
27
475004.178
28
473393.700
29
473400.803

432862.230
432848.720
432835.630
427552.100
2018
424908.310
422269.430
422284.470
424935.930
430220.540
432856.420
432842.170
427556.880
427560.990
427570.930
430204.700
424919.620
430193.830
189565.228
189568.890
189573.978
191184.769
192794.725
192790.594
192786.646
191176.565

4006.560
-1275.190
-6560.360
-6537.000
-6525.560
-3873.570
1404.140
4029.670
4009.860
1365.570
-3917.780
-3889.950
-1259.460
1376.120
-1261.220
1
-1242.820
-6548.750
3407.836
5016.493
6625.706
6615.600
6613.583
5004.178
3393.700
3400.803

2862.230
2848.720
2835.630
-2447.900
-5091.690
-7730.570
-7715.530
-5064.070
220.540
2856.420
2842.170
-2443.120
-2439.010
-2429.070
204.700
-5080.380
193.830
-434.772
-431.110
-426.022
1184.769
2794.725
2790.594
2786.646
1176.565

The reduced values were copied to the [crd] matrix in the TIVOYAGE200 and the TI89T
and used during the transformation.
A MATRIX ([BC]);
-7735.814
0.000
-7723.749
0.000
-7707.113
0.000
-2421.153
0.000
2862.192
0.000
2848.702
0.000
2835.633
0.000
-2447.938
0.000

-6514.047
0.000
-1234.709
0.000
4046.234
0.000
4013.165
0.000
4006.506
0.000
-1275.182
0.000
-6560.367
0.000
-6537.102
0.000

L MATRIX ([OMC]);
0.0081517
0.0093410
-0.0118742
-0.0214465
0.0014914
0.0149826
0.0179216

1.000
0.000
1.000
0.000
1.000
0.000
1.000
0.000
1.000
0.000
1.000
0.000
1.000
0.000
1.000
0.000

0.000
-7735.814
0.000
-7723.749
0.000
-7707.113
0.000
-2421.153
0.000
2862.192
0.000
2848.702
0.000
2835.633
0.000
-2447.938

0.000
-6514.047
0.000
-1234.709
0.000
4046.234
0.000
4013.165
0.000
4006.506
0.000
-1275.182
0.000
-6560.367
0.000
-6537.102

0.000
1.000
0.000
1.000
0.000
1.000
0.000
1.000
0.000
1.000
0.000
1.000
0.000
1.000
0.000
1.000

-3.36E+06
2.64E+07
-3.33E+06
3.87E+07
-3.28E+06
5.11E+07
2.87E+06
1.60E+07
-8.00E+06
-1.89E+07
-7.95E+06
-1.43E+07
-7.90E+06
-9.62E+06
2.88E+06
8.32E+06

-2.83E+06
2.22E+07
-5.32E+05
6.19E+06
1.72E+06
-2.68E+07
-4.75E+06
-2.65E+07
-1.12E+07
-2.65E+07
3.56E+06
6.38E+06
1.83E+07
2.23E+07
7.69E+06
2.22E+07

L MATRIX ([OMC]);
0.0081517
0.0093410
-0.0118742
-0.0214465
0.0014914
0.0149826
0.0179216
-0.0108032
-0.0038964
0.0047637
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-0.0191040
0.0035274
0.0207626
-0.0054220
-0.0134528
0.0050571
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X MATRIX ([ANSVECT]):
PARMS
A1
B1
C1
A2
B2
C2
A3
B3

TERMS
0.304732
0.000004
1922.537830
0.000014
0.304721
5392.742073
0.000000
0.000000

σ
0.000001
0.000002
0.008382
0.000005
0.000004
0.009005
0.000000
0.000000

The weight matrix is large in which the diagonal terms are = to 1 (no weighting applied)
and is not shown here.
THE RESIDUAL VECTOR ([DV]):
-0.008152
-0.009341
0.011874
0.021447
-0.001491
-0.014983
-0.017922
0.010803
0.003896
-0.004764
0.019104
-0.003527
-0.020763
0.005422
0.013453
-0.005057

THE VARIANCE –COVARIANCE MATRIX ([QV]):
6.81E-09

-1.12E-09

2.05E-05

5.49E-09

-5.25E-09

-6.68E-06

1.10E-12

-9.60E-13
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THE VARIANCE –COVARIANCE MATRIX ([QV]):
6.81E-09
-1.12E-09
2.05E-05
5.49E-09
-5.25E-09
-6.68E-06
1.10E-12
-9.60E-13

-1.12E-09
9.49E-09
4.78E-06
4.21E-11
1.37E-08
1.75E-05
7.92E-15
2.97E-12

2.05E-05
4.78E-06
2.25E-01
5.75E-05
-1.93E-05
-2.46E-02
1.15E-08
-2.34E-09

5.49E-09
4.21E-11
5.75E-05
6.90E-08
3
-9.17E-09
2.90E-06
1.26E-11
3.25E-14

-5.25E-09
1.37E-08
-1.93E-05
-9.17E-09
6.11E-08
7.78E-05
-1.83E-12
1.16E-11

-6.68E-06
1.75E-05
-2.46E-02
2.90E-06
7.78E-05
2.59E-01
-2.33E-09
1.48E-08

1.10E-12
7.92E-15
1.15E-08
1.26E-11
-1.83E-12
-2.33E-09
2.51E-15
6.07E-18

-9.60E-13
2.97E-12
-2.34E-09
3.25E-14
1.16E-11
1.48E-08
6.07E-18
2.51E-15

DEGREES OF FREEDOM= 8
STANDARD ERROR OF UNIT WEIGHT= 0.0177
VARIANCE FACTOR= 0.000314
ITERATIONS= 4
The following matrices and vectors represent the process of determining seed
terms for use in the iterative process of determining the solution to the non linear
equations for this transformation. The first four “old” points are used to create an exact
solution.
THE A MATRIX ([AG]):
-7735.58
0.00
-7723.57
0.00
-7706.99
0.00
-2421.15
0.00

-6513.85
0.00
-1234.68
0.00
4046.17
0.00
4013.16
0.00

THE L VECTOR ([LG]):
-434.7720
3407.8360
-431.1100
5016.4930
-426.0220
6625.7060
1184.7690
6615.6000

THE X VECTOR ([JG]):
0.3047323
0.0000036
1922.5378302
0.0000143
0.3047212
5392.7420726
0.0000000
0.0000000

1.00
0.00
1.00
0.00
1.00
0.00
1.00
0.00

0.00
-7735.58
0.00
-7723.57
0.00
-7706.99
0.00
-2421.15

0.00
-6513.85
0.00
-1234.68
0.00
4046.17
0.00
4013.16

0.00
1.00
0.00
1.00
0.00
1.00
0.00
1.00

-3363214
26361588
-3329708
38745235
-3283347
51064250
2868503
16017360

-2832040
22198133
-532283
6193764
1723757
-26808733
-4754668
-26549461

THE X VECTOR ([JG]):
0.3047323
0.0000036
1922.5378302
0.0000143
0.3047212
5392.7420726
0.0000000
0.0000000
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THE TRANSFORMED COORDINATES CORRECTED
WITH STANDARD ERRORS:
4
PT
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

RN
3407.8267
5016.5144
6625.6910
6615.6108
6613.5782
5004.1745
3393.7054
3400.7979
3404.2711
4212.3852
5820.6166
6620.6524
6614.5945
5808.8442
4198.9413
4207.4077
5008.9655
5812.0686
5008.4303
5014.0350
3397.2303

RE
-434.7802
-431.0981
-426.0235
1184.7511
2794.7289
2790.6131
2786.6252
1176.5785
370.9203
-433.2423
-428.6370
379.3697
1989.7459
2792.9590
2788.6177
1178.0404
1179.2981
1182.3324
1984.9143
374.3832
1981.5971

σN
0.0143
0.0111
0.0143
0.0097
0.0143
0.0111
0.0143
0.0097
0.0110
0.0115
0.0115
0.0110
0.0110
0.0115
0.0115
0.0081
0.0084
0.0081
0.0092
0.0092
0.0110

COMPARISON TRANSFORMED TO GPS:
PT
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

AN
473407.827
475016.514
476625.691
476615.611
476613.578
475004.174
473393.705
473400.798
473404.271
474212.385
475820.617
476620.652
476614.595
475808.844
474198.941
474207.408
475008.966
475812.069
475008.430
475014.035

AE
189565.220
189568.902
189573.977
191184.751
192794.729
192790.613
192786.625
191176.578
190370.920
189566.758
189571.363
190379.370
191989.746
192792.959
192788.618
191178.040
191179.298
191182.332
191984.914
190374.383

N GPS
473407.836
475016.493
476625.706
476615.600
476613.583
475004.178
473393.700
473400.803
473404.258
474212.388
475820.609
476620.657
476614.612
475808.919
474198.928
474207.398
475008.944
475812.040
475008.434
475014.007

σE
0.0143
0.0097
0.0143
0.0111
0.0143
0.0097
0.0143
0.0111
0.0115
0.0110
0.0110
0.0115
0.0115
0.0110
0.0110
0.0092
0.0084
0.0092
0.0081
0.0081
0.0115

E GPS
189565.228
189568.890
189573.978
191184.769
192794.725
192790.594
192786.646
191176.564
190370.904
189566.769
189571.359
190379.383
191989.749
192792.936
192788.600
191178.019
191179.265
191182.318
191984.869
190374.347

AN
473407.827
475016.514
476625.691
476615.611
476613.578
475004.174
473393.705
473400.798
473404.271
474212.385
475820.617
476620.652
476614.595
475808.844
474198.941
474207.408
475008.966
475812.069
475008.430
475014.035
473397.230
ΔN
-0.009
0.021
-0.015
0.011
-0.005
-0.004
0.005
-0.005
0.013
-0.003
0.008
-0.005
-0.017
-0.075
0.013
0.010
0.022
0.029
-0.004
0.028

AE
189565.220
189568.902
189573.977
191184.751
192794.729
192790.613
192786.625
191176.578
190370.920
189566.758
189571.363
190379.370
191989.746
192792.959
192788.618
191178.040
191179.298
191182.332
191984.914
190374.383
191981.597

ΔE
-0.008
0.012
-0.001
-0.018
0.004
0.019
-0.021
0.014
0.016
-0.011
0.004
-0.013
-0.003
0.023
0.018
0.021
0.033
0.014
0.045
0.036
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10
474212.385
189566.758
11
475820.617
189571.363
12
476620.652
190379.370
13
476614.595
191989.746
14
475808.844
Benchmarks - January192792.959
2018
15
474198.941
192788.618
16
474207.408
191178.040
17
475008.966
191179.298
18
475812.069
191182.332
19
475008.430
191984.914
20
475014.035
190374.383
473397.230
21
473397.230 191981.597
191981.597

474212.388
475820.609
476620.657
476614.612
475808.919
474198.928
474207.398
475008.944
475812.040
475008.434
475014.007
473397.204
473397.204

189566.769
189571.359
190379.383
191989.749
192792.936
192788.600
191178.019
191179.265
191182.318
191984.869
190374.347
191981.599
191981.599

-0.003
0.008
-0.005
-0.017
-0.075
0.013
0.010
0.022
0.029
-0.004
0.028
0.026
0.026

-0.011
0.004
-0.013
-0.003
0.023
0.018
0.021
0.033
0.014
0.045
0.036
-0.002
-0.002

5
The comparison
comparison above
above is
is between
betweenCity
CityofofKingman
KingmanCadastral
CadastralControl
Controlcirca
circa1993
1993
done with conventional
conventional equipment
equipment and
andthe
thenew
newGPS
GPSCadastral
CadastralControl
Controlcirca
circa2002.
2002.

Note the statistics
statistics shown
shown above
abovefor
forthe
theparameters
parametersdiffers
differsfrom
fromaasolution
solutionusing
using
thth
edition
of
ADJUSTMENT
COMPUTATIONS,
the program ADJUST
provided
in
the
4
ADJUST provided in the 4 edition of ADJUSTMENT COMPUTATIONS,
by Dr.Paul Wolf and
and Dr.
Dr. Charles
Charles D.
D. Ghilani
Ghilaniand
andresults
resultsfrom
fromthe
thereduced
reducedsize
sizeofofthe
the
coordinates
used.
coordinates used. Δ

Is it Conceivable that Coordinates Will Ever
Replace Monuments?
Earl F. Burkholder, PS, PE, F.ASCE
Global COGO, Inc. – Las Cruces, NM 88003
www.globalcogo.com & eburk@globalcogo.com
January 2018

A concept sacred to surveyors and landowners alike is that the undistrubed monument will
always be honored as the “true” corner. Will that always be the case? Should we worry
about the possibility that, in the future, finding or replacing a missing corner will not be
needed because “we have the coordinates of the point”?
As many know, I have worked for the Southeastern Wisconsin Regional Planning
Commission (SEWRPC) on various project for over 25 years. My most recent participation was focused on addressing the question of “Monuments versus Coordinates.” The
SEWRPC published a report dated November 1, 2017 defending the sanctity of the
undisturbed monument. Will that report answer the question now and for all time or are
there reasons, maybe in addition to those identified in the report, for on-going discussion
of the issue?
A copy of the SEWRPC Executive Director’s statement as printed in the report is included
herein and a pdf file of the full report is available at:
http://www.sewrpc.org/SEWRPCFiles/Publications/TechRep/tr-059-substitution-of-coordinates-for-monuments.pdf

Benchmarks - January 2018

29

30

Benchmarks - January 2018

NMSU Student Chapter News

Classes at NMSU are in full swing and we are all now on the downhill side of our courses. Since
the beginning of the semester, we have been pretty busy with our coursework, participating in
some community service, and getting ready for the upcoming student competition.
The newly redesigned program, while still in the process of being fully implemented, has begun
to see its first students. A handful of new students this semester are working hard towards
becoming the first Geomatics graduates from NMSU. At the same time, the process of teaching
out the students from the previous Surveying Engineering program is progressing nicely with one
student, Jacob Lacey, already graduating this December. We are all very excited for him and want
to extend our early congratulations to him.
Our student chapter has also been active in the community trying to make a positive impact. We
recently helped with a Fall Festival at a local elementary school by running booths and helping
with cleanup afterwards. We also recently participated in Keep State Great, which is an event put
on every year by the Associated Students of NMSU intended to clean up and beautify the NMSU
campus. Both of these events were successful and we were glad to have the opportunities to
help out in our communities. We hope to be able to contribute further and look forward to more
opportunities.
Another item coming up soon, February 17-21, is the National Student Competition which will
be held in Las Vegas, Nevada. It will be held along with the meetings/conferences of the NSPS,
the Nevada Association of Land Surveyors, the Arizona Professional Land Surveyors, the Utah
Council of Land Surveyors, and the Western Federation of Professional Surveyors. This year, the
completion will be a “head to head” competition using basic equipment where we will perform
our field work, computations, map preparation, and presentation over the course of several days
while in Las Vegas. This is in stark contrast to previous years in which only presentations were
held at the conference and all field work, calculations, and preparations were done beforehand.
In fact, we won’t even know what the competition project will involve until we are at the conference. We are very excited about this change and feel that it will be more engaging, enjoyable, and
rigorous. If you would like to support our Student Chapter as we represent the great state of New
Mexico at the national competition, we are always welcome to donations.
We would like to once again thank the community and the industry for their support over the last
year. We greatly appreciate it and are doing our best to give you all a good return on your investments.
Nick Marez
President
nxmarez@nmsu.edu
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GeoShack
Dallas and El Paso, TX and
Albuquerque, NM

Sustaining Members
Tim Aldrich
Aldrich Land Surveying
Albuquerque, NM

Kery Greiner
Diamondback Land Surveying
Mesilla Park,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
Douglas W. Copeland
Douglas W. Copeland PEPS
T or C, NM
Marc A. DePauli
DePauli Engineering &
Surveying, LLC
Gallup, NM
Russell Elliott
Elliott Surveying
Albuquerque, NM

Russ Hugg
9384 Valley View Dr. NW
Albuquerque, NM
Thomas Johnston
Wayjohn Surveying Inc.
Albuquerque, NM
Keith Stickford
North Star Land Surveying
La Jara, 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
Address Service Requested
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