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EDITORIAL
Greetings once again from the desk of the Editor,
We welcome Jason E. Foose , R.L.S., as our newest contributor to this full edition for
September. No doubt you will enjoy reading his take on the finer aspects of GLO
proportioning....finally we are comparing apples to apples!
Please also support the upcoming seminars being planned for October in Albuquerque
and another seminar a little earlier in El Paso as advertised herein.
As you should know by now Glen Thurow is the Chairman of the surveying committee of
the NM BOL which is part of the RLD. Glen has certainly contributed immensely to the
survey profession and we salute him in this new role. (Also you had better be nice to him
although I cannot think of anyone who wouldn’t be just that!) With hardly
anything being constant in scalar proportions these days you will find Kurt Wurm's
article on EDM calibrations interesting as both a refresher and a good reminder of the
importance of this topic.
Thanks once again to John "NO SECRETS" Stock for his contribution as well as some
of our regular contributors for their snippets. It seems that the participants in this year's
TwiST program were enthralled to be chosen as participants, as reported by
Earl Burkholder.
Be safe out there and take good care as
representatives and liaison officers of the
profession in the increasingly sceptical
eye of the public.
Barry

Benchmarks is Now Accepting
Paid Advertising
The advertising rates are:
Full Page Ad .... $200
1/2 Page Ad .... $100
1/4 Page Ad .... $50
Business Card .... $20

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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Bona Fide “Wrongs” and “Fixing” the Footsteps:
Why the application of GLO Proportioning is fraudulent
outside of the public domain.
By Jason E. Foose, R.L.S.

According to Black’s Law Dictionary Eighth Edition the term bona fide is defined as “made in good
faith; without fraud or deceit”. The term “rights” in our context is defined as “the interest, claim,
or ownership that one has in tangible or intangible property”. The term “fraud” in our context is
defined as ” A tort arising from a knowing misrepresentation, concealment of material fact,
or reckless misrepresentation made to induce another to act on his or her own detriment”. The
term “detriment” is defined as “Any loss or harm suffered by a person or property”.
The term “tort” is defined as “a breach of duty that the law imposes on persons who stand in a
particular relation to one another” and “negligent tort” is defined as “A tort committed
by failure to observe the standard of care required by law under the circumstances”.
GLO/BLM Surveyors follow a consistent set of mechanical instructions that are intended to express a
desired geometry on the ground, more or less. This action could be compared to a person packing fruit into
boxes at a market. That person, we’ll call him the “market’s apple counter”, is instructed to fill the boxes
with apples for future sale to customers. Some boxes have 30 apples, some have 29, some have 31, and a
few might even contain 25 or 26 apples. The differences between boxes are of insignificant concern at this
point for two reasons. The first is that customers will be purchasing “a box of apples”, although they may
not be able to count each apple, they can readily see a full box and; second, if unsold boxes seem light or
heavy, the manager can instruct the market’s apple counter to adjust the remaining quantities of the unsold
boxes. No one loses or gains as the apples obviously still belong to the store.
Now, what would happen if two neighbors each brought home a box with different amounts of apples?
Let’s say Fred has counted 31 and Doris has counted 28, all bought and paid for. Being good neighbors
they accepted the difference then went about their ways continuously maintaining a stock of 31 and 28
apples respectively. Over time their boxes fall apart and the distinction between piles diminishes. Respectful of each other’s property, Fred and Doris want to mark which part of the pile belongs to each other.
They call a local apple counter. The apple counter looks at the pile and examines the receipts that simple
state “sold-1 box apples”. A week later, the local apple counter computes and precisely determines that
each box should have contained 29.7356 apples based on the box dimensions provided by the market. He
counts all of the apples in the pile, divides that in half and gives each person 29.6 apples. Fred and Doris
are both confused because they have always had 31 and 28 apples respectively.
The main distinction between these scenarios is that in the market the apples are owned by “the market”
and are merely being rearranged between boxes at the owner’s discretion. Conversely, both Fred and
Doris each have their own apples that are uniquely and individually their respective properties. Neither
wishes to rearrange the holdings but rather merely to identify them. Okay, if it’s not obvious already, I’ll
translate the characters to our realm. The Market Owner is the Federal Government, the market apple
counter is the GLO/BLM Surveyor, the local apple counter is you and Fred and Doris are land owners. It
should be apparent that the market apple counter’s actions are intended to be performed in the market and
prior to selling any apples, much the same way that the GLO/BLM instructions are executed in a vacuum
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Thrive with Holman’s ! Surveying I Computing I Plotters
Presents
The Pincushion Effect
The Multiple Monument Dilemma in American Land Surveying
Your instructor is:
Jeffery N. Lucas
Professional Land Surveyor/Attorney at Law
SEATING IS LIMITED
Thursday,October 24, 2013
8:30am - 4:00pm
$266.43 (tax included)
INCLUDES AUTOGRAPHED BOOK RETAIL OF $85.00!
SEMINAR SCHEDULE
8:30am - 9:00am: Registration
9:00am - 12:00pm: Session I
12:00pm - 1:00pm Lunch
1:00pm - 4:00pm: Session II
Lunch and refreshments will be provided.

SEMINAR LOCATION
Holman's USA, LLC
Conference Center
6201 Jefferson St. NE
Albuquerque, NM 87109
800-545-0932
WHY ATTEND?

1. You will learn the minimum mandatory property law issues surrounding the pincushion corner.
2. What does it really mean to "follow in the footsteps"? The answer to that question will be explored.
3. All of the boundary establishment doctrines will be examined.
4. The Public Land Surveying System and the Manual's role in the pincushion problem will be explored.
5. At least six court cases will be studied.
6. Remedies available to the surveying community will be discussed.
THREE WAYS TO REGISTER!
1. Visit our website: http://shop.holmans.com/Pincushion-Seminar.aspx
2. Phone: Christine Savath 505-343-3576
3. Email: events@holmans.com
Cancellation Policy: A substitute delegate is always welcome at no extra charge. Cancellations will only be accepted 15-business day prior to registered course date. No refunds or credits
will be issued for students not attending reserved seats.
DISCLAIMER, LIMITATION ON USE, LIMITATION OF LIABILITY, AND RELEASE
Holman's USA makes no representation about the applicability, completeness or suitability of the information provided in our training sessions or materials provided therein for any
purposes. All such information is provided on an as is basis with all faults without warranty of any kind. Holman's USA hereby disclaims all warranties and conditions with regard to the
education provided, including implied warranties and conditions of merchantability, fitness for a particular purpose, title and non-infringement. In no event shall Holman's USA or any of
its shareholders, directors, officers, employees or other authorized representatives be liable for any special direct, indirect, consequential or incidental damages or damages whatsoever
resulting from loss of use, data, or revenue or profits or loss of business, or loss of or damage to property and claims of third parties resulting from or in connection with the use or
performance of the information from or contents of the materials provided in the training session. This is a comprehensive limitation of liability that applies to all damages of any kind,
whether arising out of an action of contract, negligence or other tortious action, product liability out of or in connection with the use to make such improvements, deletions, changes or
other modifications to these materials at any time without notice.
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with regard to title or ownership. (This is a generalization stated to illustrate a point. GLO Surveyors are
instructed to observe and protect bona fide rights.) The market apple counter has no authority outside of
the market to count apples, nor any authority to reapportion apple boxes after they are sold. Therefore his
instructions are intended to be followed only in the market. Chapter VI (6-2) of “The Manual of Survey
Instructions- 2009” states “Surveyors with extensive experience working in the non-Federal arena are
especially cautioned that the stability envisioned by this statutory scheme may be different from the concept of stability described in common law boundary cases. Stability of boundaries in the non-Federal arena is often given as the guiding principle behind boundary resolution theories such as adverse possession
or acquiescence.” There is an important delineation identified in Chapter VI. The “non-Federal arena” is
the place where you and I survey. The BLM recognizes this and clearly identifies that different rules apply
to the “non-Federal” arena. (We all owe a great debt of gratitude to Bob Dahl, Don Buhler, Jim Simpson,
and everyone else who participated in the creation of the 2009 Manual of Survey instruction.)
It is common knowledge that double proportion will neither place a mark in its original position as set,
nor, place a mark in its position indicated by the numbers on the GLO Plat. The method is merely an equitable distribution of the alchemy between field measurements, platted returns and original monuments.
The GLO/BLM Surveyor, having no other option after an exhaustive retracement effort, has the luxury
of “erasing the blackboard” in order to resolve the problem. Proportioning is the prescribed method that
they are instructed to follow. I don’t believe that proportioning is some sort of federal witchcraft to empower anyone with the ultimate path to the truth and eternal enlightenment. I do suspect that the originators simply prescribed a last ditch method fully understanding that title conflicts cannot be created where
title does not exist, for example within “the public domain”. (I casually say title does not exist in public
lands, perhaps it may be better to refer to the public domain as being a single common ownership. Either
way the method does not create a conflict between owners.) The reason that GLO/BLM surveyors can use
proportioning is because they are working with land under a single common ownership. Private surveyors
perform a similar action though a local subdivision replatting process. Generally speaking, there must be
common ownership or a merger of title in order to execute the local replat. This is consistent with title
because the owner(s) intend to “reaffix” or move proposed boundary lines within their own holdings. I
note that Chapter VII of “The 2009 Manual of Survey Instruction” addresses proportioning and bona fide
rights in the context of the “Federal arena”.
Township plats and GLO notes typically indicate that the smallest division measured on the ground was
the 640 acre “Section” of land. The four corners of each Section were set as well as midpoints on the exterior to delineate the “Quarter Sections”. The dashed line drawn between these Quarter Corners on the Plat
indicate that the lines were protracted or, in the parlances of our time, “calculated”. This is a noteworthy
consideration in retracement survey work. Aliquot parcels of 160 acres or less may have been patented
(conveyed) without original evidence of the boundary on the ground. This leads me to several inferences.
First is that the GLO/BLM intended for the local surveyor to finish the job of subdividing the section.
Second, that the common property corner set in good faith, relied upon as the corner in longstanding, and
harmoniously identified by the owners is the true “center of section”. Third is that there is a rattlesnake
den at the intersection of lines precisely run between Quarter corners. The “legal center of section” is another topic but is included to demonstrate that GLO/BLM rules only apply when there is no opportunity
to conflict with established title to land (i.e. within the public domain).
I want to emphasize the term bona fide is defined as “made in good faith; without fraud or deceit”. A bona
fide survey is very strong evidence supporting the location of a bona fide right of property. The longstanding
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reliance and harmonious acceptance of landmarks is very strong evidence supporting the location of
a bona fide property right. I refer to “The Judicial Functions of Surveyors” written by Chief Justice Thomas
M. Cooley. ”Occupation, especially if long continued, often affords very satisfactory evidence of the
original boundary when no other is attainable; and the surveyor should inquire when it originated, how,
and why the lines were then located as they were, and whether a claim of title has always accompanied the
possession, and give all facts due force as evidence.” Chief Justice Cooley also states “(surveyors are) to
find , if possible, the place of the original stakes which determine the boundary line…However erroneous
may have been the original survey, the monuments that were set must nevertheless govern, even though
the effect be to make one half –quarter section 90 acres and the one adjoining, 70…” and further into the
writing he states “…notwithstanding the loss of all trace of a section corner or a quarter stake, there will
still be evidence from which any surveyor will be able to determine with almost absolute certainty where
the original boundary was between the government subdivisions.”
The term “fraud” in our context is defined as ” A tort arising from a knowing misrepresentation, concealment of material fact, or reckless misrepresentation made to induce another to act on his or her own detriment”. Some material facts representative of Proportioning are: 1.) a position is mechanically computed
without regard for bona fide rights and occupation (primarily because bona fide rights or occupation are
not present); 2.) the computed position most likely will not coincide with an original position previously
set on the ground; 3.) the method is prescribed for use in the “Federal arena”; 4.) “Stability of boundaries
in the non-Federal arena is often given as the guiding principle behind boundary resolution theories…”
The use of Proportioning is core knowledge to a minimally competent Surveyor. The misuse of the method
outside of the Federal arena can be defined through a non-subjective national test question in a format that
we have come to rely upon in the determination of minimum competency.
The use of Proportioning:
A.)
Is a knowing misrepresentation of long-standing and accepted boundaries outside of the 		
		
Federal arena.
B.)
Conceals facts that occupation and testimony may reveal.
C.)
Creates a substantial and unjustifiable risk of harm to others and by a conscious
		
disregard for indifference to that risk.
D.)
ALL OF THE ABOVE!!! Δ
Jason E. Foose is the County Surveyor, Mohave County Public Works in Kingman, Arizona.

412 N. Dal Paso
Hobbs, NM 88240
Tel: (575) 393-3117
Fax: (575) 393-3450
www.jwsc.biz
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Online license renewal coming this fall
By Glen Thurow

As just about everyone knows by now, the New Mexico Board of Licensure for Professional Engineers and Professional Surveyors became part of the Regulation and Licensing Department (RLD)
through a memorandum of understanding established between the board and the RLD. One of
the components of the memorandum concerns the administrative aspects of the board’s responsibilities including license renewal. A direct benefit to surveyors and engineers will be the ability
to renew and make payments online starting this fall. This is part of the state’s E-Government
initiative.
Here’s how the process will work. Sometime around mid-October postcards will be mailed to all
currently licensed surveyors and engineers. This mailing will be to the address of record on file
with the board (so be sure the board has your current address). The postcard will contain the
information needed for the practitioner to establish an account including a unique registration
code assigned to each individual. Once logged on, you will be able to create a username and
password enabling access to your specific profile such as license number, address of record, etc.
There will also be an area for license renewal and payment. As currently configured, payment
can be made by either Visa or MasterCard with the possible inclusion of direct debit or electronic
check using your banks routing and account numbers. (This will be a fully secure and encrypted
site behind several firewalls to preclude unauthorized access.) As of this writing, the direct debit
option has not yet been configured but may be by the time of the postcard mailing. You will also
be able to print a receipt for your records. No “convenience fee” will be assessed to the licensee.
For those individuals who prefer the current system of printing out and mailing the renewal form,
that option is still available.
Just as now, the $180 renewal fee is due by December 31st at midnight. At one second after
midnight on January 1st a $180 late fee is automatically imposed. On March 1st the license is
automatically listed as expired requiring the reinstatement process to be followed in order to
regain the license.
Another feature will be the ability to list all professional development activities you’ve completed in the renewal cycle. You won’t have to wait till you renew to do so. You can add them as they
are completed by simply logging on to your account. It will be a good way to keep track of your
PDHs. Just as now, the public will be able to check to see if a practitioner has a current license,
obtain their address of record, and see whether any disciplinary actions have been taken against
the individual. They will not have access to other sensitive information.
This online process is a welcomed step forward in the license renewal process and should do
much to streamline the administrative responsibilities of the board. It’s a good thing. Hopefully,
our state’s professional surveying and engineering community will view it this way as well. Δ
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Calibration of Electronic Distance
Measurement Instruments
Kurt B. Wurm, Ph.D., P.L.S
Associate Professor, New Mexico State University

Introduction
EDM calibration was first introduced to the U.S.A. geospatial community in the NOAA Technical Memorandum NOS NGS-10, “Use of Calibration Base Lines”, by Charles Fronczek in December 1977; this
document was reprinted with corrections in 1980. A copy of this document is recommended reading for
the practitioner, but several enhancements will be presented in this paper.

Historical Information
In the early 1980’s, Electronic Distance Measuring (EDM) instruments began widespread use in the
surveying profession. As with any emerging technology, the implementation of these instruments was not
universally accepted right away. Fears existed that this “black box” would result in widespread misuse of
the technology, while hopefully not widespread – I’m certain that in some instances the technology was
misused.
In some cases, the effect resulted from an offset set in heights between the EDM and the theodolite used to
observe zenith (or vertical) angles used to compute the horizontal distances. This error would propagate with
the length of lines measured, and was most pronounced with steep inclines. Remember that in those early
days, the EDM instrument was a separate instrument from the theodolite, thus various other related errors
could have been introduced such as instrument centering. A later development allowed for (indeed even
designed for) the EDM to be mounted directly on or above the theodolite telescope.
These early instruments did not provide for atmospheric corrections to be automatically applied. One of
my own instruments was a Wild DI4L, this instrument was accompanied by a chart where the user would
select the temperature and barometric pressure, which in turn would show the parts-per-million (PPM)
correction to be applied. The user would then remove a protective cap on the instrument and set a series
of dual in-line package (DIP) switches to achieve the desired ppm correction. This procedure was tedious
and time consuming, leading to many practitioners simply using an average correction and not re-setting
this for long periods.
Perhaps the most damaging errors were introduced in some surveys where the ease of distance measurement was exploited to the point where traditional surveying practice was sidestepped by extensive use of
sideshots. During this time, a transition was being made from point-to-point traversing to a network style
of solution to the survey. Sideshots in and of themselves are not evil, but appropriate techniques should
always have been employed to allow for error management. One example of such a technique would be
to observe the unknown point from two or more known network stations, providing the necessary redundancy to eliminate blunder. However, the evolution of computing software providing network adjustment
strategies evolved a little more slowly.
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For more information contact your local
Leica Geosystems representative:
Nicolas Cournoyer
P. 602-308-9062
Email: nicolas.cournoyer@leicaus.com
www.leica-geosystems.us
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One of the major advances in this instrument technology was the integration of electronic distance measurement inside of the instrument used for theodolite operations. A new term quickly emerged for such
an instrument, the total station, the term still used today. My earliest experiences with these type of
instruments had an EDM powered by external batteries, while the theodolite operations were still of the
optical reading type. These instruments gained popularity very quickly, due to the enhancement of the
measurement process, only one instrument to setup and use to measure angles AND slope distances. Yet,
these instruments typically did not provide any simplification to the errors associated with atmospheric
conditions.
The next major advancement came with the introduction of fully digital total stations, and associated
electronic data collection. The setup functions of the instrument typically would ask the user to enter
(and store) the prism offset constant, the temperature, and the atmospheric pressure – once entered, the
instrument would compute the error associated with the measurement and make the appropriate
corrections.
Still, the technology was often compromised by ineffective use. Observing temperature and pressure was
often ignored or simply averaged. In other cases, barometric pressure entered was [perhaps accidentally]
entered at mean sea level, whereas the instrument expected absolute pressure measured at the place of
observation. I have been in several survey trucks where a barometer was not even present.
I do not mean to imply that this was always the case. Many surveyors engaged in very precise
control work fully understood the need to observe meteorological data and apply corrections to individual
measurements. The highest precision electronic traverses would make reciprocal measurements (measurements from both ends of each line segment) along with meteorological corrections at both ends,
and average these for the line. Other professional surveyors simply may have made an analysis of the
magnitude of the potential error introduced and found it to be within the required limits of their surveys.
Today, simple battery powered, digital weather devices are available to observe temperature and barometric pressure. These devices need to be calibrated occasionally, which involves setting an initial elevation
while on a known point. These devices range from simple and inexpensive to advanced precision instruments. For most surveying tasks (boundary, topographic, construction) the simple devices yield sufficient
accuracy. For calibration of more precise instruments for high precision control surveys, these devices
may not observe temperature and pressure to sufficient accuracy. However, it seems to this author that
most high precision control surveying today is performed with GNSS instruments.
I must ask why the instrument manufacturers have chosen to not incorporate these inexpensive chipsets
into modern total stations, thereby allowing for constant monitoring of temperature and pressure at the
moment of each measurement. I can only conclude that perhaps they fear the accuracy of the meteorological (MET) data would be insufficient for all potential uses of the instrument. I would counter argue
that as the measuring precision of a given product line increases, so too would the precision of the sensors. Another possible reason is fear of misuse, for example – for the sensors to properly observe MET
data, a period of equalization would be necessary when the instrument is first setup, to allow the sensor
to acclimate, the barometer would also require occasional adjustment over known elevations. The last
possible reason is simply economics – adding sensors would increase prices, which in turn could affect
sales. The counter argument to this is that we surveyors are sophisticated scientists, while some may go to
other brands and models, many would find this to be a very attractive feature, potentially increasing sales.
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The Manual of Surveying Instructions (2009) gives us the following information in 2-1: “Surveys require
correct, consistent and repeatable measurements. ... the surveyor should consult previous editions of the
Manual, textbooks and other reference sources for details on past and present measurement technology
and techniques. … It is important to create survey records from accurate measurements to eliminate
confusion and create a reliable record that can aid future surveyors in perpetuating land boundaries.” (US
Department of the Interior, 2009).
This statement leads us back to the 1973 version of the Manual, which contained significantly more detail
concerning the methodology to employ for cadastral surveys. In section 2-7, surveyors are advised that,
“The variety of electronic distance-measuring devices, the rapid development of combination with optical
theodolites, and modifications of the instruments make it impracticable to describe the methods in this
manual. The surveyor should consult the manufacturer’s operating manual for calibration, use, care and
adjustments” (US Department of the Interior, 1973). The 1947 manual, while mute on the issue of electronic distance measurement which didn’t exist, gave great detail about the need for surveyors to compare
their measurement tapes with standardized tapes for purpose of calibration.
In New Mexico, the minimum standards for surveying require the procedures from the Manual for work
involving the PLSS. For horizontal control surveys, the NM standards call upon the specifications in various NGS and FGDC documents and also call for frequent calibration of distance measuring equipment.
In the textbook, Elementary Surveying: an introduction to Geomatics (13th ed.) Dr. Ghilani gives a thorough treatment of electronic distance measurement. He notes, “accuracies of EDM instruments are quoted in two parts: a constant error and a scalar error proportional to the distance observed” (Ghilani, p.160).
He continues by advising us that “…except for very short distances, the order of accuracy possible with
EDM instruments is very high. Errors can seriously degrade the observations…thus care should always
be exercised to minimize their effects…. A common mistake is failing to set the temperature and pressure in an EDM before obtaining an observation.” As I noted earlier, this is a very common mistake
made in practice, this type of error is considered a blunder or mistake. The instrumental errors in EDM
instruments should be regularly checked against first-order baselines. In the USA, the National Geodetic
Survey provides for these baselines in each state. These baselines are in relatively flat areas and employ
4 or more monuments whereby a series of measurements can be made, followed by a rigorous adjustment
to determine and monitor the constant and scale errors inherent in the instrument. Most EDM instruments
are quite stable; however, aging or damaged instruments could generate erroneous frequencies, resulting
in erroneous wavelengths that will degrade distance measurements.
In the era of 1980-1995, surveyors became very diligent in making these calibrations, indeed maintaining
files of instrument performance, as verified by routine calibrations. However, in recent years, GPS has
become the measurement tool of choice for most surveyors. With this in mind, the total station has been
relegated to an occasional use instrument, reserved mostly for additional measurements where GPS is
impractical or impossible. Given these instruments ride along for long periods of non-use, I suspect the
frequency of calibration also is diminished. The appropriate setting of MET data is often ignored, and
accurate understanding of the system constant (combined instrument and reflector constant), and scale
errors present is often ignored.
With this all in mind, the need for an updated (possibly simplified) approach to EDM calibration becomes
necessary.
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The early publication by Charles Fronczek recommends careful observation of temperature, pressure,
relative humidity; this MET data is utilized to manually compute and apply corrections to the observed
slope distances. Slope distances are recommended, along with careful measurement of all heights of instruments and heights of reflectors, this, along with elevations of the stations, is used to manually calculate
the resultant horizontal distances. It is important to remember these instruments have evolved in dramatic
ways since this publication in 1980.
A modern EDM is a component of a very sophisticated total station. These instruments are capable of
automatically applying corrections for MET observations, as well as to reduce measurements to their
horizontal component. A method which utilizes all of these advanced features during the calibration
process will help the surveyor to ensure these elements are all working properly as well. If one measures
a slope distance, and has the total station display the horizontal component, it is obvious that the instantaneous zenith angle is used for the reduction. However, as surveyors we know that zenith angles should be
observed in direct and reverse positions to eliminate collimation error. An extension of this would expect
the surveyor to measure each line segment several repetitions in both the direct and reverse positions of
the telescope. Also note that most modern total stations have electronic ability to provide for multiple
axis compensation based on the initial leveling of the instrument. The design of the modern software and
observational procedures incorporates all of the instrument capabilities, providing for a more meaningful determination of the constant and scale errors in the total station/reflector system employed. These
instruments now also allow for user entry of these resultant values for constant and scale errors, allowing
for automatic adjustment of measurements.
I would like to add that if a routine calibration (at least every twelve months is recommended) shows the
instrument is performing within the manufacturer’s stated accuracy, applying a correction is generally not
necessary, but careful monitoring of the performance is recommended.
At this point it is also important for me to point out the difference between an error and a correction –
the difference is simply the algebraic sign of the number (+/-). Once an error has been determined, a
correction is applied, equal in magnitude but opposite in sign. If one inadvertently enters the information with the wrong sign, you have essentially doubled the error. Thus extreme care must be made when
entering the values into a total station for automatic correction.

Procedures for EDM calibration
The NGS – NOS -10 document, “Use of Calibration Baselines”, called for precise measurement above the
mark of all instrument and reflector setups. It called for all observations to be slope distance measures,
and all meteorological corrections to be set to zero in the instruments. The corrections were all computed
and applied to the observed distances manually. All combinations of distances were to be measured on a
standard 4 monument baseline. While this procedure is still scientifically correct, it does not provide for
an analysis of the instrument in its normal operating modes.
NGS reports that there are over 300 calibration base lines (CBL’s) across the country. As one looks at
the historical data of some of the baselines, we see in some areas these baselines are re-measured or
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verified frequently, while in other areas they are not. I also add that conditions at some of the baselines
have changed dramatically, tree limbs have grown, infrastructure has been installed, etc. that may impede
point-to-point line of sight, making measurement of all 12 combinations not possible in all locations.
While all 12 observations is still the ideal set, the modern method understands that some lines may not be
practical or possible, and still provides the calibration results. It should be noted that if only 10 observations are made rather than 12, the analysis will have 2 fewer degrees of freedom thus some statistics will
be less reliable. If one is performing a calibration of a pulsed laser (reflectorless) EDM, problems could
be encountered observing the full lengths which are 1000 to 1400 meters apart, thus this calibration will
possibly have fewer observations. For example, as I was preparing this report, it was brought to my attention that the CBL at NMSU may have been disturbed, it is evident that landscaping changes have at least
dramatically impacted the ability to make the observations – but this is a different story for a different
article.
The ideal CBL would have forced centering plates installed on concrete piers which eliminate error from
setup mis-centering, however this is not the standard configuration in the United States. The standard
CBL has 4 stations monumented with brass discs set in concrete near ground level, requiring the user to set
instruments and reflectors at some height above the discs. I suppose if one has several tribrachs and tripods these would provide for the least setup error, however, tribrach adjustment is often an issue, whereas
use of a prism pole with supporting bi-pod legs provides a stable setup that I’ve had good luck with. All
prisms used should be of the same make and model, and the prism constant should be correctly entered
into the instrument. The use of only ONE prism is recommended for the entire observation set. A target
would be used for reflectorless EDM calibration.
I prefer to set the total station to report Horizontal distance, and observe a minimum of four distances, two
direct and two reverse to each monument.
The following diagram represents the standard CBL. Referring to the diagram, an efficient observation sequence follows that minimizes movement of instruments can be devised – any sequence of measurements
is allowable, so long as care in labeling is used.
A --------- B -------------------------------C ---------------------------------------------------------------------------D
1)
2)
3)
4)

Instrument @ A:
Instrument @ B:
Instrument @ C:
Instrument @ D:

observe AB, AC, AD
observe BD, BC, BA
observe CA, CB, CD
observe DC, DB, DA

At this point, a full set of observations has been observed and the calibration computations can begin.
The NOS-NGS-10 document shows a tabular approach to solving the calibration problem, this table is
easily recreated in a spreadsheet, an exercise often given to students studying surveying and Geomatics.
Many of the readers of this column, as former students, have such a spreadsheet. I hope to produce a
utility software package in the near future that will facilitate the observation and record keeping
process. Δ
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FOR IMMEDIATE RELEASE
Who will Survey and Map the Cities of the Future?
ALBUQUERQUE,
Mexico (July 30, 2013) – That’s the question many New Mexico professional surveyors are
FOR IMMEDIATENew
RELEASE
asking. As economic conditions begin to improve for New Mexico and the Albuquerque metro area, the demand for
skilled
workers
is also
thethe
rise.Cities
Industry
experts
have noted that qualified, licensed surveyors are in short supply in
Who
will
Survey
and on
Map
of the
Future?
FOR
IMMEDIATE
RELEASE
New
Mexico,
and as construction
projects move forward, this need will only increase.
ALBUQUERQUE, New Mexico (July 30, 2013) – That’s the question many New Mexico professional surveyors are
Who
will
Survey
and Map
the Cities
of the Future?
“We
have
noticed
an increase
surveying
associated metro
with the
industry,”
says for
Tony
asking.
Asalready
economic
conditions
beginin
toactivity
improvefor
forthe
New
Mexicotechnology
and the Albuquerque
area,
the demand
Trujillo
of
Holman’s,
a
provider
of
GPS
and
surveying
instruments,
technology,
books,
and
related
supplies.
“The
skilled workers is also on the rise. Industry experts have noted that qualified, licensed surveyors are in short supply in
ALBUQUERQUE,
New
Mexico markets
(July 30,as2013)
– That’s
the question
many
New
Mexico
surveyors are
improving
housing
commercial
well
as
the this
economy
in general
bode
well
for theprofessional
surveying profession.”
New Mexico,
and asand
construction
projects move
forward,
need will
only increase.
asking. As economic conditions begin to improve for New Mexico and the Albuquerque metro area, the demand for
skilled
workers
is
also on
the
rise. Industry
experts
have
noted that
licensed
surveyors
arecontinue
in short
supply
Trujillo
and
his colleagues
are
particularly
concerned
about
educating
aqualified,
new generation
ofwith
surveyors
to
“We
have
already
noticed
an
increase
in activity
for the
surveying
technology
associated
the industry,”
saysthe
Tony in
New
Mexico,
and
as
construction
projects
move
forward,
this
need
will
only
increase.
work
of retiring
baby-boomers.
help and
meetsurveying
the anticipated
need for
more skilled
and and
licensed
surveyors,
Trujillo
of Holman’s,
a provider“To
of GPS
instruments,
technology,
books,
related
supplies.Central
“The New
Mexico
Community
College
(CNM)
launched
a
surveying
program
in
2011
that
leads
to
a
two-year
Associate
of Science
improving housing and commercial markets as well as the economy in general bode well for the surveying profession.”
“We with
have credit
already
noticed
increase intoactivity
for theSurveying
surveyingEngineering
technology program
associated
with the
industry,”
degree
hours
fullyan
transferable
the four-year
at New
Mexico
State says Tony
Trujillo
ofhis
Holman’s,
a provider
of GPS
and surveying
technology,
books,
and related
supplies.
“The
University,”
explains
Trujillo,
an alumnus
of CNM
when
it wasa new
known
as TVI.
“Courses
offered
at CNMthe
can
Trujillo
and
colleagues
are himself
particularly
concerned
aboutinstruments,
educating
generation
of surveyors
to continue
improving
housing
and commercial
markets
as
well
as thegoal
economy
in general
wellbecome
for surveyors,
the licensed
surveying
profession.”
also
beofused
to
gain
entry-level
jobs
the
field;the
theanticipated
ultimate
isfor
to ensure
these bode
students
surveyors.”
work
retiring
baby-boomers.
“To in
help
meet
need
more
skilled
and licensed
Central
New
Mexico Community College (CNM) launched a surveying program in 2011 that leads to a two-year Associate of Science
Graduates
incredit
surveying
mapping
have numerous
career
opportunities.
They
be researchers,
computer
specialists,
Trujillo
and
his colleagues
are
particularly
concerned
about
educating
a newcan
generation
surveyors
toState
continue
the
degree
with
hoursand
fully
transferable
to the
four-year
Surveying
Engineering
program
atofNew
Mexico
mapmakers,
crime
andTrujillo,
accidenthimself
investigators,
expert
witnesses,
and
business
owners.
professional
work of retiring
baby-boomers.
“To an
help
meet
the
anticipated
for
moreasskilled
andToday’s
licensed
surveyors,
University,”
explains
alumnus
ofcourt
CNM
when need
it was
known
TVI.
“Courses
offered
at CNMCentral
can New
surveyors
use
most
advanced
technology
to collect
and analyze
challenged
to licensed
use Associate
high-precision
Mexico
Community
College jobs
(CNM)
launched
a surveying
program
inSurveyors
2011
thatare
leads
tobecome
a two-year
of Science
also
be used
tothe
gain
entry-level
in the
field;
the
ultimate
goal
isdata.
to ensure
these
students
surveyors.”
global
positioning
system
equipment, 3-D
laser
scanningSurveying
systems, robotics,
and geographic
degree
with credit
hours(GPS)
fully transferable
to the
four-year
Engineering
program at information
New Mexicosystems
State
to
map andinmeasure
ourand
world.
They
work
inalumnus
a varietycareer
of CNM
indoor
and outdoor
environments,
from
mountainous
University,”
explains
Trujillo,
himself
of
when
it was
known
“Courses
offeredspecialists,
atterrain
CNMtocan
Graduates
surveying
mapping
havean
numerous
opportunities.
They
can as
be TVI.
researchers,
computer
city
landscapes.
also
be used
to gain
jobs in the field;
ultimate
goal and
is tobusiness
ensure these
students
become
licensed surveyors.”
mapmakers,
crime
and entry-level
accident investigators,
expertthe
court
witnesses,
owners.
Today’s
professional
surveyors use the most advanced technology to collect and analyze data. Surveyors are challenged to use high-precision
CNM
has
recently
added
surveying
and
GIS
courses
to further
broaden
the
appeal
to researchers,
prospective
students.
“Being
global
positioning
systemonline
(GPS)
equipment,
3-D
laser
scanning
systems,
robotics,
and
information
systems
Graduates
in surveying
and mapping
have
numerous
career
opportunities.
They
cangeographic
be
computer
specialists,
able
to take
some
of the
courses
willofcourt
enhance
the educational
experience
for Today’s
a mountainous
greater professional
number
of to
tomapmakers,
map
and measure
our
world.
They
work in online
a variety
indoor
and
outdoor
from
terrain
crime
andintroductory
accident
investigators,
expert
witnesses,
and environments,
business
owners.
students,”
Trujillo
goal here
is to provide
solid learning
opportunities
to ensure
community
has high-precision
trained
city
landscapes.
surveyors
use theadds.
most“The
advanced
technology
to collect
and analyze
data. Surveyors
areour
challenged
to use
and
licensed
surveyors
to
meet
the
demands
of
our
improving
economy.”
global positioning system (GPS) equipment, 3-D laser scanning systems, robotics, and geographic information systems
CNM
hasand
recently
added
surveying
andinGIS
coursesoftoindoor
furtherand
broaden
the environments,
appeal to prospective
students. “Being
to map
measure
ouronline
world.
They work
a variety
outdoor
from mountainous
terrain to
CNM
will
be
offering
an
information
session
on
the
Surveying
and
GIS
programs
on
Wednesday,
August
7,number
6 p.m.,ofat the
able
to
take
some
of
the
introductory
courses
online
will
enhance
the
educational
experience
for
a
greater
city landscapes.
Advance
Center
4700
Alameda
Blvd., solid
near Jefferson.
For more information,
please
contact has
CNM’s
students,”Technology
Trujillo adds.
“Theongoal
here
is to provide
learning opportunities
to ensure our
community
trained
or 505-224-3711.
School
of Applied
Technology
atthe
technology@cnm.edu
and
licensed
surveyors
to
meet
demands
of
our
improving
economy.”
CNM has recently added online surveying and GIS courses to further broaden the appeal to prospective students. “Being
able to take some of the introductory courses online will enhance the educational experience for a greater number of
Media
Contact:
CNM
will
beTrujillo
offeringadds.
an information
the Surveying
and GIS opportunities
programs on Wednesday,
August
7, 6 p.m.,
the
students,”
“The goalsession
here is on
to provide
solid learning
to ensure our
community
hasattrained
Tony
Trujillo,
Holman’s
Advance
Technology
Center
on
4700
Alameda
Blvd.,
near
Jefferson.
For
more
information,
please
contact
CNM’s
and licensed surveyors to meet the demands of our improving economy.”
ttrujillo@holmans.com
School of Applied Technology at technology@cnm.edu or 505-224-3711.
505-991-1150
CNM will be offering an information session on the Surveying and GIS programs on Wednesday, August 7, 6 p.m., at the
Media
Contact:
Advance
Technology Center on 4700 Alameda Blvd., near Jefferson. For more information, please contact CNM’s
Tony Trujillo, Holman’s
School of Applied Technology at technology@cnm.edu or 505-224-3711.
ttrujillo@holmans.com
505-991-1150
Media Contact:
Tony Trujillo, Holman’s
ttrujillo@holmans.com
505-991-1150
6201 Jefferson St. NE, Albuquerque, NM 87109 | (505) 343-0007 | Fax (505) 343-3562
Locations: Albuquerque | Los Alamos | Tempe | Livermore | Oak Ridge | Golden

www.holmans.com

6201 Jefferson St. NE, Albuquerque, NM 87109 | (505) 343-0007 | Fax (505) 343-3562
Locations: Albuquerque | Los Alamos | Tempe | Livermore | Oak Ridge | Golden

www.holmans.com

18

Benchmarks

Visualization of the Earth’s Gravity Field

For more than 50 years we have been using satellites to measure gravity with ever increasing
resolution. The latest data is providing substantially better resolution than seen before. A
recent satellite launch in 2009 of a European Space Agency Gravity Field and Steady-State Ocean
Circulation Explorer, GOCE, Satellite has yielded the best worldwide resolution to date. It has
provided high-quality data in areas where current terrestrial gravity data are void or poor. For a
quick look at the current gravity model use the following link – being patient for the download.
http://icgem.gfz-potsdam.de/ICGEM/, click on Gravity Visualization
The view at the above site opens with a view of Europe. Just use your arrow keys to move around
the globe and to move in an out for visualizations of particular areas. Can we expect a new geoid
may be coming soon?
Michael Daly
e-mail: arrowengineering1@gmail.com

Checking Aerial Mapping

results from your Aerial Contractor
Michael Daly, Arrow Engineering, Gallup, NM

When we submit a plat or map with contours and photography from aerial mapping contractor it
is us, not the contractor that signs the plat. We are responsible for their accuracy and when we
sign the plat we are certifying their work. How do we check to be certain they didn’t mess up?
My usual procedure is to add several panel points not called for by the aerial contractor and run
a cross section. We then ask the firm to give us coordinates on the additional points and ask
that they provide a profile for the same strip we ran. Their submittal is compared with our work
and we make sure they match our values closely.
I posed the question of checking plats to Phil Gershkovich CP, Project Manager, GIS Analyst,
Certified Photogrammetrist at Cooper Aerial Surveys [phil@cooperaerial.com]. The following is
his response.
As far as checking a map:
It is important to ensure that the data still meets the same expectation as in the past. The
thing about accuracy standards is they create a way to define the accuracy of a data set, but
don’t define how to check and ensure that the data meets that standard or that the proper
level of detail is collected. We must ensure that it not only meets the stated standards, but
also maintains the same level of quality and detail that has been previously expected.   

Benchmarks

19

For example, rough terrain will always be much more inaccurate than flat and “well
defined objects” or spot elevations in flat areas which were held to twice the vertical
accuracy in the past.

A surveyor can collect more detail than is collected by a photogrammetrist, so how do you
perform a cross section check accurately when a surveyor can collect more detail than is
collected by a photogrammetrist based on map scale and contour interval?
Here are some checks that we use now:
 	

Ghost Point Checks
Aerial triangulation will be checked by establishing ghost panels independent of
ground control. These points will act as unknown control and will be read into the
analytical solution. Once calculated, these points will be provided to the project
manager and checked against the field results. This accuracy verification will
determine readability (RMSE) of the flight and act as a preliminary check of the
photogrammetry before photogrammetric data compilation. Upon approval each
point will be incorporated into the analytical solution.
Cross Section Checks
Accuracy will be checked by collecting cross sections in the field which will be
compared against the DTM produced by photogrammetry. Cross section checks
are conducted according to the current FEMA Guidelines A.7.5.4. In addition, each
cross section will be collected perpendicular across all major drainage features.
Cross section checks should be an accurate representation of the ground detail and
test for the proper amount of breaklines for accurate modeling. Ground surveyed
cross sections must be at least 6” long at final map scale. Surveyed points should
reflect each break in the terrain greater than ¼ contour interval, at an interval no
farther than ½”, and no closer than 1/20” map scale.
Random Spot Check
Accuracy will be checked by collecting random point clusters of each ground cover
category which will be compared against the DTM produced by photogrammetry.
The surveyor should use well defined objects when possible. All points checked
will be used to meet the RMSE requirement established by NSSDA and FEMA
guidelines A.4.3 and A.8.6.2. Like ghost points, all check points collected in flat
areas, principle road intersections, railroad intersections, and spot elevations will
be held to twice the accuracy of the DTM checks.

We typically use something like: one ghost point, AND one cluster of random spot checks or
one cross section, per map sheet or square mile or linear mile. We either let the surveyor
or QC manager ensure that the data collected in the field reflects the data that should be
collected in the map. Δ
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THOUGHTS ON PASSING OF PASSIVES
AND
THE SECRET PROFESSION
Having been at this a long time and one new trend in our discipline seems to stand out in my mind
among all the others and that is the loss of marks in the ground for surveyors and landowners to use. The
“advances” in technology have put us on this errant path that may eventually hasten the end of the current
profession and the start of a new one all under the current definition of land surveying. Mark maintenance
by agencies is poorly funded or not performed at all. This has been the case since the mid-eighties. The
density of high order stations is deteriorating. Let’s look at what the magic boxes have done to hasten this
situation:
1)
GPS OPUS solutions: you can set your station up just about anywhere and get a 3 dimensional 		
position that is adequate for most daily purposes. If you do two, now you have a back sight if
conventional traversing is necessary.
2)
Real Time Kinematic: since 1996 this has increasingly become the normal daily survey tool
everywhere there isn’t dense cover.
3)
Computer capability in general to process data and create theoretical points and store them
indefinitely.
4)
Airborne GPS/LiDAR : The concentration with overall surfaces on much larger areas than
before. This is caused by the extreme advances in aerial mapping technology. Remember when the
ground control expenses would exceed the flight and processing costs? This has easily been cut in half.
5)
GIS: which can display almost anything survey and mapping related, in color and very official
looking.
There are more if we look around but those are the big ones.
Whoa! Back up a minute pardner. What is really going on here? We, the pioneers, explorers and finders
of property lines are turning into a bunch of pink handed computer geeks, myself included. And regrettably there are less of us. That’s the price of all the magic listed above. How many of you remember the
following terms?
1)
2)
3)
4)
5)

To throw a chain
To plunge the instrument
To give a back sight
To stack a lath
To wrap an angle

You might also remember when it took at least three skilled individuals to turn in good results and there
wasn’t much production compared to today. Precision was good for the equipment but just about laughable in today’s ultimate measurement world.
Now we are all real proud of the new techno world and the fantastic results obtained. What does the
general and unknowing public think we do? How many times have you heard: “oh you’re a surveyor.
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You’re the people that I see by the road looking through the little camera thingy and holding a stick.” Of
course they haven’t a clue because we haven’t told them. They also blanche at the prices of surveying not
understanding that the surveyor very likely pulls up to a project with $100,000 tied up in vehicles and
equipment. Of course that doesn’t include the personnel costs, the overhead for maintaining a business
and the down time that’s not billable like getting all the additional education necessary to operate the new
world equipment and maintain a professional registration.

Its okay to talk with each other, read and publish in journals such as this one and go to conventions but we
are still a secret profession. It is time to move out of the comfort zone and talk to the potential customers
and end users about what surveyors really do and how they can provide services in addition to measuring.
Ask yourself this: “when was the last time I spoke to any outside group explaining the history, basic and
advanced services and consulting that I am capable of providing?”
Respectfully submitted,
John Stock, RLS,CFM

Nicolas Cournoyer
Direct Sales Rep, Arizona & New Mexico
Surveying / Engineering
Cell
Fax
E-mail

602 308 9062
602 274 3740
nicolas.cournoyer@leicaus.com

2014 Convention Contest – Pacing with a Hand Compass
To add a bit of spice to the 2014 Convention we are adding a contest. Each contestant will be given a
point of beginning, probably in the parking lot and then asked to pace several courses and distances using only a hand compass for bearing.
The winner will be the person who arrives closest to the true endpoint. A $10.00 entry fee will be
required and the winner will get the entire pot. Bring your hand compass and check your pace. And
remember the conversion from magnetic to true: magnetic + 10° = true in our neck of the woods.
Michael Daly,
arrowengineering1@gmail.com
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NMPS
412 North Dal Paso
Hobbs, NM 88240
(505) 393-1462 Ph (505) 393-4836 Fax

Date of Report – May 7, 2013
NMPS WestFed
Delegates for 2013:

Amanda Allred (until June mtg.)
Earl F. Burkholder
Chris Medina (after June mtg.)

absurveying@gmail.com
eburk@globalcogo.com
terrasurveys@comcast.com

NMPS OFFICERS
For 2013:

Larry Medrano, President
Amanda Allred, President Elect
Chris Medina, Vice President
Kery Greiner, Treasurer
Justin Miller, Past President
Patty Floyd, Ex. Director

larry@presurv.com
absurveying@gmail.com
terrasurveys@comcast.com
Kery.Greiner@gmail.com
Justin@highdesertarchery.com
patty.nmps@gmail.com

CONFERENCE:

The 2013 NMPS Annual Conference was held March 15 and 16 at the Crowne Plaza Hotel in
Albuquerque, New Mexico – see http://nmpsconference.com/. Conference attendance was down
a bit, 163 paid attendees, but due to successful promotion and the fiscal diligence of Conference
Chairman, Larry Medrano, the conference cleared approximately $17,000.
We were honored to have WestFed President, Harold Baldwin, attend the conference. He
effectively represented and promoted the interests of WestFed – both from the podium and in the
WestFed booth. Fortuitously, to accommodate the demand for commercial exhibit space,
WestFed and NSPS were asked to share a booth. The congenial exchange of stories and
information between WestFed and NSPS representatives during the conference was a positive
benefit for both.
The overall theme of the conference was “influx” meaning that the only constant in our
professional lives is, in fact, change – technology, regulation, business conditions, etc. The
conference program included a variety of topics such as leadership strategies, ethics, 3D for
engineers/surveyors, mobile mapping, legal descriptions, marketing, geospatial technologies, and
others. Two awards presented at the conference included a “Lifetime Achievement Award”
presented to Earl F. Burkholder, retired from teaching at New Mexico State University, and the
“Surveyor-of-the-Year Award presented to Glen Haikin, former Albuquerque City Surveyor.
WESTFED DELEGATES:
NMPS Delegates to WestFed are appointed by the NMPS President year-to-year. The general
procedure is to appoint the current NMPS Vice President as one of the Delegates for three
WestFed Board meetings in addition to the current year-to-year appointment of Earl F.
Burkholder as a WestFed Delegate. The NMPS Governor to NSPS is a separate Presidential
appointment. The NMPS Delegates to WestFed and the NSPS Governor are all voting members
of the NMPS Board of Directors.

Benchmarks
TwiST 2013:
NMPS is sponsoring two Teaching with Spatial Technology (TwiST) applicants for 2013. The
formal application forms have been filed/approved and both teachers have signed the
confirmation letter detailing reimbursable costs. We got off to a slow start in recruiting
applicants but, in the end, we had an excess of applications. With appropriate testimonials of the
2013 teachers and more experience at recruiting, competition for the 2014 TwiST slots should
avoid the last minute push needed to line up qualified applicants.
MEMBERSHIP:
The NMPS membership for 2012 is 205 members – up a bit from last year. There are 8 different
chapters in the NMPS and regular 2013 membership is $165.00 per year. Other categories are
listed on the membership application which can be downloaded from the NMPS web site,
www.nmps.org.
WEBSITE and NMPS NEWSLETTER – BENCHMARKS:

The NMPS web site is posted at www.nmps.org and an email message to the NMPS Web
Master can be sent to sls@sierralandsurveys.com. If your state organization does not
receive a complimentary copy of the NMPS Benchmarks, contact the NMPS Benchmarks
Editor, Barry Phillips, at barryphillips.pls@gmail.com. The NMPS Benchmarks is
published 6 times each year.
NMPS BOARD MEETING 18 MAY 2013:
The next meeting of the NMPS Board of Directors is May 18, 2013, in the Shaw Conference
Room in Goddard Hall at the New Mexico State University, Las Cruces. Following the NMPS
Board meeting, a Bar-B-Q and socializing at Kery Greiner’s place will occupy the afternoon.
NSPS 100% INITIATIVE:
Mr. Glen Thurow is the NSPS Governor from New Mexico. Glen did an excellent job of
promoting the NSPS 100% initiative in New Mexico. Following presentations to the NMPS
Board of Directors, several Chapters, and at the NMPS Annual Conference, there was a ballot
provided to all NMPS attendees to the Annual Conference. The ballots were collected and
counted prior to the close of the conference. The NSPS initiative passed with 94% approval of
those voting. Thanks Glen.
RECOGNITION BY THE NEW MEXICO LEGISLATURE:
Due to the efforts of Allen Grace and others, the New Mexico Legislature declared March 15,
2013, as “New Mexico Professional Surveyors Day.” The State Memorial was introduced and
read by Senator Nancy Rodriguez of Santa Fe. Eight members of NMPS were seated at the righthand side, next to Lt. Governor, John Sanchez during the reading on the Senate floor. Numerous
senators also addressed the House and commented on the positive interaction they have had with
surveyors and the profession as a whole. Thank you Allen!
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New Mexico Surveyors Support TwiST
Earl F. Burkholder, PS, PE

As one of two New Mexico Professional Surveyor (NMPS) delegates to the Western Federation of
Professional Surveyors (WestFed) I am happy to report our successful participation in the 2013 TwiST
program. WestFed, along with the National Council of Examiners for Engineering & Surveying (NCEES)
sponsored a week-long training program for high school teachers devoted to helping them learn more
about GIS and GPS in a program called Teaching with Spatial Technology (TwiST). The training session
was held at Clarke College in Vancouver, Washington June 24 – 28, 2013. WestFed support originated
with each of the 13 state surveying associations who picked up the tab for two teachers each to participate
– including NMPS. The NCEES promised to support TwiST 2013 for one half of the overall costs up to
$25,000.
NMPS supported two teachers to attend TwiST 2013 – Mr. Jason McNiece who teaches science at
San Andres High School in Mesilla, NM and Mrs. Serri A. Grube, CAD Instructor at Valley High School,
Albuquerque, NM. The overall cost for sending those two teachers to TwiST 2013 was approximately
$3,500 (tuition, airfare, lodging, and per diem for each) of which half was covered by NCEES. Each of the
two teachers expressed appreciation to NMPS for the opportunity to participate – see following letters.

Jason McNiece - Science Teacher
San Andres High School
Las Cruces Public Schools
2355 Avenida de Mesilla
Mesilla, NM 88046
July 22, 2013
Earl F. Burkholder, PS, PE, F.ASCE
New Mexico Professional Surveyors
412 North Dal Paso
Hobbs, NM 88240
I would like to take this opportunity to offer a heartfelt thanks to you and the New Mexico Professional
Surveyors for the exciting opportunity afforded to me through the 2013 TwiST program in Vancouver,
Washington, June 24-28, 2013.
As an educator, I feel that it is paramount for teachers to continue their learning experiences throughout
their careers. A key component to educating our youth is to expose them to concepts, ideas, and career
paths that they might not normally be exposed to. The TwiST program provides all of these by giving
the tools necessary to enhance any classroom curriculum.
My hope would be that NMPS will continue to sponsor educators for the TwiST program so that others
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can share with their students what I will be sharing with mine.
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Sincerely,
Jason McNiece

Date: July 10, 2013
To:

NMPS Board of Directors
412 North Dal Paso
Hobbs, NM 88240

FROM:Serri A. Grube, CAD Instructor
Valley High School
Albuquerque, NM 87107
Re:

2013 TwiST Workshop, Vancouver, WA

Hello, my name is Serri Grube and I teach the CAD courses at Valley High School in Albuquerque, NM.
I first heard about the TwiST workshop last year from a surveyor friend, Glen Thurow. Unfortunately,
last year’s workshop did not work out, so I was very excited for the opportunity to apply this year. As
a CAD teacher, I try very hard to connect my students to real-world applications and future careers. I
have tried to interest them in Surveying and GIS for many years. I have been very blessed to have volunteers connected with NMPS work with my students.
Going to a workshop like TwiST was amazing. I was very enthused to attend the training each day. We
had wonderful instructors that brought equipment and software to life showing me how I can use this
with my students and really get them involved. In the training we were able to learn about GPS equipment which was very beneficial to me. I never really have had the chance to work with handheld receivers and was a little intimidated. However, now I feel very comfortable with the equipment and I have
already begun planning several activities for my students to learn and use the GPS receivers I purchased
for the classroom.
Learning the online and free GIS software was also eye-opening for me. I have tried to play with older
versions of GIS software, but it was hard to remember things. The latest versions of software now offer
free online applications that are much more user friendly. During TwiST I was making several maps and
trying out my skills to use right around my own school. I know that my students will be able to grasp
GIS better, and again I feel comfortable in showing them how.
The TwiST workshop was well organized. The instructors were very easy to work with, very knowledgeable, and planned activities for us that had good instructions and real applications. I also enjoyed
meeting teachers from many states and we quickly bonded and worked well together. I am very glad
I was able to attend; it was a training that was well-worth it. I learned so much information and I am
excited to share it. Thank you for providing me the opportunity to go.
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New Mexico 811 Update
The State passed House Bill 494 which became law on 14 June 2013. This law requires that all facility
owners must make a positive response to every 811 call made to the NM 811 Center.
This means when you call in for a locate for a design survey or other item the utility operator cannot
ignore the request and a positive response is required to be made to the NM 811 Center within the
marking period.
The current options for the facility operator are:
NO RESPONSE PROVIDED [DEFAULT UNTIL A RESPONSE IS RECEIVED]
UNDERGROUND FACILITY OWNER CLEARED THE SITE [NO FACILITIES]
NO ACCESS
PRIVATELY OWNED FACILITY [E.G., HOMEONWERS PIPELINE]
SITE MARKED
SPOTTED PER WORK PLAN
CONFERENCE SCHEDULED
Others can check in to the web site and click the box CHECK LOCATE STATUS to see what each utility’s
response for a particular ticket. This new regulation is to be enforced by the New Mexico Public Utility
Commission.
For questions about this system contact NM 811 at 505-260-1165.
Michael Daly,
arrowengineering1@gmail.com
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Europe permits free access to Sentinel Earth
observation data

Space News - The European Commission has agreed to permit free access to data from
its Sentinel series of Earth observation satellites, concluding that any harm to private-sector
satellite operators will be outweighed by the expected growth in value-added services
derived from the data. After a long process of evaluation that included input from the European
Association of Remote Sensing Companies, the commission has agreed to align itself with
a policy already adopted by the 20-nation European Space Agency. (From NSPS News and
Reviews)

Someone went to extremes to prove the toughness of this instrument. Either that or someone
thought that they could check a back sight located in French Polynesia! Anyone like a stab at
providing a caption which the editor will review and come up with a winner?
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Sustaining Members
Tim Aldrich		
Albuquerque, NM

Ira Hardin
Las Cruces, NM

Earl F. Burkholder
Las Cruces, NM

Keith Stickford		
La Jara, NM

Isaac Camacho
Las Cruces, NM

Glen Thurow		
Albuquerque, NM

Douglas W. Copeland
T or C, NM

Steve Toler
Albuquerque, NM

Marc A. DePauli		
Gallup, NM

Klad Zimmerle		
La Luz, 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.

29

E(2/%"%&O--"/"C!
A&
&

M0-(/8$+*(0!

:&

N&

H"P*%+/$+*(0!

'*P0&27&-(/&+F"&J1&.$%(&'"8*0$/&(01*0"&$+&+%7%L(/P&+(C$,Y&

O3"/& +F"& )(2/%"& (-& +5(& C$,%& @:&
EJQR%& 5*11& 9"& $3$*1$91"Y& !F/""&
)(2/%"%&5*11&9"&(--"/"C`&J+F*)%>&H.e'&
X(20C$/,& H"+/$)"8"0+>& $0C& A<D& !
I1(9$1&'7$+*$1&D$+$&6(C"1L&

!F"&!'.'& $0C& 46.'&J1& .$%(&'"8*0$/& 5*11&+$K"&71$)"&$+&+F"&
E$8*0(&H"$1&B(+"1&*0&J1&.$%(>&!"#$%&-/(8&'"7+"89"/&:;<:=>&
:?@AL&

&

B(%+"C&9,&!'.'&.$%(&D"1&4(/+"&EF$7+"/&@;&&
G&46.'&'(2+F"/0&H*(&I/$0C"&EF$7+"/

&

'"7+"89"/&:;<:=>&:?@A&

El Paso Seminar

!"#$ %&'()*"+,&(-&./(-"%%*(0$1&' 2/3",(/%&
&
4"5&6"#*)(&./( -"%%*(0$1&' 2/3",(/%&

&

&&&aNL??&.$/K*0P&

./"%"0+"C& 9,& +F"& J1& .$%(& E(03"0+*(0& $0C& ."/-(/8*0P& b/+%& E"0+"/%& $0C&
+F
+F"& J1& .$%(& E(03"0+*(0& $0C& c*%*+(/%& X2/"$2L& !F"& @@ & %"$%(0& (-& -/""&
(2+C((/&)(0)"/+%&)(0)12C"%&(0&'"7+"89"/&:;&$+&^78&$+&+F"&b/+%&Z"%+*3$1&
.1$W$& [9"+5""0& J1& .$%(& 62%"28& (-& b/+& $0C& .1$W$&
!F"$+/"]&-"$+2/*0P&bWd)$/& [e$+*0& 3$/*"+,]L& 4(& (2+%*C"& -((C& (/& 9"3"/$P"%>&
(/& 7"+%& $11(5"CL& Z(/& -2/+F"/& *0-(/8$+*(0& )$11& [T@\]& \AN<?^^\& (/& 3*%*+&
$1-/"%)(-/*C$,%L)(8L&
:&

&

&

&
V(*0&2%&-(/&

!'.'_46.'&H((8&H$+"`&&
'*0P1"&a=^L??&
&
D(291"&a@?^L??& &
-.):%#*!0#,)!)&;<!=>?><,!125!16789&

&

E$8*0(&H"$1&B(+"1&
@?@&'(2+F&J1&.$%(&'+/""+&
J1&.$%(>&!S&;TT?@&
!(11&Z/""&[=\\]&\AN<A?^=&
[T@\]&\AN<A??? &

'+$,&$+&(2/&F(%+&F(+"1&$0C&9"&$+&+F"&)"0+"/&(-&+F"&J1&.$%(&'"8*0$/Y&

'*0)"& @T@:>& +F"& E$8*0(& H"$1& B(+"1& F$%& 9""0& 1()$+"C& *0& +F"& F"$/+& (-&
C(50+(50&J1&.$%(>&$CU$)"0+&+(&+F"&J1&.$%(&E(03"0+*(0&E"0+"/&$0C&5*+F*0&
5$1K*0P& C*%+$0)"& (-& 82%"28%>& F*%+(/*)& '$0& V$)*0+(& .1$W$>& D(50+(50&
J0+"/+$*08"0+&$0C&X2%*0"%%&D*%+/*)+%L&

!F"&!'.'&$0C&46.'&J1&.$%(&'"8*0$/&*%&$&P/"$+&(77(/+20*+,&-(/&%2/3",(/%&
$0C&"0P*0""/%&+(&7*)K&27&@:&EJQR%&$0C&5*11&+$K"&71$)"&$+&+F"&"#$%&'!()#*!
+',)*&*0&J1&.$%(>&!S&-/(8&-).,)$/)0!123145!16789

!'.'&$0C&46.'&$/"&7/(2C&+(&F(%+&+F"&

30
Benchmarks

!

>?@AA*B<<(*C*>@AAD=*
*

:"(0/*E(*F<"#*EG(*

&

!

!F"&P1(9$1&%7$+*$1&C$+$&8(C"1&[I'D6]&5$%&C"-*0"C&9$%"C&(0&+F"&$%%287+*(0&(-&$&
%*0P1"&(/*P*0&-(/&A<D&P"(%7$+*$1&C$+$L&&!F"&7/(3"0&/21"%&(-&%(1*C&P"(8"+/,&$/"&2%"C&
*0& +F"& )(0+"#+& (-& +F"& J$/+F<)"0+"/"C& J$/+F<-*#"C& [JEJZ]& )((/C*0$+"& %,%+"8&
[*03"0+"C& 9,& +F"& D(D& -(/& I.']& +(& C"%)/*9"& $& 8(C"1& [+F"& I'D6]& *0& 5F*)F&
P"(8"+/*)$1&*0+"P/*+,&*%&7/"%"/3"C&(0&$&P1(9$1&%)$1"&5F*1"&7/(3*C*0P&1()$1&2%"/%&+F"&
(77(/+20*+,& +(& 2%"&h-1$+<"$/+Fi&71$0"&%2/3",*0P& 8"+F(C%&(0&8(%+&7/(U")+%L& &!F"&
I'D6& $))(88(C$+"%& /*P(/(2%& F*PF<1"3"1& P"(C"%,& (7"/$+*(0%& 92+>& -(/& 1()$1&
$771*)$+*(0%>& +F"& I'D6& $3(*C%& +F"& 2%"& (-& 8$7& 7/(U")+*(0%>& W(0"& )(0%+$0+%>& $0C&
%)$1"& -$)+(/%L& Z/""& 7/(+(+,7"& A<D& %(-+5$/"& )$0& 9"& C(501($C"C& -/(8&
A&
555LP1(9$1)(P(L)(8&

-.)#@)0`&J$/1&ZL&X2/KF(1C"/>&.'>&.J&
@`??78&f&\`??78*

HIJ*KL<M+L*!D+.'+L*J+.+*N<,%L*2KJ!N7**23*4-5617 *

&

!F*%& )(2/%"& 5*11& 7/"%"0+& +F"& 7/*0)*71"%& (-& 9(20C$/,& /")(0%+/2)+*(0& $0C& 7/(3*C"&
028"/(2%& "#"/)*%"%& -(/& $++"0C""%& +(& 7/$)+*)"& %(13*0P& 3$/*(2%& 9(20C$/,&
/")(0%+/2)+*(0& %)"0$/*(%L& g",& 7(*0+%& (-& +F*%& )(2/%"& 5*11& *0)12C"`& C"+"/8*0*0P&
%"0*(/*+,& (-& %2/3",%& $0C& +F"& /"+/$)"8"0+& (-& (/*P*0$1& %2/3",& 1*0"%& 7$/+*+*(0%>&
%*821+$0"(2%& )(03",$0)"%>& $0C& "3$12$+*(0& (-& +F"& 5/*++"0& *0%+/28"0+%>&
C"+"/8*0*0P& '"0*(/*+,& (-& !/$)+%& G& D""C%& $0C& +F"& $771*)$+*(0& (-& V20*(/_& '"0*(/&
H*PF+%>&$771*)$+*(0&(-&D*P0*+,&(-&E$11%>&N&E(/0"/%&H21">&$0C&J#)"7+*(0%&+(&+F"&H21"%>&
$0C& /")(P0*W*0P& )(0-1*)+%>& $89*P2*+*"%& G& C*%)/"7$0)*"%& *0& 9(20C$/,&
/")(0%+/2)+*(0L&&

-.)#@)0`&.$21&E$/",>&H.e'>&e'e'&
=`??$8&f&@:`??78

89:!*;<"(,+#&*8%.#+0%=%(.**23*4-5617*

!F"& %"8*0$/& *%& $& 7/$)+*)$1& $77/($)F& +(& %(13*0P& "+F*)$1& 7/(91"8%& "0)(20+"/"C& *0&
%2/3",*0P& $0C&"0P*0""/*0P& 7/$)+*)">&$0C&*%&C"%*P0"C&-(/&7/$)+*)*0P&%2/3",(/%& $0C&
"0P*0""/%>&$0C&$C3$0)"C&%2/3",*0P&$0C&"0P*0""/*0P&%+2C"0+%L&&!(7*)%&*0)12C"`&+F"&
C"-*0*+*(0%& (-& 7/(-"%%*(0$1*%8>& +F"& %2/3",(/& $0C& "0P*0""/& $%& $& 7/(-"%%*(0$1>&
20C"/%+$0C*0P& "+F*)%>& "+F*)$1& +"0"+%>& $0C& $771,*0P& "+F*)%& +(& %2/3",*0P& $0C&
"0P*0""/*0P& %7")*-*)& %*+2$+*(0%L& & !F"& %"8*0$/& )(0)12C"%& 5*+F& $& 1((K& $+& )(88(0&
"+F*)$1&7/(91"8%&"0)(20+"/"C&9,&7/(-"%%*(0$1&%2/3",(/%&$0C&"0P*0""/%L*

-.)#@)0A&D/L&'+"3"0&Z/$0K>&./(-"%%(/&
@`??78&f&\`??78

!"#$%&'()*+(,*-()'(%%#'()*-./'01**23*4-5617*

El Paso Seminar
!'.'&
:\:\&o$11*0P5((C&D/L>&'+"L&A??&
b2%+*0>&!S&;=;N^&
Z$#`&[\@:]<A:;<;=;:&

&

8%)'1.%#*<(L'(%*+.*GGGY.1D1Y<#)&.<,+&Z&
n(2&)$0&$1%(&8$*1&(/&-$#&+F"&$++$)F"C&-(/8&5*+F&
7$,8"0+&*0-(/8$+*(0&+(`&

'2/3",*0P&J+F*)%&

&

;?&

&
&&&&&&H.e'&X(20C$/,&H"+/$)"8"0+&
&&&&&A<D&I1(9$1&'7$+*$1&D$+$&6(C"1&

&

&
a@\?&

&
a:??&

*
*

N&EJQR%&
N&EJQR%&

N&EJQR%&

&

a@??&

&

&

*

! &EF")K&l&jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj&&8$C"&7$,$91"&+(&O!9!&
! &E/"C*+&E$/C&l&jjjjjjjjjjjjjjjjjjjjjjjjjjj&&!&c*%$&&&&! &6E&&&&! &b6S&
&&&&&&&4$8"&(-&E$/CF(1C"/&jjjjjjjjjjjjjjjjjjjjjjjjj&'")2/*+,&E(C"&jjjjjj&&&&&&&&&&
N&
&&&&&J#7&D$+"&jjjjjjjjjjjjjj&&&&!O!be&jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj&

9+&=%(.&

&

!+."#,+&W*!%D.%=M%#*?X&
! &=`??$8&f&@:`??78&
! &@`??78&f&\`??78&

&

V#',+&W*!%D.%=M%#*?R*
! &@`??78&f&\`??78&

*

!
-,"0+.'<(*!%11'<(1
**
*

.$/$7/(-"%%*(0$1&4(0&
6"89"/%&

J0C%&6(0C$,>&'"7+"89"/&TL&X"P*00*0P&!2"%C$,>&'"7+"89"/&@?>&$&1$+"&-""&(-&a:\&5*11&9"&$CC"C&+(&$11&-""%L&
'"8*0$/>&8$+"/*$1%>&$0C&9/"$K&*0)12C"CL&e20)F&*%&(0&,(2/&(50L&&
&
!F/""&E(2/%"%&&
!5(&E(2/%"%&&
O0"&E(2/%"&
*
&
[@:&EJQR%]&
[=&EJQR%]&
[N&EJQR%]&
&
&
&
&
&
&
&&
*
H.e'&G&.'&6"89"/%&
aA??&
a:@?&
a@:\& &
&
&
&
a:\?&
a&
H.e'&G&.'&4(0&
aN??&
a:=?&
a@;\&
&
6"89"/%&
&
aA=\&
aA??&
a:@\&
.$/$7/(-"%%*(0$1&
a@\?&
a@??&
a\?& &
6"89"/%&
&

-+#L&*;'#,*8%)'1.#+.'<(*V%%1**

*

[!'.J&$0C&46.J&8"89"/%F*7&5*11&$1%(&9"&$))"7+"CL&4289"/&*%&/"m2*/"C&-(/&8"89"/&C*%)(20+L]*

!'.'&(/&46.'&6"89"/&l&jjjjjjjjjjjjjjjjj&H.e'&(/&.'l&&jjjjjjjjjjjjjjjjj&&

&

.F(0"&jjjjjjjjjjjjjjjjjjjjj&J8$*1&jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj&&

&

E*+,&jjjjjjjjjjjjjjjjjjjjjjjjjjjjjj&'+$+"&jjjjj&k*7&jjjjjjjjjjjjjjjjjjj&&

&

bCC/"%%&jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj&

&

E(87$0,&jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj&&

&

Z*/%+&4$8"&jjjjjjjjjjjjjjjjjjjjjjjj&&e$%+&4$8"&jjjjjjjjjjjjjjjjjjjjjjj&

*

O0"&-(/8&7"/&7"/%(0L&.1"$%"&7/*0+&(/&+,7"L&*

S..%(,%%*T(U<#=+.'<(**

Q<1.%,*M&*O!9!*9+1<*J%L*B<#.%*4/+D.%#*>R*
*************P*BN9!*!<"./%#(*8'<*K#+(,%*4/+D.%#*

&&&&&&&&&&

*

&&&&&&&& O!9!*P*BN9!*?A>H *

Benchmarks

31

New Mexico Professional Surveyors
412 N. Dal Paso
Hobbs, NM 88240
Address Service Requested

Benchmarks
September 2013

PRST. STD.
US Postage

PAID

PERMIT NO.
1070
Albuquerque, NM

