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EDITORIAL
Welcome to Spring after a somewhat mild winter without real precipitation, hopefully the summer brings us more
luck.
Conrad Roybal has put together a well rounded agenda and list of presenters for this year's NMPS Conference.
Please support the ongoing efforts of fundraising for the revamped NMSU Geomatics program. Most presenters we
have already encountered in years gone by and I'm sure they will be as interesting as ever.
Looks like Ron Forstbauer has been busy helping the CNM students getting some real world type experience using
UAV technology and deliverable products. We look forward to seeing what the students and staff have for us at the
2018 NMPS conference.
Well done to the students who participated in the recent national surveying students competition, I'm sure it was a
great learning experience. I think it would have been interesting seeing the various presentations and the thought
process using the equipment at hand, based on a head to head competition between the various institutions.
Congratulations to Anthony Trujillo, President of Holmans, USA for having received the Anderson School of
Management award. Some of us have also witnessed Holmans support of the New Mexico Philharmonic Orchestra
including engagements with the Albuquerque autistic students. There are also many other presentations that
Holmans are supporting, very worth the while so check them out at Popejoy Hall and other locations.
Late breaking news from PNM Resources Foundation is that they have pledged a significant grant towards NMPS in
support of the NMSU Geomatics funding collaboration. This is indeed a great opportunity and hopefully will keep
this program going for years ahead; let's hope those student numbers improve accordingly.
We have encountered numerous articles recently with regards to education versus experience and what the future of
surveying holds regarding the numbers of students steadily decreasing at the learning institutions. This indeed is a
challenge and given the average age of professional surveyors we are in the unfortunate position of being at a disadvantage. We know that there are technological developments which we have not embraced such as in the spatial
data GIS environment. I have to wonder how the low registration numbers and an aging professional membership
could play out in the "no monument" corner debate.
Other countries do have co-ordinate based cadastres, but still follow the basics of boundary principles we hold
here, such as hierarchy of monuments, natural and/or artificial etc. Given this, it is still a requirement to set or adopt
some sort of monument or witness corner in the ground, but before we wipe our eyes we could be staring down the
barrel regarding the "no monuFront cover: Matthew Kallestewa and Isaiah Gallegos
ments" policy.
When the layman reads some of
the flyers out there that indicate
positional accuracy of 5cm

continue on pg. 4

Back cover: Nicholas Marez, Matthew Kallestewa and
Isaiah Gallegos, taken at the yearly student competition,
held in Las Vegas, NV.
Submitted by Nicholas Marez.
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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worldwide (never mind reporting the accuracy stats behind those numbers), they can easily be swayed to
adoption of a position without monumentation. This obviously pertains to PPP (GPS), but is it so far-fetched
to think that with the correct procedures, 3D co-ordinate systems, ideal conditions etc., that this may be
possible. There will no doubt be many opinions and much debate, we will be looking forward to keeping
our minds open and engaged, before we fall behind again.....
Keep doing what you do best and stay busy.
Barry

President’s
Angle
Conrad Roybal, PS
(2018 NMPS President)
February 2018
Hello Fellow NMPS Members,
Hope everybody is doing well out there! This is an exciting time of the year as the 2018
New Mexico Professional Surveyor Conference is approaching.
The conference will take
place April 27th and 28th at Sandia Casino. If you have not registered yet, please visit the
NMPS website, www.nmps.org. We have organized a great conference with good speakers and
interesting topics. Hope to see you all there! Also, a reminder that NMPS is hosting a golf
tournament fundraiser, which will take place at Sandia Casino, Thursday April 26th, 2018.
Proceeds from this golf tournament will go towards the newly revamped NMSU Geomatics
program. Come on out and support the NMSU Geomatics Program. To get a copy of the
conference flyer or schedule, go to the NMPS website.
NMPS will also be organizing a raffle.
Drawing will take place Saturday, April 28th,
2018 during the awards ceremony. So far, we have two prizes: A cow elk tag donated by
Rio Costilla Cooperative Livestock Association.
RCCLA is an 80,000 acre ranch located in northern New Mexico, Taos County. Second prize will be a Remington 700 ADL .30-06.
Proceeds for this will also go towards NMSU Geomatics Program.
Also, we encourage parents that have children between the ages of 6 and 12 to sign their
children up for the OLAN Project. This will give them the opportunity to learn about surveying and be
hands on with surveying equipment.
If you have any questions or concerns, feel free to contact me at conrad.roybal@gmail.com.
Regards,
Conrad Roybal, PS
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Reminisce Of An Old Surveyor
Measuring a Distance by Taping
by
Knud E. Hermansen
P.L.S., P.E., Ph.D., Esq.

I don’t like to think of myself as old but I am. I have been surveying for close to 50 years. The difference
between how I used to survey and how surveying is done now is different. This difference was brought
to the forefront of my thinking one day when I was surveying with a young surveyor. As we compared
the distance we measured between two corner monuments to the distance set forth in the original survey
performed in 1968, the young surveyor was appalled that the original surveyor was off six tenths of a
foot between the two monuments. Until this young surveyor spoke I was thinking that the 1968 surveyor
had done some exceedingly good measuring given the fact that the distance between the monuments was
almost 2,000 feet across uneven landscape filled with puckerbrush. My young associate had never used a
tape to measure a long distance. Had he done so, I think that he too would have marveled at the accuracy
of the 1968 surveyor.
I would be surprised to hear that any surveying firm operating at this time still tapes long distances. If there
is some firm that still practices this ancient art, surely they cannot compete on a fee basis with another
firm.
So my young colleagues in the profession will better understand how the boundary they are now retracing
was measured, I will reminisce about the lost art of taping a long distance.
Taping required at least two people in the survey crew. Three were ideal, with a person on each end of the
tape and one person on the instrument to keep the two people on a straight line between the end points.
My employers at the time were somewhat tight-fisted with expenses so most of my taping was done with
one other person.
With the direction to be measured selected, a distant object was chosen to use as a point of reference to
guide us while taping. I suppose when taping across open land, a pole was included as part of the survey
equipment. The pole was placed in the ground on line with the direction to be taped and used to guide the
taping crew. Where I surveyed there was always some natural object that could be used or an appendage
of a tree or bush where ribbon could be hung to serve as a guiding point.
Unless we were in farmland or urban land there followed some physical labor as brush and other vegetation was cut and removed from the direction to be taped. Of course if the distance to be taped was part of
a traverse, the direction of the traverse was often selected so as to avoid the denser portions of vegetation
thereby saving a great deal of physical labor involved with cutting a traverse line. If memory serves me, I
seem to remember more time spent cutting a clear a line in preparation to taping the distance than actually
measuring the line.
My employer favored a 200 foot steel tape. Most surveyors employed the standard 100 foot steel tape.
I heard of a few surveyors that employed a 300 foot steel tape. The longer tape meant fewer markings
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on the ground that I shall explain later. However, the longer tape made a wicked sag unless extra
tension could be exerted on the ends of the tape to reduce the sag. Of course the extra tension made
plumbing the tape more difficult. Still, I came to appreciate the longer tape and used it when I first
practiced on my own after becoming licensed.
Now I will say here and now that I was well familiar with tape corrections such as sag, tension, and
temperature. We never made those corrections nor do I remember a surveyor that I met at this time that
did so though they were common subjects in academic learning. I do not believe these calculations were
omitted from ignorance. It must be remembered that calculations during these times were done without
benefit of an electronic calculator. As a result, any calculations involving multiplication and division were
a tedious undertaking.
Also, the errors associated with the failure to make tape corrections were often as not dwarfed by other
factors present in the boundary survey. Would a temperature or sag correction to the steel tape make much
of a difference when the corner monument was a 22 inch diameter tree or a three foot diameter stone
pile?
My employer did deem it important that the taping be done on a straight line and as near to horizontal as
possible unless the end of the tape could be placed at the instrument allowing a vertical angle to be read
and used to reduce the slope distance to a horizontal distance. I do not remember ever employing a hand
level to check to insure the tape was horizontal, the level of the tape being accomplished by a fair estimate
with the eye.
Leveling the tape required a plumb bob be suspended from at least one end of the tape and usually at both
ends of the tape. Even on relatively level ground it was necessary to suspend the tape above the ground and
employ plumb bobs or else the tape would weave up and down over brush we had cut, fallen trees, stones,
and high grass that was normally present on the line of taping.
I don’t believe a plumb bob can be found among the equipment of the modern surveyor. Perhaps it may
be found buried in the equipment box on the survey truck yet. The plumb bob does not hang from the belt
of the surveyor like it did decades ago. To come to the field without a plumb bob was a serious omission –
akin to forgetting the tripod. Not only was the plumb bob necessary for taping but it was a necessary piece
of equipment to hang under the tripod in order to place the instrument over the point, the optical plummet
not being present on transits and compasses that were used to measure directions at that time.
Beginning at the instrument, the tape was laid out in the direction to be measured. Perhaps laid out is the
wrong word - for the procedure was to grab the ‘zero’ end of the tape and drag it in the direction to be
measured until the rear tape person would yell “stop” or some other recognizable command. Now in doing
this simple task it was important that someone watch the tape or at least be sensitive to the resistance to the
drag offered by the tape to prevent the tape from looping upon itself where continued tension would cause
the loop to collapse and the steel tape to break. Careful observation was especially important when turning
the tape back upon itself. Breaking a tape would cause the ire of even the most placid employer because
there was no reason for this event to occur but for negligence. I am sure some survey crew members did
try their best to think of some other plausible excuse that would explain a broken tape and not attach blame
to themselves.
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Having dragged the tape to its farthest extent without causing the tape to break, the forward tape person
would be directed to the right or left by the rear tape person so as to cause the forward tape person to be
on a straight line between the two points where the distance was required. This is where the pole or point
of reference spoken of earlier assists the taping crew.

More times than not it seemed this simple task would reveal that the forward tape person had passed on
the wrong side of a tree or bush requiring the forward tape person to drag the tape back to the offending
tree or bush and pass on the correct side of this transgressing vegetation. Surely if the tape did not kink or
break in laying the tape out, the risk of a break by kinking the tape increased with this realignment because
the forward tape person was looping the tape back upon itself and was now agitated with the extra effort
necessary to make the measurement. In their frustration they would tend to pull on the tape harder than
good practice should allow.
In some instances, it would be determined that rather than drag the tape back and go on the other side of
the offending vegetation, the vegetation could be cut and removed. This idea was good in theory but often
fraught in practice. More than once I have seen a good swing of the machete or brush hook designed to
cut the offending brush not only cut the brush but go on to cut the tape as well, the tape being next to the
offending brush because of the circumstances I have mentioned.

412 N. Dal Paso
Hobbs, NM 88240
Tel: (575) 393-3117
Fax: (575) 393-3450
www.jwsc.biz
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It was always a discussion among survey crew members whether the employer will think the intelligence
of an employee to be less if they broke the tape with an overlooked kink or the result of a powerful stroke
of a machete. Thankfully that is one conversation and confession that will no longer occur with modern
survey practice.
Once satisfied the tape is aligned properly in the direction of the survey, the tape would be raised off the
ground in a manner to effectuate a level line. In raising the tape, the taping party often discovers that the
recent maneuvering with the tape has allowed the tape to seep under some brush that had been previously
cut in clearing the line and allowed to remain in the vicinity. The discovery of the offending vegetation
occurred when an effort is made to raise the tape and one or more pieces of brush would also rise with the
tape. At this discovery some vigorous attempt is made at shaking the tape to throw off the offending brush.
This effort seldom worked other than to jerk the end of the tape out of a person’s hand.
With the failure of shaking the brush off, it became necessary for someone to once again walk along the
length of the tape and remove offending pieces of brush that had found their way to laying on the tape
rather than under the tape.
If a person is following this story and is counting the trips along a particular segment of line, they will
realize that the distance of the tape has probably been walked three or four times. First, a person must walk
the line to cut a clear sight along the line. Second, a person will walk the line to drag the tape to set up the
measurement. The third walk occurs when retracing the steps in order to come back around the correct
side of a tree. Finally, the fourth walk of the line is to throw off brush and vegetation that has climbed on
the tape. I know that vegetation can’t move or climb on its own but if you had been there you would swear
it does just that.
Finally, the tape could now be raised off the ground to effectuate as near as possible a horizontal line that
could never be a straight and level line since the weight of the steel tape always caused a sag. To remove
some of the offending sag, tension had to be applied to the ends of the tape. I suppose there were surveyors
that employed tension handles in the field that allowed the tension, measured in pounds, to be carefully
applied to the tape’s length but I have never met the field crew that used them in the field doing a boundary retracement survey. Perhaps a diligent survey firm would have had at least one tension handle in their
office in order to show a new employee what 15 to 20 pounds of tension felt like.
For those surveyors that have never seen a tension handle, a close similarity can be visualized by thinking
of certain weight scales with a handle at one end and a hook at the other end that are sold to fisherman
to weigh the trophy fish they plan to catch. I suspect that some of the survey tension handles that were
purchased by surveyors were used more often for weighing fish rather than applying tension on a tape.
With the tape raised off the ground, great skill must now be employed to do several tasks at once. The tape
person had to keep the tape level, at a consistent tension, and steady enough to fix a point on the ground
using a suspended plumb bob.
The rendition of these tasks in print does not begin to describe the difficulty of combining these tasks in
practice. First, the plumb bob string must remain fixed and immovable on a mark found on the tape. This
requires one hand be employed to clamp the plumb bob string securely to a mark etched on the steel tape.
The other hand is employed pulling on the end of the tape to keep a constant and desired tension. It must
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be remembered that the steel tape is a smooth ribbon but for some minor roughness caused by marks on
the tape surface indicating feet, tenths and hundredths of a foot. The last two mentioned etchings only
present at the ends of the tape. The combination of the tension, tape smoothness, and liberal sweat on the
hands resulting from the physical labor involved in surveying at the time and the reader can deduce the
challenge required in making a measurement while exerting tension on the tape. Usually a leather thong
at the end of the tape was used rather than holding the tape itself. A consistent tension was employed by
tucking the hand next to the body and leaning the body in the direction away from the other person in order
to render the desired tension.
Where a leather thong was not present or ‘breaking the tape’ required, often as not the tape person would
grab hold of the tape and bend the tape down at their hand to afford a better grip – much as a person would
do when pulling a rope to get a better grip. This grip often left a ‘jog’ in the tape at the completion of the
measurement. After years of usage, a tape would no longer lay flat but would have rises and dips along its
length that would be coupled with a few points of extra thickness where the tape had been repaired.
Let me pause in my rendition of taping to state that when I speak of ‘breaking the tape’ in this instance, I
am not speaking of physically breaking the tape. Rather the phrase was used to indicate the entire length
of the tape was not to be employed in making the measurement required.
Long ago, some entrepreneur invented a tape clamp. The tape clamp was a handy little gadget that allowed
the user to firmly secure the tape with the clamp using the two finger rings that were part of the clamp.
Using the finger rings, the tape could be easily pulled without bending of the tape or permitting a slippage
along the tape.
I doubt much money was made from the invention. The survey firms that had purchased this gadget were
likely as not to leave it unused in the office. When brought to the field, it never seemed to be with the
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Having mastered the combination of holding the tape level, keeping pressure on the tape, and keeping the
plumb bob string firmly attached to a mark along the tape, the tape person could now focus their attention
to the suspended plumb bob that was likely as not swinging over the ground much as a lookout does in
a crow’s nest over a ship in rough seas. Restraining the plumb bob from wild gyrations required the tape
person to periodically tap the plumb bob into the ground until the swinging of the plumb bob settled
down.
The person at the rear of the tape had a mark that the plumb bob had to be over. When he was satisfied
that he had wrestled the plumb bob and by extension the appropriate part of the steel tape over this point
he would repeatedly shout some agreed upon term to the forward tape person to let that person know that
a measurement could now be reliably made by the forward tape person.
I have seen the patience of the rear tape person sorely tested by the inability of the lead tape person to
make a timely mark or reading. The rear tape person will make repeated statements of “good” or “mark”
to indicate that he is over the point and the measurement can be made. After some repetition, the rear tape
person will become agitated by his own endless repetition and may be heard to stop the repetition in order
to yell: “god damn it, I’m good at this end. What is taking so damn long.”
If the forward tape person was not measuring to a previously established point, they would tap the plumb
bob point onto the ground to make a mark in the dirt, having previously kicked away grass, leaves, and
twigs to clear a space on the ground. Once the forward tape person was satisfied the mark made by the
plumb bob point represented a fair measurement, they would release the tension in the tape and put a pin
into the ground at the mark. This pin would become the basis for the rear tape person to advance upon and
measure over.
As I previously mentioned my employer was a kindly man but did not feel justified in purchasing
equipment that was not absolutely necessary. Rather than using chaining pins, as they were commonly
known, to fix the limit of the tape measurement, we would use nails or sticks with flagging tied to the end
of the stick.
Having marked the length of the tape on the ground, the forward person would drag the tape in the
direction of the survey to begin again the process of making the next measurement. The rear tape person
would follow with the other end of the tape. Now if the rear tape person was not paying attention, they
would likely as not kick the pin or nail out of the ground before they spotted it. If the rear tape person
did a good job of kicking the pin loose from the ground, the taping would have to begin anew back at
the starting point with numerous expletives used against the rear tape person for not paying attention
to where they placed their feet. To avoid repeating the process of taping or bringing upon themselves
embarrassment and attracting the ire of the other crew members, more than one rear tape person made
a best guess where the pin may have resided before they inadvertently kicked it out. If possible the
misfeasance was corrected without the forward tape person realizing what was being done.
I should mention that had the forward tape person measured into a mark or corner already fixed, his job
was a little more difficult. Rather than stick a pin, nail, or stick in the ground, he had to find a way to
maintain the tension, keep the tape horizontal, maintain a steady plumb bob over the point, and read the
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marks on the tape at the plumb bob string.
This was done by firmly clasping the plumb bob string over and on the tape using the index finger and
thumb and sliding the string along the tape until the plumb bob was over the desired point. The tension was
then released while still keeping a firm grasp of the string on the tape. Once all the other distractions were
eliminated, the forward tape person could peak under his thumb and see what incremental hundredths of
a foot mark the string was held upon.
At this point it is worth mentioning a problem that has plagued surveyors using a tape or chain for a couple
of centuries – keeping track of the whole lengths that are used when measuring between two points. When
a survey crew measures long distances, it is necessary to tally the number of full tape lengths used. Now
it would be wise for a crew member to make a mark in a field book each time a tape length is achieved.
What is wise and what was done are two different things. If field books were not available putting notches
on a stick or moving stones or acorns from one pocket to another was employed. Despite the best efforts,
there are numerous distances where a tally was lost or added that should not have been.
I have alluded to a plumb bob suspended from the tape to the ground. The term ‘suspended’ is only
accurate after some effort is obtained to stop the plumb bob from swinging in arcs over the ground. It is
not possible to get a plumb bob to hang from the tape to the ground without some swinging. The plumb
bob was determined to be contrary when let loose to hang. There were times when the plumb bob was
stationary but not vertical as in the case when the plumb bob had to be dropped from chest height and there
was a strong wind blowing across the open field. It seems to me that the wind was usually combined with
cold temperatures. To all the other problems I have alluded to in trying to keep the plumb bob steady over
a mark must be added the lost sensitivity of the fingers when using gloves and the shaking of the body
from the cold temperature.
Eventually, the plumb bob was finally settled into compliance by tapping the plumb bob upon the ground
until finally the tip of the plumb bob was confined to a small area meeting the tolerance of the tape person.
Of course before the tapping could take place, the forward tape person usually had to expose the ground
by kicking away sod, sticks, leaves, and other debris using the toe of his boot. This often accounted for the
delay that caused the agitation of the rear tape person that I have previously mentioned.
I must not close this reminisce on taping before adding a few more tidbits that provide some added insight
into taping practice.
Many tapes were not marked or inscribed like a more recent steel tape or the fiberglass tape still found in
the surveyor’s tool kit. What I mean is the tape did not contain marks to the hundredth of a foot along the
entire length of the tape. The old tapes were only marked every foot except for the very end of the tape
where the tenths and hundredth of a foot marks could be found. This necessitated the rear tape person find
a whole foot mark to hold to and the forward tape person use the end of the tape to measure the increments
of a foot. To set this up involved the forward tape person yelling back to the rear tape person to ‘take a
foot’ or ‘give a foot.’
While on the subject of marks on the tape, I must state that dragging a tape along the ground for days,
weeks, and years often succeeded in smoothing the tape and erasing the stampings of the whole feet and
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making the marking of whole feet difficult to read. More than once I had to look up or down the tape to
find a readable mark and work my way back to the mark I was to hold at in order to know what whole
foot I was holding at.

I have about exhausted my memory of taping but for three situations often encountered in taping. One
situation is the delicate taping required when taping through an electrified cow fence with a steel tape.
I need say no more on that topic as the reader can well imagine what often happened. I must add that in
addition to the electrified wire, once the survey crew has cleared the electric fence and entered the field,
the reason for the electrified wire becomes obvious. Curious cows tend to congregate about the surveyor
and become a hindrance in the taping process. However, I suppose a curious cow or heifer is far better than
the bulls I encountered from time to time that took offense at the red often worn by the surveyor.
The second situation not fondly remembered is taping upon a concrete or asphalt surface. Since such
surfaces were often flat and without obstructions, the tape was laid flat on the surface. Tension was put on
the tape ends during the measurement with knuckles touching the asphalt or concrete. In such cases one
tape person usually released their tension unexpectedly with the result that the other tape person often left
some skin from their fingers on the rough surface of concrete or asphalt.
The third situation that still can incite bad dreams occurred when taping across a busy road or sidewalk.
You did not have to experience this situation in order to imagine the peril of a tape suspended above the
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road surface when a car is observed much too late traveling down the road. Dropping the tape quickly to
the road surface would often preserve the tape. Yet, there is many a time the survey crew returning to the
office with a broken tape that claimed this very event to be the cause of the broken tape. Of course, there
was nothing they could have done to prevent this happening. At least that is what they claimed.
I will close this reminisce by speaking about securing the equipment used in taping. The tape was coiled
with attention paid to making consistent sized loops. The tape was then thrown. I don’t mean heaved to the
side. I mean that the tape was made into a figure 8 then into a compact circled loop using a twisting of the
hands. Throwing a tape was an art that was often done at a surveyor’s convention to show prowess. If a
person did not know how to throw a tape it turned into a wrestling match where the tape refused to cooperate and often as not ended in a jumble rivaling any fishing line tangle. If the person did know how to throw
the tape, a person watching would have the unmistakable impression that a magic trick just occurred. One
minute the tape is in a large loop and the next it is neatly coiled in a compact loop.
The other item of equipment deserving some effort at storage was the plumb bob. To see a plumb bob
being stored with the string hanging loosely from the end of the plumb bob would reflect poorly on the
owner. At some point, another inventor came up with a gammon reel that wound the string up unless the
owner resisted the urge of the gammon reel. Before the gammon reel arrived at the scene, a plumb bob
string would be carefully wrapped around the head of the plumb bob and a slip put into the string to hold
the string in place. A carefully tug on the string would unwrap the string from the plumb bob. A knot in the
plumb bob string spoke of an untrained crew person. A knot in a plumb bob string was akin to a hang nail
on the finger – it’s presence always felt and always hanging up at inopportune times.
Keep this rendition of the taping process in mind young surveyor before disparaging that old surveyor that
taped those long distance one small segment at a time. Δ

BACK BY POPULAR DEMAND.......
After receiving numerous requests it appears the Ruidoso Seminar and Golf
Tournament is coming back to life.
It is scheduled for August 10 & 11, 2018 at the Inn of the Mountain Gods.
Gary Eidson

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

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

Call 505-343-0007 for your demo + quote
HOLMANS USA, LLC | 6201 Jefferson St NE, Albuquerque, NM 87109 | HOLMANS.com
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NCEES CPC Registry- A great time saver
By Glen Thurow

If you’ve not yet discovered the NCEES CPC Registry I would encourage you to investigate the advantages this free program offers. CPC stands for Continuing Professional Competency. We in New Mexico
are more familiar with the PDH nomenclature. PDH, or Professional Development Hours, have been a requirement for license renewal since 2001. Many states have similar PHD renewal requirements. If you’re
licensed in multiple states, you know how tedious it can become to upload your PDH hours for each state
where you renew. The NCEES CPC Registry solves that problem.
Created in 2015, the CPC Registry is a repository for all the continuing education classes, seminars,
workshops, or just about any forum that qualifies under the Administrative Code 16.39.2- Continuing
Professional Development. Section 16.39.2.8 F requires each licensee to keep a record that substantiates
the PDHs acquired during the biennium license period. This record should include the following:
(1) a log showing the type of activity claimed, sponsoring organization, location, duration,
instructor’s or speaker’s name, and PDH credits earned;
(2) attendance verification records in the form of completion certificates, paid receipts or other 		
documents supporting evidence of attendance;
(3) proof of membership in a technical organization issuing a publication as a part of its
membership fee;
(4) a log indicating the medium used for a technical review, the subject of the review, the author 		
or sponsoring organization, the date the review was conducted, a brief written summary of the
contents of the reviewed material and the time spent on the review;
(5) the organization sponsoring a civic or community activity, the date and location of the
activity, the subject of the activity and the licensee’s involvement in the activity. These records 		
must be maintained for a period of three years and copies may be requested by the board 			
for audit verification.
The NCEES CPC Registry allows you to easily satisfy all these requirements in a record that can be shared
across multiple jurisdictions. You probably already have an account with NCEES created when you took
exams. If for some reason you don’t you can create one and use the registry.
When you log in or create a new account you are taken to the dashboard. From the dashboard select CPC
Tracking. Click on “Add Course” and enter the date, course title, course provider, instructor, area (whether technical, business, or law and regulations), number of hours, and whether it was online or face-to-face.
You can also add a description of the course and the learning objective. You are then able to upload supporting documentation such as certificates, transcripts, or other related documents.
You now have a permanent record delineated by year acquired. But here is the best part. You can send this
record to multiple boards of licensure by simply designating which boards should receive it. Most boards
will accept this submission. New Mexico does. This is a lot better than having to enter the data when renewing. As an added feature you can view the CPC requirements by each jurisdiction. While there is no
guarantee that this will satisfy requirements for each state, if your are audited it will make compliance
much easier. Δ
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The University of New Mexico’s Anderson School of
Management announced its 2018 Hall of Fame and
Young Alumni awards

Anthony Trujillo, HOLMANS USA
(Courtesy Anderson School of Management)
This year’s Hall of Fame honorees are Gary Gordon of the Albuquerque
Academy, Sheila Mendez of PNM Resources, Stephine Poston of Poston &
Associates and Anthony Trujillo of HOLMANS USA. The Hall of Fame
honors alumni for professional success and for significant contributions to
the community, according to a news release announcing the awards.
Matthew Sanchez of Jaynes Corporation and Daniel Trujillo of Kubiak
Melton & Associates are receiving this year’s Young Alumni Award, which
recognizes Anderson graduates under the age of 40 who are having an
impact on the community and making strides in their careers.
The Faculty Community Leadership Award will honor Distinguished
Professor Dr. Sul Kassicieh, former Endowed Chair in Economic
Development and chairman of the Finance, International, Technology and
Entrepreneurship Department, who died last year.

22

Benchmarks - March 2018

3-D Potpourri
Earl F. Burkholder, PS, PE, F.ASCE
3-D Potpourri
February
2018
Earl F. Burkholder, PS, PE, F.ASCE
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search. No, I did not find the actual article, but I did find a reference to it. I just hope that some of my
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elevation? I am making no attempt to answer that here, but I am working on a more comprehensive article
to examine the options – stay tuned.
********************************************************
On to another item as reported in the February 4, 2018, issue of the New York Times. It seems that the
nation of Nepal plans yet another GPS survey to determine the height of Mount Everest.
https://www.nytimes.com/2018/02/03/world/asia/mount-everest-how-tall-nepal.html
The summit of Mount Everest has been surveyed in the past but, national pride being what it is,
Nepal plans to determine their own result rather than accepting answers from other nations such as China,
Denmark, Italy, India, and the United States. The Times article mentions the dilemma arising from
different definitions of “highest” mountain. Is the number to represent distance from sea level or distance from the center of the Earth? If distance from the center of the Earth is the criterion, then Mount
Chimborazo in Ecuador surpasses Mount Everest. That is because, as most surveyors know, the Earth
is flattened at the poles and the peak of a mountain near the equator could be declared the highest even
though its height above sea level is significantly less than, say, the height of Mount Everest.
The issue of different definitions is easily handled by declaring sea level (really the geoid) as the
reference for height – after all, it is more intuitive. That introduces additional considerations - sea level is
easy to see if you are standing at the coast, but it is difficult to establish sea level without ambiguity. Let’s
see, there is both a mathematical definition for the geoid and the physical location of the geoid. I leave it
to the scientists and the physical geodesists to provide authoritative definitions but, for purposes of this
article, let’s say that the geoid is the equipotential surface that best approximates the size and shape of the
Earth. Simple enough. Now, what about the location of the geoid? This is where it becomes challenging.
Dissertations and books are written to describe the theory, many physical measurements are observed and
recorded, and extensive computations are performed to find the location of the geoid. In this case, where
is the geoid under the peak of Mount Everest? Unless one reliably knows the location of the peak and the
location of the geoid under the peak, it is difficult (if not impossible) to find the elevation of the peak.
Reasons that finding the location of the geoid under Mount Everest is so difficult include:
Mount Everest is far from the nearest ocean coastline. Extrapolation can be problematic.
Acknowledging the fact of global warming, the volume of water in the oceans is not constant and
sea-level changes. According to NOAA, sea-level rise has been 3.4 mm/year from 1993 to 2016.
https://www.climate.gov/news-features/understanding-climate/climate-change-global-sea-level

There are issues of isostasy. Land masses re-bound and oceans deepen as land-supported ice 		
melts.
The physical environment dictates the shape of geoid. Gravitational attraction, centrifugal force, 		
water temperature and density, and currents all affect sea level.
Angles, distances, gravity, and other elements need to be measured, modeled, and correlated.
Elevations in North America are based upon one “arbitrary” bench mark – Father’s
Point/Rimouski, Quebec, Canada. Is there a common bench mark and elevation applicable in 		
Asia that all parties can agree upon?
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Acknowledging the challenges of locating the elusive geoid, does it not make more sense to develop a
comparison of ellipsoid heights (instead of elevations) from one GPS survey to another and from one
mountain top to another? As a reference, Earth’s center of mass is much easier to locate in terms of ECEF
coordinates and is more stable than the geoid. Consequently, ellipsoid heights can be determined with
much less ambiguity.
Yes, there is a lot of science and many interesting questions related to determining the location of the geoid
but, from a practical perspective and acknowledging the importance of national pride, ellipsoid heights
can provide a much better comparison. Mark it up as a benefit to be realized by using the global spatial
data model (GSDM) – see www.globalcogo.com/gsdmdefn.pdf.
The GSDM also includes a stochastic model component which enables the user to track the standard deviations of measurements through various computations to provide the standard deviations of the computed
quantities. Ellipsoid heights and their standard deviations can be used in hypothesis testing to determine
various relationships between results from separate observing campaigns.
********************************************************
The question of whether coordinates will ever be an acceptable substitute for monuments is another current topic. Traditional principles hold that the original undisturbed monument is sacred and is without
error as defining a survey location. I too revere that legal principle and cannot be swayed from my conviction. But such a conviction should not preclude evaluation of new technology or procedures. We start
down the “slippery slope” when the original monument has been disturbed or destroyed. That being the
case, who has the authority or responsibility to re-habilitate the monument? Most licensed surveyors are
experienced in the collection and evaluation of evidence and, given unambiguous evidence, are quite capable of replacing a monument.
But, we start down the slippery slope if and/or when a surveyor (or some administrator) who is dedicated
to judicious use of resources makes the suggestion that since the location is already known, the time and
expense of setting or replacing the monument can be avoided. After all, is that not standard practice when
setting an offset monument to a corner that falls in the middle of a stream (or some other inaccessible
point)?
I submit that the discussion should not center around whether GPS is used or not. The coordinate vs.
monument discussions can be pushed to extremes and different viewpoints can be “legitimately” argued.
On one hand, a missing monument is readily replaced from ties to local reference objects. If local ties are
not available, a prudent surveyor may tie-in all other corners of a tract and (good intentions being what
they are) may decide to come back next week to set the missing corner consistent with other found (and
surveyed) corners of the parcel. Is the license of a surveyor who “forgets” to come back and set the missing corner to be revoked? It could be argued that the location of the missing corner is still valid even
though it is not marked with a physical monument. Of course, the landowner who pays for a survey deserves to know where the corner is and to see it physically marked. But, again, what if the corner is out in
the middle of a stream and what if the ground in the adjoining flood plain is not sufficiently stable to hold
a reference monument position? How far can a reference monument be removed from the corner position
without jeopardizing the integrity of a conscientious surveyor?
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Now, given capability of existing technology and trending toward use of 3-D digital spatial data, how
many dots must be connected before our process of rationalization will accommodate setting and replacing monuments in their “coordinated” position using local ties, traditional surveys, state plane coordinates,
and even positions obtained from orbiting satellites? The discussion initiated by the Southeastern Wisconsin Regional Planning Commission is, in my opinion, entirely appropriate and demonstrates the need for
all surveyors to be diligent in applying our talent to the protection of landowner rights in all cases. Δ

Contact: Meaghan Cavanaugh • 505-331-8361 • meaghan.cavanaugh@pnmresources.com

PNM Resources Foundation grant:
Building a collaborative environment in New Mexico
(Albuquerque, NM) – New Mexico is seeing growth all across the state. New homes and businesses are
popping up all around us, and an important part of the building process starts at the very beginning, with
surveyors. Surveyors make precise measurements to determine property boundaries, and provide data
relevant for engineering, mapmaking, and construction projects. However, the profession is facing a potential
decline in the amount of available talent, due to an aging population who is getting ready to retire. Recently,
PNM Resources Foundation gifted a total of $200,000 over the next two years to New Mexico Professional
Surveyors (NMPS), to support collaboration between NMPS and New Mexico State University that hopes to
increase demand in the profession, and enhance the education of those currently in the industry.
The average age of a surveyor in the U.S. is 58 years old, and New Mexico Professional Surveyors is
hoping to reignite interest in the profession through a partnership with New Mexico State University. The
curriculum will be revamped and expand its reach into other markets by providing online education and
also provide valuable upskilling opportunities for people already working as surveyors who desire
continuing education for their career. The intended result will be an increase in demand for surveyors in
the next five to ten years.
“Collaboration is so key in our communities here in New Mexico,” said Becky Teague, VP of External
Affairs with PNM. “We were really inspired by the collaborative atmosphere and passion for the
surveying industry between NMPS and NMSU.”
In honor of PNM turning 100 years old, PNM Resources and its shareholders made a sizeable
contribution to the PNMR Foundation, totaling $1 million over the course of two years. Five different
organizations in New Mexico are beneficiaries of these funds, including New Mexico Professional
Surveyors, all of which have a focus towards furthering education and economic development in our
state.
About PNM
With headquarters in Albuquerque, PNM is the largest electricity provider in New Mexico, serving
500,000 customers in dozens of communities across the state. PNM is a subsidiary of PNM Resources,
an energy holding company also headquartered in Albuquerque. For more information, visit
www.PNM.com.
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Central New Mexico Community College
Surveying Department News
Ron Forstbauer, PS
Surveying/CAD/GIS Instructor
Central New Mexico Community College
rforstbauer@cnm.edu

Student Presentation to the Middle Rio Grande Chapter
At the regular Middle Rio Grande Chapter meeting on February 7 a student team presented a recent
mapping project. The students used sUAS technology to gather imagery and produce various digital
terrain models. The students carried out the project as if they were working for a surveying firm charged
with a mapping job. The premise was that the client needed accurate digital base maps of an arroyo
through the CNM Rio Rancho Campus for monitoring erosion and sedimentation due to storms and
recent construction projects that affected the hydrology of the channel.
The students identified the scope of work and performed field reconnaissance of the site. When their plan
was in place they set ground control which was paneled prior to the sUAS flight. They gathered the aerial
imagery and processed it with Pix4D. With the output from that application they constructed a variety of
digital terrain models in Civil 3D, ArcGIS and ReCap.
The students showed their step by step procedure and examples of the models that they produced. This
project was not part of a class. The students volunteered their time to accomplish all of this and they
received no official credit for it.
The project was so successful that we turned it into a sUAS Mapping course for the spring semester in
which we are building on the work and knowledge base of the original effort.
Presenting the project were Brandon Bailey, Emiliano Salazar and Hannah Wolberg. These students
worked on every phase of the project and prepared the models and presentation. Significantly involved
with the project were Steven Rospopo and CNM Instructional Tech John Beltran. CNM is extremely
proud of the what these talented individuals accomplished.
Our spring mapping class looks forward to presenting an updated and expanded presentation at the
NMPS 2018 conference.
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Above: Presenters - Emiliano Salazar, Brandon Bailey, Hannah Wolberg

Summer Workshop
CNM is once again sponsoring a one-day drone workshop early this summer. This introduction to drone
mapping includes a look at equipment, mission planning, ground control, flight procedures and image
processing and modeling. An actual mapping flight will be undertaken.
The dates have not yet been set. Email me if you would like to be notified when more information becomes available. Δ

Above: John Beltran, Steven Rospopo
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NMSU Student Chapter News

Here at New Mexico State University, we are well underway with the Spring 2018 semester and enjoying
all of our classes. We have seen some strong interest in our program from a number of people and we have
a handful of new students either currently in our program or working to transition into our program this
semester. This growth is very exciting to all of us here and shows a promising sign for the future of our
program.
Along with all of our challenging and rewarding coursework, a handful of students, who are also
members of our student chapter, are just finishing up an exciting and rewarding week in Las Vegas, NV. These
students include myself, Matthew Kallestewa, Isaiah Gallegos, Ryan Yazzie, and Aaron Pino. We arrived
on Saturday, February 17th, in the late afternoon after driving all day from Las Cruces. Upon arrival, we
were given the full instructions for the competition. These had been kept secret up until this point in order
to try to ensure a more even playing field between all teams. Our instructions consisted of staking out the
boundary of a parcel of land with an “expected” precision of 1:5000 (for us to use for comparison rather
than an actual expectation) and then producing a topographic site detail map of the parcel with 1-foot
contours. Our parcel of land was one of 12 that were located within BLM land identified as N ½ SW ¼,
Section 24, T. 22 S, R. 59 E, Mount Diablo Principal Meridian. Although this doesn’t sound particularly
difficult on its surface, the specifics of what we could and could not do added an additional challenge. The
parcel was defined by a single stake in its center, a bearing provided to us on one of its sides, its shape being a perfect square, and its area being exactly one acre. In addition to this limited information, we were
only allowed to use a few select pieces of equipment including two steel tapes, two automatic levels with
tripods and Philadelphia rods, plumb-bobs, and hand-compasses. These items along with a few other basic
items such as markers, flagging, and hammers were the only pieces of equipment we could use throughout
the whole field portion of the competition. On top of this, to add another level of difficulty to our work,
we were only allowed to use our hand compass to establish a single line to orient our parcel and no other
angular measurement instrumentation was allowed to be used, including the angular scales on our levels.
After a long day of what ended up being about 10 hours of field work on Sunday, February 18th, we
completed the field portion of our project and returned to the hotel. After getting a good night’s rest,
we began early the next morning on Monday, February 19th, working on reducing our data, performing
computations, drafting up a plat of our project, and putting together a presentation. We worked on this
portion of our project well into the early morning hours of Tuesday, February 20th, and then began to
prepare for our presentation. The order of presentations was randomized and we ended up receiving
the pleasure of presenting last at the end of the day. After we finished our presentation and answered
questions from both the audience and the judges, we were finally able to relax a little bit. All of the
different schools who attended the competition, which was a total of twelve including NMSU, met up and
had a great time exploring the city, getting to know each other, and making friendships that will last for
years to come. Finally, on the morning of Wednesday, February 21st, we attended the awards ceremony
for the competition where we received an honorable mention for the work that we performed and our
presentation.
At the time of this writing, we are currently having a great time and quite the educational experience
attending the Western Regional Surveying Conference which began in the same location and the same day
that our competition concluded. We are gaining a lot from the seminars and enjoying the opportunity to
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network with a wide range of people and the opportunity to represent New Mexico and New Mexico State
University as best we can.
We would like to once again thank the New Mexico Professional Surveyors and the local chapters that
have generously made donations and made this trip possible for us. We hope that we are representing the
great state of New Mexico well. This has been a great learning experience for all of us here and we hope
that we can take what we have gained here and pass it along to our fellow classmate and use it ourselves
to improve our skills and become better students and professionals in the future.

On a separate note, please don’t hesitate to contact myself or Dr. Kurt Wurm if you would like to stop by
one of our chapter meetings to see the students, give a presentation, or whatever else you might have in
mind or if you have any information you would like to have passed on to the students. Thank you all again
for your support and we look forward to seeing you at the NMPS conference in April! Δ
Nicholas Marez
President
nxmarez@nmsu.edu

Right:
Nicholas Marez,
Aaron Pino,
Isaiah Gallegos,
and
Matthew Kallestewa

Above: Aaron Pino, Ryan Yazzie, Isaiah Gallegos, Matthew Kallestewa,
and Nicholas Marez
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NMSU GEOMATICS UPDATE

This semester we have 3 courses online! There is a lot of activity behind the scenes to make this happen,
I would like to expressly thank our College of Engineering I.T. staff. Our primary computer lab has been
upgraded with 12 brand new PC’s, a fine assortment of professional software, and very fine graphics. A
major undertaking was to provide for “remote desktop login” for students in remote locations to be able
to login to university computers to access and use licensed software to support their academic endeavors.
The courses online this semester include photogrammetry (aka precise digital mapping), introduction to
boundary law, and introduction to analysis and adjustments. Some students are enrolled in all three! I
am very thankful that our talented students are very adaptable and working hard – these changes are
challenging for them too. Looking forward to the fall semester, we will likely have 4 classes for distance
education delivery. I see improvement with enrollment numbers and am quite confident that this will
continue. Contacts have been made with many community colleges throughout the western states, and
progress toward formal articulation agreements that will facilitate transfer students with desire to continue
their education objectives. Along these lines, some of community colleges are creating options for their
students to take alternative classes to meet their needs as well as to prepare them for transfer into the
NMSU program.
This year has presented some special difficulties due to the small faculty. I’m very grateful to
Mr. Forstbauer for his supportive effort to provide the photogrammetry class this semester. Our faculty
search committee has been assembled and is in the process of screening the candidates, with hope of
having a new faculty member on board for the Fall semester. We have a fine group of candidates to work
with, I’m very hopeful that we will find someone that is a perfect fit with our program.
As of this writing, the student chapter (NSPS/NMPS/NMSU) is preparing for the annual student
competition. This year’s competition is significantly different that previous years, the event spans across
4 days, from the initial briefing that will assign a parcel and describe the specific details, a full day in the
field performing the measurement tasks, a full day for preparation of project deliverables, a full day for
presentation of the projects, awards will follow the next morning before the NSPS members. I would
like to express my gratitude to the NMPS, to several local chapters (including Paso del Norte, TSPS),
and to individuals and companies across the state for your generous financial support. We have the
required financial resources that have allowed us to register all students for the WESTFED conference that
follows the competition. Our students will be able to fully enjoy the conference presentations, exhibits, and fellowship events of a top notch professional convention. The competition itself is designed to
prepare students for the type of humanitarian aid that they may encounter in their career, such as would be
required for disaster relief projects, indeed fostering a spirit of professionalism and philanthropy.
Best wishes to all – I look forward to seeing everyone in April!
Kurt B. Wurm, Ph.D., P.L.S.
Geomatics Program Coordinator
Department of Engineering Technology and Surveying Engineering
New Mexico State University
Email: kwurm@nmsu.edu
Telephone: 575-646-6748
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Corporate Member

31

GeoShack
Dallas and El Paso, TX and
Albuquerque, NM

Sustaining Members
Tim Aldrich
Aldrich Land Surveying
Albuquerque, NM

Kery Greiner
Tierra Surveys, LLC,
Las Cruces, NM

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

Ira Hardin
Hardin Engineering
Las Cruces, NM

Isaac Camacho
Brock & Bustillos Inc.
Las Cruces, NM
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

PRST. STD.
US Postage

PAID

PERMIT NO.
1070
Albuquerque, NM

Benchmarks
March 2018

