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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.  

EDITORIAL
      Benchmarks   -   July 2018

Greetings all,

I would like you all to pay particular attention to the request for comment/feedback regarding the State 
Plane Coordinate System of 2022, NGS PROPOSED policy/procedures, which can be accessed at 
https://geodesy.noaa.gov/SPCS/draft-policy.shtml. This feedback period does have a fairly short 
time-frame: deadline being Aug 31, 2018.    

Bill Stone (NGS Advisor) briefed NMPS on all this at the annual conference in April, and in recent weeks 
there were two detailed webinars broadcast out from NGS which included lots of details.  Those webinars 
were recorded and can be found here: https://geodesy.noaa.gov/SPCS/learn-more.shtml. Of interest is the 
proposed 2-tiered projected coordinate system. One tier will likely be somewhat like it is under NAD83 
(3 zones, etc. for NM) and the second tier (a new option) will be statewide, just ONE zone/projection for 
the entire state. The state (Chris Pappas as contact) will have to weigh in/request any changes (to Chris 
by mid July). 

In its role as representative of the surveying profession in the US, NSPS has agreed to provide contact 
information for 2000 randomly selected NSPS members who will soon be contacted (via email) to par-
ticipate in an inquiry regarding the impact of GPS on the surveying profession in the United States. The 
overall study has two objectives: 1) to quantify the economic impact of GPS; and 2) to quantify the eco-
nomic impact of an unexpected 30-day failure of the current GPS system. If you have already received the 
survey or will be in the near future, thanks for taking the time to respond. https://www.nsps.us.com/ - NSPS 
News and Reviews.

Jack Kesler has updated his Table of Contents and resource files for TI 89T Program Suites (dated 
6/12/2018).  visit: https://mail.google.com/mail/u/1/#inbox/16434b237c40c6d7?projector=1&messageP
artId=0.1.  Refer to the SURVEYTI84P manual for resource papers and instructions for use. LSOPEN 
is a modification of LSDADJ. SRDDEL is new but self evident in usage. XYZNEU is new and requires 
a matrix: xyzc[] containing XYZ values. DATATR is a program which can be edited to support any 
transverse Mercator zone and is called under the menu item of NEW ZONE.

Thanks to one and all for your participation in Benchmarks and from now on we are going "digital", so 
expect your future editions in PDF format. If anyone has problems opening and saving/printing these 
PDF's please let us know. Thanks also to all our advertisers and we would once again like to urge you all 
to visit with them as frequently as possible.  

Here's hoping that the heat is bearable 
and the fires stay away. 

Enjoy the rest of the summer. 
Later, Barry  Δ

Front cover:  Average surveying conditions in NM. 
Facing page and back cover: Canada de Cochiti 
markers found. 
Photos submitted by Bohannan Huston Inc
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President’s 
Angle

Conrad Roybal, PS  
(2018 NMPS President)     

June 2018
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Hello Fellow Surveyors,

We are at a halfway point through the year and I hope everyone is having a great and productive one 
so far!   

Our last board meeting was held at the home of Barry and Minet Phillips, Saturday, June 9, 2018.  
I would like to thank them for the hospitality.  During the meeting, we spoke of some important 
topics.  NMPS is making it a priority to be involved in the recruitment of our youth throughout 
the state.  Recently, thanks to David Acosta, several NMPS members participated in an on-campus 
activity on NMSU called NM Prep.  Middle school students throughout the state were selected 
to be part of this program and spend two weeks on campus visiting the different engineering 
colleges. We were able to speak to them about surveying and the related technology.  Great 
experience!  Similar event was held with high school students, June 21, 2018.

We would like to thank  James Combs, Young Surveyors NM, for taking on the responsibility of build-
ing a “Digital Sandbox” This will be a great exhibit for future conferences and recruiting events!

Just a reminder, there is going to be a Llano Estacado Seminar coming up August 10th and 11th
in Ruidoso, NM at Inn of the Mountain Gods.  L.A. “Bud” Thompson will be the guest speaker.  Contact 
Mr. Gary Eidson at gary@jwsc.biz for more information.  There will also be the annual golf 
tournament August 10th.  

 Also, another reminder, from here on out, the Benchmark publications will be distributed via pdf 
(email) and will therefore be in color.  

If you have any questions or concerns, please feel free to contact me at conrad.roybal@gmail.com. 

Conrad Roybal, PS
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Call 505-343-0007 for your demo + quote
HOLMANS USA, LLC | 6201 Je�erson St NE, Albuquerque, NM 87109 | HOLMANS.com

•  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

•  E�iciently and consistently create 
orthomaps and 3D scans for repeatable, 
recallable aerial flight paths

Yuneec H520 is 
lightweight & portable, 
but o�ers a powerful 
combination of sensors  
& versatility
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Things Never Were the Way They Used to Be 

Earl F. Burkholder, PS, PE, F.ASCE
Global COGO, Inc. – Las Cruces, NM 88003

www.globalcogo.com & eburk@globalcogo.com 
July 2018
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As I got the story, Rudy Giuliani (former Mayor of New York) was campaigning for office and asked a 
potential voter what he could do for her. She said, “Make things like they used to be.” He is said to have 
replied, “Lady, things never were the way they used to be.” Somehow, I feel that I know what he was 
talking about. For the past several months I’ve been downsizing – that is going through more than 50 
years worth of magazines, files, folders, boxes, and memorabilia. Sorting is tedious, time-consuming, 
and, at times, sentimental. For example, my wife just can’t understand why I still have some of my HS 
textbooks. Like many, I recall the good experiences and tend to see other events through the filter of 
maturity and hindsight. In my life and career, I have been able to earn a decent living doing what I enjoy and 
I am indebted to many for the honor. To all of those, I extend a heart-felt “Thank you.” But, I also know 
that my recollection of “history” is probably unique to me.

Many know that geometry is one of my hobbies and that I am a “detail” person willing to devote 
unreasonable effort to “getting it right.” It is cross I bear without apology. Also, growing up on a dairy farm in 
Virginia (I never will miss getting up to milk the cows), I acquired a certain work ethic and gained a 
profound respect for the land. Putting all of those together, it is no surprise that I’ve enjoyed 
surveying, working with other surveyors, and serving the interests of landowners whether farmers, ranchers, 
investors, or homeowners. Another piece of the puzzle is that Donna and I have two granddaughters living 
in Minnesota. I presume that everyone understands the importance of grandchildren and are not surprised 
to learn that we have driven from Las Cruces to Minneapolis many times since I retired from teaching 
in 2010.

Everyone also knows that the prairies of the great plains stretch on for miles. Most people cross the great 
plains east/west. The distance is even greater when traveling north/south as well. Yes, Donna and I have 
avoided the interstate highways many times, but I must tell you, after numerous crossings, we are now 
looking for another route across Kansas – one could say that the drive is boring, but the terrain is varied, 
wide open, and the vistas are HUGE. Kansas is also generously sprinkled with big feedlots. Now try to 
imagine what the plains looked like when buffalo roamed freely or when witnessing a cattle drive on the 
Chisolm Trail. If you ever get the chance, visit the Chisolm Trail Museum in Kingfisher, Oklahoma.  It is 
well worth the time and effort if you would like to know more about how things used to be.

Kansas is also the home of station “MEADES RANCH,” the origin of the North American Datum of 1927. 
When our youngest granddaughter was born, my wife Donna flew to Minnesota in advance of the event 
and, a week later, I made the drive alone. Prior to going, I contacted the landowner for permission to visit 
the station and he was proud to take me to the site on his ATV. I took several pictures (you can see more 
pictures at www.globalcogo.com/MEADES.HTML) and call your attention to:

- The station appears to be in good condition, stable, and undisturbed.
- The tablet is dated 1891.
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- The landowner was quite hospitable and shared interesting stories about the station.
- Look closely, do you see any fences or wind turbines?  The fences are out of sight and there is a 
reason you see no wind turbines. To some, wind turbines constitute unacceptable visual pollution.

If you are interested in visiting station MEADES RANCH, go to the NGS web site and download the data 
sheet for the station.  Many details, including landowner contact information, are readily available.

In an attempt to bring this article full circle, I need to ask your indulgence. In a browser, search U-tube 
“The last cowboy song,” listen to the lyrics, and view the pictures. Do we surveyors enjoy a similar con-
nection with the land, with the people, and with the past as do the dying breed of cowboys? I get choked 
up when I hear the lament by Bruce Edward – 

 This is the last cowboy song, the end of a hundred-year waltz
 Voices sound sad as they’re singing along, another piece of America’s lost.

 He rides a feed lot and clerks in a market on weekends selling tobacco and beer
 His dreams of tomorrow surrounded by fences
 But he’ll dream tonight of when fences weren’t here.

Other verses are just as powerful. . ..
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I am a surveyor, retired from teaching. For me, it has been a good run. My generation of digital 
immigrants has witnessed a profound transition brought on by the digital revolution. Yes, many land 
ownership principles and concepts from the past remain valid and, as Dan Muth points out in a series of 
articles in the Benchmarks, we the surveying profession should promote responsible stewardship of the 
land. But many times, it seems that we are inundated by disruptive innovations and we are challenged to 
keep pace with the younger digital natives who lack the seasoned perspective of experience.  

At the risk of belaboring views already expressed, I offer the following:

Bertrand Russell (British philosopher 1872 to 1970) pointed out that it is the “rarest of gifts to be able to 
hold a view with conviction and detachment at the same time.”  At times, being passionate about one’s 
convictions is essential.  But, depending on the circumstances, it is also foolhardy to insist, “My mind is 
already made up. Do not confuse me with facts.” 

When I taught programming, I emphasized four rules of thought given by René Descartes (French 
mathematician and philosopher 1596 to 1650) in his famous work, “Discourse on the Method.” 

1. Never accept anything but clear, distinct ideas.
2. Break down each problem into as many pieces as needed to solve it.
3. Thought must follow an order from the simple to the complex. Where there is no order, one must  
 be assumed.
4. One should check thoroughly to assure that no detail has been overlooked.
 
And, based upon my own experience I suggest that:

1. The best professional practice is one in which any conclusion is consistent with beginning 
 assumptions and subsequent observations/calculations.
2. Attempting to build a reputation on the foibles of others is futile.
3. Unintended consequences should be avoided whenever possible. 

Maybe things can never be the way they used to be, but my aspiration is that we learn from the past and 
work together to develop a future that we can be proud to say we had a hand in creating.  Δ
  

412 N. Dal Paso 

Hobbs, NM 88240 

Tel: (575) 393-3117 

Fax: (575) 393-3450

www.jwsc.biz
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Flexibility & Performance – Leica MS60 & GS14

The Leica GS14 delivers the hallmarks of 
Leica Viva GNSS – reliability and accuracy.

The integrated mobile communications 
and UHF modem means it is suited for any 
measuring task. With its integrated design, 
the Leica GS14 is easy to use. 

The Leica Nova MultiStation brings 
together precision 3D scanning, extensive 
and precise total station capabilities, digital 
imagery and GNSS connectivity. 

It’s a revolutionary solution that provides 
unchallenged accuracy and quality, yet is 
easy to use for an unprecedented range  
of applications.

Your Friend  
in the Field
We provide sales, 
training, and 
technical support 
for every customer 
based on 60 years of 
business experience.

HOLMANS is here 
to help you make 
informed decisions 
and provide you with 
world-class service 
for the life of the 
equipment.

Call 505-343-0007 for your demo + quote
HOLMANS USA, LLC | 6201 Je�erson St NE, Albuquerque, NM 87109 | HOLMANS.com

Authorized Leica Geosystems Distributor
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Reminisce Of An Old Surveyor 
Part II

Measuring Angles & Directions
by

Knud E. Hermansen
P.L.S., P.E., Ph.D., Esq.

I have been surveying for around half a century. When I started surveying the equipment used was little 
different from the equipment used by surveyors for over 200 years. In fact, many surveyors used the 
equipment left to them by their grandfathers and fathers. In these present times, I believe most surveyors 
replace their equipment every ten years or less.

This is the second article on surveying equipment and procedures that are now relegated to history. I 
believe I am the last generation of surveyors to have practiced the profession using what is now 
historical equipment and procedures. I believe it helpful for the modern surveyor, when retracing 
boundaries, to know what the previous surveyor used. Perhaps it will provide a better explanation for the 
precision of the record measurements and how far to look ‘afield’ for the monuments after applying the 
record measurements to the site.

I will say that my first experience measuring directions and angles was as a Marine with the 2nd Topo-
graphic Platoon. We used Wild T-2s and even T-3s most of the time. Occasionally, we had to use Wild 
T16s or transits when doing some construction layout. Once I departed from the Marines and went into 
private practice, my employers mostly used compasses and transits. One employer did have a theodolite.

Wild T-2s and T-3s were very rare among private surveyors so I will not take up much space on paper 
discussing these remarkable instruments. The T-2s could measure an angle to the nearest second of arc 
using a micrometer. The T-3 could measure to the nearest tenth of a second of arc. With the T-3s I have 
sighted targets almost 30 miles distant. While the T-2s had optical plummets, the T-3s that we used did 
not. The T-3s required a plumb bob suspended under the instrument in order to put the instrument over the 
control station. Many of these instruments had an inverted image. What I mean is that the object viewed 
was upside down when looking through the scope optics. Setting the zero on the instrument required some 
finesse that I will not describe for the reason I have previously stated.

The common instrument to measure angles and directions at the time I began surveying in private practice 
was the transit. All surveyors, even the modern surveyor, has probably seen a transit - usually on the table 
at the historical equipment booth found at the annual professional meeting. Transits can be very handsome 
with their shined brass or the black and brass contrast.

I did use the compass often, though not the large compass employed by Washington, Lincoln, Jefferson 
and the other surveyors in the 1700 and 1800s. The compass I employed in years past was a smaller 
version compass. They were known as the Sipe’s compass named after F. Henry Sipe.  Henry was licensed 
surveyor #1 in West Virginia. He was a fine gentlemen that I had the pleasure to know and had many 
conversations with before his departure from the living. 
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The compass was used during my early years to perform a reconnaissance to set up the boundary survey 
and look for evidence in the field. At the time it was thought the best way to follow in the footsteps of the 
original surveyor is to use the equipment employed by the original surveyor. I still think this to be true but 
time constraints of the modern survey practice have curtailed or eliminated much of the reconnaissance 
practiced in the past using the compass. Of course, using a compass for reconnaissance work was often 
coupled with a tape that was dragged along making no effort to correct for slope and such. I suppose many 
of the original surveyors did not concern themselves with slope corrections either. It is through this effort 
that original corner monuments were found along with old blazes and wire remnants on the ground and in 
trees. Resting stones for split rail fences could often be found by the diligent surveyor. These objects and 
discoveries were all marked for inclusion in the traverse that followed the reconnaissance. 

The compass I used was mounted on a wooden pole known as a Jacob’s staff. The end of the pole was 
metal. This end was pushed into the ground. The vanes or pointing columns of the compass were raised 
to reveal the face of the compass. The top of the Jacob’s staff was swayed until the bubbles on the 
compass indicated the compass was level. At this point the needle was released to float and point toward 
the magnetic north or the machete, tape, pocket pen, or other metal held too close to the compass needle 
as so often occurred. 

Speaking of local attractions to the compass needle, I will state that more than a few times, I used the 
compass to locate a buried pin under the ground by slowly moving the compass across the ground surface 
and looking for a twitch in the compass needle. I will remind my younger colleagues that metal detectors 
were not available when I first began practicing surveying. I will elucidate in some later article on the dip 
needle that preceded the metal detector.

Having released the compass needle from its mechanical constraints, the surveyor would wait for the 
needle to settle down. The compass needle was a contrary pointer much like a five year old with too much 
energy. I often voiced my thoughts to the needle in order to hurry the needle toward a decision. The needle 
always ignored my advice.

Once the needle decided to rest without skittering, the compass could then be rotated to read the 
bearing that was desired. At some point during a survey-apprentice’s first acquaintance with a surveyor’s 
compass the user realizes that east and west are reversed on the face of the compass - the east mark being 
to the left of north and west being to the right of north. This is not a design flaw. This allows the compass 
reading to be made directly off the pointing of the compass. I suppose I can try to explain how this works 
but I believe an explanation would be better understood if left to the person that is at the historical survey 
equipment display to explain this layout by actually showing the results using an actual compass.

The direction was then set on the compass. The vanes of the compass were sighted through in order to spy 
some object to align with and the measurements made with the tape to reach the object selected. Once the 
far object was reached, the compass was uprooted from the ground and the surveyor headed for the object 
to repeat the process. Woe be to the compass operator who did not collapse the vanes and did not fasten 
down the needle or brake the needle before uprooting the compass. Failure to fasten the needle would 
cause the pivot or spindle to be bent and the compass to err in its next pointing or perhaps not to point at 
all.
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It is my experience and observation to state that the very best compass could measure the arc to the 
nearest quarter of a degree. The compass I used for reconnaissance would measure to the nearest degree.
I will speak no more on the vagrancies of the compass and the magnetic needle since those probably 
deserve their own article. It is worth mentioning that many compasses had a personality of their own such 
that two compasses placed over the same point and pointed toward the same object could vary in their 
direction by as much as a degree or so. In early texts explaining the subject of surveying with the compass, 
the surveyor was cautioned to know the temperament of their compass. Many states had laws requiring 
the surveyor to set their compass over a designated stone and point to another stone in order to check the 
peculiarity of their compass.

Switching to the transit, I must first introduce the tripod the transit set upon. It was wooden, made from 
heavy wood such as oak. The legs of the transit tripod could not be adjusted in length. It was using great 
skill that a transit was placed over a point upon a hillside and still be leveled. The fastening ring for the 
transit upon the tripod was large and often as not gave me some difficulty in getting the threads to start. 
My difficulty oftentimes being caused by the small chain and hook that hung from the bottom of the transit 
upon which the plumb bob was hung. It seems this chain was always in the way of the thread when first 
placing the transit upon the tripod. 

Without adjustable legs, a good deal of pushing and prodding of the legs into the ground took place in 
order to position the suspended plumb bob over the point. Having been a Marine, a few cuss words were 
used as well to gain some cooperation from the tripod legs. Numerous minutes of time were lost during 
the work day on this endeavor. A little grace was provided in this procedure by loosening one leveling 
screw in each of the two directions thereby allowing the transit to be shifted around an inch or so without 
wrestling with the tripod.

Having positioned the transit over the point, the next task was to level the transit. Some of the last transits 
commercially produced had three leveling screws but the ones I used had four leveling screws. Great care 
had to be exerted to balance opposing screws during the process of leveling the transit. Failure to exert the 
care required would leave one screw too loose resulting in the instrument wobbling along the axis. Too 
tight and there was a torque introduced or the brass threads were stripped. As I was often told, the screws 
had to be snug when the leveling process was complete. The transits I used had two plate bubbles, their 
axis perpendicular to the other, revealing the level of the transit in perpendicular directions.

Once the transit was leveled, the instrument plates had to be set to zero. This involved releasing the 
upper and lower motions of the transit and spinning the plate around using the fingers until a zero was 
approximately reached on the plates. The upper motion was then locked and the upper slow motion used 
to set the zero to a tolerance possible with the instrument. The lower motion remained loose until the 
instrument was sighted on the backsight target. The lower motion was used to put the cross-hairs on the 
target since the lower motion did not affect the reading on the plates.

In mentioning the upper and lower motions, I have introduced a common mechanism that has disappeared 
from the modern instrument that I do not wish to explore to a great extent. Both the upper motion and 
lower motion had a release knob and a slow motion knob. Both knobs control the horizontal rotation of the 
transit. The lower knobs would do so without changing the reading on the plates. The upper knobs would 
change the reading of the plates. The lower knobs were used to point to a target without changing the 
angle reading. No one who used the transit can say they did not use the wrong knob from time to time. The 
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problem arises because the person is looking through the optics while wishing to move the cross-hairs 
on to the target. Their hands grasp for a knob while they look through the scope. Of course either 
slow-motion knob will move the scope. The mistake is realized when they have aligned the cross-hairs 
on the target and look at the plates. The mistake is usually discovered at this time and some cuss words 
often escaped from the lips. This mistake always seemed to occur when attempting to double the an-
gle, requiring the instrument operator to begin the tedious process of measuring the angle all over 
again.

The angle on the transit was read using one of two windows found around the ring of the transit. One was 
known as the A Vernier and the second known as the B Vernier.  The windows were 180 degrees opposite 
or should be if the instrument was in good temper - the letters A or B being found in the window at the 
Vernier scale. Looking into the window, two rings of etched lines and numbers could be viewed. There 
was an inner ring and outer ring. The outer ring was the Vernier. 

I will avoid attempting to describe the process of reading the transit plates and Vernier. I do not believe 
I could do the process any justice unless the reader was looking in the window of the transit while an 
explanation is made. The process involved remembering in which direction the instrument is rotated 
and finding where a line on the inner plate coincides with a line on the outer plate. Lines and spaces are 
counted. The reading from the inner plate is added to the outer plate to arrive at an angle. The lines and 
spaces had different values depending on the ‘least count’ of the instrument.

If a surveyor spent their entire career reading the transit, I expect one eye would be bigger than the other 
eye given the strain on the eye spent finding a coincident line between the primary and Vernier plates. 
Even in my younger days when my eyes were in the peak of fitness, I often employed the magnifying glass 
that was tied by a string to the transit standard.   
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One employer was very proud of the fact his transit could read to the nearest 15 seconds. I think it is easier 
to follow a spider’s tracks than determine which of the numerous lines on a 15 second transit coincides. 
Needless to say the effort spent obtaining an angle took considerably more time than current practice with 
modern instruments. 

Many modern instruments will not give a reading if the instrument is not leveled. I can say without hesita-
tion, from numerous testings that I have partaken, that there was no impediment in reading a transit that 
was not level. I will not admit to making that mistake but I have observed numerous instrument persons 
do so. 

I should also mention that the transits I used had a compass within the center of the transit that could be 
very helpful when retracing old boundaries or giving a magnetic direction to start a traverse.

I will close my reminisce about the transit by saying it also had a direct and Vernier plate allowing the 
instrument to read a vertical angle. For the surveyor that wished to use their transit as a level, there was a 
large plate level parallel with the scope. Once this was leveled, the scope was level, assuming there was 
no instrument deficiency. 

I wish to point out that contrary to measuring a zenith angle, the vertical angle required the instrument 
operator to include a plus or minus sign to be associated with the angle. The plus or minus sign would in-
dicate if the scope was pointing up (+) or down (-) from the horizontal when the vertical angle was read. 

I remember expressing my surprise to a survey crew chief after he returned from a topographic survey. 
My surprise came about when I presumed that he had managed to find the lowest spot to set up the instru-
ment on that particular day since every vertical angle that was recorded in the field book was positive. 
Unfortunately, the instrument was not at the lowest spot. It was a day wasted since his memory was not 
sufficient to differentiate the negative angles from the entire list of positive angles that were recorded in 
the field book.

I will close this reminisce without delving into procedures that were employed to double the angle that 
should have been done but was often omitted in an effort to hurry the completion of the survey.  Δ
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Today; I was a detective, I was a pack mule, I was 
conscientious, I was studious, I was an outdoorsman, 
I  was a therapist, I was a fixer... I was also attacked by a 
rooster, and found 20 bucks on the ground. Today; I was a 
surveyor. 

Source: New Mexico Professional Surveyors Facebook
#Repost @lady_land_surveyor with @get_repost
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How to perform and submit a GNSS 
observation on a Bench Mark

By Frank Lenik, PLS

There are many ways of making GNSS observations these days, but not all of them will satisfy the needs 
of the National Geodetic Survey if you wish to have your data included in their Integrated Database or 
IDB. This process is like blue booking, but much easier. 

To participate you will need a GNSS receiver capable of logging raw observations for a period of four 
hours or more. NGS suggests that you utilize a fixed height tripod but I use a conventional tripod and tri-
brach with adapter. You will also need a camera as part of the submission process includes photographs.

1. Review the NGS list of Priority GPS on BMs

2. Choose one which is convenient to your location

3. Download the data sheet

4. Recon the site to be sure the point still exists and that it is GPS able.
 This can be done in Google Earth.

5. If not, return to step one

6. Charge all your batteries, and gather your equipment

7. Drive to the site and park safely, utilize cones and light bars if necessary

8. Plan on being on station for at least five hours (arrival, set up, observation, notes)

9. Do not trespass on railroad or other private property



17Benchmarks   -   July 2018       Benchmarks   -   July 2018

How to perform and submit a GNSS 
observation on a Bench Mark

By Frank Lenik, PLS

There are many ways of making GNSS observations these days, but not all of them will satisfy the needs 
of the National Geodetic Survey if you wish to have your data included in their Integrated Database or 
IDB. This process is like blue booking, but much easier. 

To participate you will need a GNSS receiver capable of logging raw observations for a period of four 
hours or more. NGS suggests that you utilize a fixed height tripod but I use a conventional tripod and tri-
brach with adapter. You will also need a camera as part of the submission process includes photographs.

1. Review the NGS list of Priority GPS on BMs

2. Choose one which is convenient to your location

3. Download the data sheet

4. Recon the site to be sure the point still exists and that it is GPS able.
 This can be done in Google Earth.

5. If not, return to step one

6. Charge all your batteries, and gather your equipment

7. Drive to the site and park safely, utilize cones and light bars if necessary

8. Plan on being on station for at least five hours (arrival, set up, observation, notes)

9. Do not trespass on railroad or other private property



18 Benchmarks   -   July 2018

10. Take a photograph of the mark

12. READ the data sheet and compare the directions to the mark update if necessary

11. Take photographs of your GNSS receiver on the mark   
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13. Check the swing ties and prepare new ones if necessary

14. Occupy the point for four hours plus, I usually run 4 hours and 15 minutes

15. Return to the office and download the raw data

16. Convert the data to RINEX format

17. Wait a day or two before submitting to NGS

18. Go to the NOAA Website and find the OPUS
 https://www.ngs.noaa.gov/OPUS/

19. Submit your data

20. Choose yes, to share your solution, and click “Upload to Static”
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21. Once you have uploaded your data, you will receive the following message:

Since this is GPS on BMs, your mark will have a PID.

22. Click “mark has a PID”, and you will see this screen:

23. Once completed, you will receive the following:

 Enter the PID from the data sheet, and add the photos which you took.
 You need a close-up picture of the mark and a horizon picture.
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Meet Sam, a BIM Manager, and
the Leica RTC360 solution...
… the lightweight 3D reality capture solution 
that improves project management and 
documentation, while increasing efficiency  
and productivity.

Find out how the RTC360 solution could 
boost your workflow.

Visit: leica-geosystems.com/RTC360 

FAST. AGILE. PRECISE.

Call 505-343-0007 for your demo + quote
HOLMANS USA, LLC | 6201 Je�erson St NE, Albuquerque, NM 87109 | HOLMANS.com
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24. After processing, OPUS will email you the following information:

25. Click on the hyperlink in the email to review your solution.
 This is your chance to review what you have submitted.
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26. If all is good, click on the “Sharing release and quality statement, and hit “Share”.

27. Success!

Any questions?
Give me a call at 856.275.3210 or email me at frank.lenik@leicaus.com  Δ

Frank Lenik is a licensed land surveyor from New Jersey.  He is employed by Leica Geosystems and has 
been a member of NSPS since 1988.
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GOALS- 
 Attend 3 or more career fairs 
 Host a meeting & social event at the NMPS conference 
 Get involved with the golf tournament at the NMPS conference 
 Promote National Surveyor’s week in New Mexico 
 Help high school students connect with surveyors around the state to show them our great 

profession 
 Create promotional videos to be used to promote not only surveying nationwide but to 

promote NMSU & CNM surveying programs 
 Build contour sandbox to display at career fairs 
 Mentor high school students into the profession, get them to pass CST exams & help them 

get a job 

 

What is NMYS? 
We are an affiliate 
membership with the National 
Society of Professional 
Surveyors – Young Surveyors 
Network(NSPS-YSN).  

 
The NSPS-YSN are defined by 
surveyors aged 35 years or 
under, or within 10 years of 
graduation from a course of 
study in land surveying or a 
related field. Every surveyor is 
welcome to join to the group; 
however, the focus is to 
provide support for those 
individuals that meet the 
definition. 

 
For more information please 
fill out the Google form 
HERE.  
 
 
 
Click to follow us: 

  

 

New Mexico Young 
Surveyors  

MISSION STATEMENT- 

 

“To create an atmosphere in which young 
surveyors can connect and promote the 

profession.” 

March 2018 

New Mexico Young Surveyors is a new group in New Mexico, with a purpose of increasing interest in 
surveying, and surveying education. Our group consists of young professionals (licensed surveyors under 
35 years old), surveying interns, and students—yet we receive help from people who do not fit this demo-
graphic in our efforts. Officers of our group are as follows:

President: James Combs
Vice president: Ramon Dominguez
Secretary: Brandon Bailey
Public Relations Manager – Jayson Natera
Development Director Paul Mares

Recently, we have been a part of a few recruitment efforts, most recently a lab with a class at ACE Acad-
emy. We started the lab with a demonstration on surveying and surveying education, then assisted some 
students with a simple staking lab. After the lab, we held a demonstration with a Wild T-2 Theodolite, and 
a robotic total station; the students displayed high enthusiasm and interest in the equipment, and interest 
in the profession overall. 

Students staking 
points with a 

magnetic compass and 
a fiberglass tape
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March 2018 



25      Benchmarks   -   July 2018

Our plan as a group is to continue these recruitment and education efforts. We have individuals and 
committees within our group attempting to make connections with schools and teachers, and other young 
groups who might benefit from an education in surveying. We have been met with moderate success in 
our relationship with ACE; we had members attend a networking event, in which students submit resumes 
and we hold mock interviews with them, and the aforementioned lab. Both events seemed to be very 
successful. 

With the success we had with these events, we want to expand to a few other events and organizations. 
We have plans to create some recruitment tools, such as a projector that projects contours onto a sandbox 
in real time, and other labs we can use to increase interest in surveying. Given the feedback from our last 
few events, we are very optimistic. 

We are looking forward to working with high school and college age individuals and increasing awareness 
of our profession in general; we intend to bridge the gap between young individuals and professionals, and 
thus increase enrollment in surveying programs in the state, and the number of licensed professionals.

We are planning on sending possibly 4 or more young surveyors to the Fall NSPS/Young Surveyors 
Network meeting in Maryland this October.

Special thanks to Ron Forstbauer for helping us in all our efforts. 

-Ramon Dominguez, PS, 
Vice President NMYS

The students have 
vacation work - 
Mikaela Hicks, 

President of the NSPS/
NMPS NMSU Surveying 
Chapter, helping with a 
topographical survey 
of the outside of the 
UT Austin stadium. 
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We went to the Albuquerque Calibration base line during National Surveyors Week. The Albuquerque 
calibration baseline is near the petroglyph national monument. The outing had about 10 young surveyors 
present. The purpose of the event was to  demonstrate to the young surveyors the difference between grid 
and ground. We surveyed several monuments in grid and exported the plane coordinate into a projection 
that had been brought up to ground. We then went out and staked the points out. This gave a nice example 
of how the error is relative to any two points that you are measuring between. We then went to the Souder 
Miller and Associates Office ate lunch and looked at our survey data. In the future we are hoping to do 
similar projects, but get high school or middle school students to join us. 

Please feel free to call me if I can provide any more information.
James Combs
505-321-4588. 

NM Young Surveyors Outing
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Fall 2018 CNM and NMSU Courses
Fall 2018 CNM Courses
Registration June 11 – August 26; Instruction Begins August 27
>SUR 1002 - Math for Surveying & Mapping Theory (ONLINE)
>SUR 1015 - Boundary Survey Concepts and Theory (Tuesday 8AM-10:15AM)
>SUR 2002 - Intermediate Survey Topics Theory (Tuesday 10:30AM-12:45)
(Prerequisites: CM 2205 + GIS 1005) Explores intermediate surveying calculations, mapping, platting 
and property boundary issues.
>GIS 2008 – GPS Field Mapping (Wednesday 8-11:20 AM)
Prerequisite: GIS 1001.

All courses offered by Ron Forstbauer
Link to search courses: 
https://xe.cnm.edu/StudentRegistrationSsb/ssb/term/termSelection?mode=search

Fall 2018 NMSU Courses
Registration April 5 – August 14; Instruction Begins August 15th
>SUR 292 - Public Land Survey System & Boundary Surveying
Prerequisite – SUR 222; 
Lectures Tuesday & Thursday 8:55-9:45 AM w/ Friday 1:30-4:20 PM Lab
Also offered online
>SUR 351 – Spatial Data Adjustment I (Statistics and programming)
Prerequisites – SUR 222, Calculus I, Statistics, and an intro Computer Science course
Lectures Tuesday & Thursday 10:20-11:10 AM with Thrusday 1:30-4:20 PM Lab
Also offered online
>SUR 361 – Intro to Geodesy – GCS
Prerequisites – SUR 222 and Math 191 (Calculus I) or Math 235 ()
Lectures 8:55-9:45AM with Tuesday 1:30-4:20 Labs
>SUR 451 – Spatial Data Adjustment II
Prerequisite - SUR 351
Lectures Monday and Wednesday 8:30-9:20AM with Monday 1:30-4:20 PM Lectures
Also offered online
>SUR 461 – GNSS Positioning
Prerequisite – SUR 361 (Intro to Geodesy)
Lectures Monday and Wednesday 9:30-10:20 with Wednesday 1:30-4:20PM Labs
>SUR 464 – Legal Principles & Boundary Law II
Prerequisite – SUR 312
Lectures Monday, Wednesday, & Friday 10:30-11:20AM
Also offered online

All courses offered by Dr. Kurt Wurm
Link to search courses and check for updates or info: 
https://accounts.nmsu.edu/catalog/
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CNM News

Benchmarks July 2018

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

Licensure Pathway for those Employed in Surveying 

The shortage of candidates for surveying licensure continues to be a challenge. This reality is reflected by 
the low enrollments seen in college surveying programs. Traditionally the emphasis has been on attract-
ing people unfamiliar with surveying into the fold. We continue to conduct and participate in career fairs, 
classroom visits, summer camps, dual credit courses and anything else we can think of to attract young 
people to the profession. We must adjust these approaches and develop new ideas to reach the young 
people in our community.

We also must innovate. A rich source of future licensed surveyors are the men and women currently work-
ing in the field. Many of these individuals have felt that licensure would not be possible for them. They 
have established careers, families and financial responsibilities that preclude studying in Las Cruces. This 
scenario is now surmountable.

CNM and NMPS are working closely to provide the education needed for licensure. The first two years 
of classes of a four-year surveying/geomatics degree can be pursued at CNM. CNM is a very affordable 
venue and is convenient to most in the middle Rio Grande corridor. NMSU is working diligently to put all 
of the surveying/geomatics courses online allowing degree students to complete their course work from 
anywhere. The lab portion of these courses may require a short but very manageable stint at NMSU such 
as several days in the summer or the lab work may be handled in short sessions at other sites around the 
state. This aspect of the online program is still being addressed.

Please encourage employees and coworkers to explore the options for licensure. Contact Ron Forstbauer 
at CNM or Kurt Wurm at NMSU for additional information:
 
CNM 
Ron Forstbauer, PS
Surveying Instructor
Applied Technologies
Central New Mexico Community College
rforstbauer@cnm.edu
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Above: Fieldwork at CNM

CNM website: 
https://www.cnm.edu/
To find the program search surveying

NMSU
Kurt B. Wurm, Ph.D., P.L.S.
Geomatics Program Coordinator
Department of Engineering Technology and Surveying Engineering
New Mexico State University
Email:  kwurm@nmsu.edu

NMSU Website: 
https://www.nmsu.edu/
To find the program search geomatics
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The Llano Estacado Chapter NMPS and Permian Basin Chapter TSPS present 

Golf & CEUs            Ruidoso, NM            August 10 & 11, 2018 
 

 
 

□  Friday, August 10th      
The Annual Golf Tournament at Cree Meadows Golf Course, 301 Country Club Drive, Ruidoso, NM 88345.  Entry Fee which includes 
green fee and half cart is $75.00.  We’re scheduled for an 8:00 am start.  This tournament is open to friends and family.  We’ll try to accommodate 
everybody but late entrants are subject to available space. 
 

□  Saturday, August 11th   
Professional Land Surveying: Business Practices  
Through lecture and the demonstration of aspects of running a professional land surveying business, students learn and discuss business principles, 
practices, finances along with the Act, Rules, statutory Regulations, contract elements and certifications which relate to the Professional practice of 
a Land Surveying Business. This course will teach the attendee an understanding of Rules, Regulations and Ethical responsibilities required in the 
Professional Land Surveying Practice along with key management principles and practices needed to grow and maintain the firm while mentoring 
staff members and include them in succession planning. 
Course #(pending), 8 CEU’s  (3 applicable to Act & Rules) 
 
Presented by:  L. A. “Bud” Thompson, RPLS   
L. A. “Bud” Thompson, R.P.L.S. 3987, Sole Proprietor of Thompson Surveying Company (TBPLS Firm No. 100973-00). Mr. Thompson has presented 
TSPS CEU Seminars with topic titles including, ”The Surveyor and the Internet”, “ALTA Surveys and the Title Company” and “More efficient Data 
Collection”. Mr. Thompson, has been involved in Course Development and Speaker Development since 2003 and performed CEU Seminars since 
1998.  Mr. Thompson has attended multiple colleges, including, the University of New Mexico, New Mexico State University, Brazosport College, 
Midland College and the University of Houston and was instructor for the Land Surveying curriculum at Brazosport College, Richwood, Texas.  Mr. 
Thompson has been a member of Texas Surveyors Association (TSA) and Texas Society of Professional Surveyors (TSPS) since 1978. He has served in 
many capacities in TSA/TSPS including chapter and statewide committee chairman assignments in Education, Constitution & Bylaws, Tellers, Public 
Relations, Nominating, University Advisory, Insurance, Online Education, Executive Committee and Past President’s. In addition, he served as 
President of TSPS in 2006-2007 and Presidential Advisor in 2010 and 2016. He is currently on the TSPS Board of directors. He has been and 
continues to be very active in TSPS serving in whatever capacity is deemed needed.  Mr. Thompson has 52 years of surveying experience, with 36 
years as a R.P.L.S. He has owned and operated Thompson Surveying Company as a sole proprietor since 1983 and currently provides surveying 
services in central Texas.  His primary practice has been Commercial and Industrial ALTA Surveys. He has also worked on projects across Texas and 
manager of surveying projects involved in Oil & Gas, High Definition Scanning, Aerial Photography by fixed wing and rotor wing aircraft. Mr. 
Thompson has recently worked in the wind energy business and Subsurface Utility Infrastructure Mapping to enable the installation of over 1000 
wind generators in Texas.  He has held positions as Project Manager, Office Survey Manager and Regional Survey Manager of a Central Texas 
Fortune 500 Engineering Company.  Mr. Thompson was Spring Hollow Property Owners Association President from 1996-2017, Road Committee 
Chairman from 2013-2016 and remains active in the SHPOA.   
 

Seminar Location:  Inn of the Mountain Gods Resort and Casino, 287 Carrizo Canyon Road 
A block of rooms has been reserved until July 12th at 3:00 pm MDT at $159.99 per night.  

To make reservations call 1-800-545-9011 or 575-464-7777 - ask for NMPS/TSPS Seminar block.    
Registration 7:30-8:00 AM   Seminar 8:00 AM – 12:00 and 1:00 PM – 5:00 PM 

Lunch is on your own.     
 
Name                 
 
RPLS #(s)              
            
Address                   
 
City         State     Zip      
 
Phone       E-mail           
 
Golf Tournament $75.00*     Seminar $200.00*    Total Enclosed              
 
*There will be an additional $25.00 charge for at door registrations. 

 
Please make checks payable to TSPS Chapter 10 and 

return form to Jennifer Ward-Nusz, (24 Smith Rd, Ste 275, Midland, TX  79705).   
For additional information contact Jenn: (432) 559-3606 or jenwardnusz@gmail.com 
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Kery Greiner
Tierra Surveys, LLC, 
Las Cruces, NM

Ira Hardin
Hardin Engineering
Las Cruces, 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 

Salvador Vigil
Land Surveying Co., LLC
Santa Fe, NM

Sustaining Membership 
The Sustaining Membership category is reserved for Professional Surveying Companies represented by a New Mexico 
Professional Surveyor and for individual New Mexico Professional Surveyors.  Please contact the NMPS office for more 

information or to upgrade your existing membership.

Tim Aldrich 
Aldrich Land Surveying 
Albuquerque, NM

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

Isaac Camacho
Brock & Bustillos Inc.
Las Cruces, NM 

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

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

Russell  Elliott
Elliott Surveying 
Albuquerque, NM

Sustaining Members   

Thank you for your support!

Corporate Member  
GeoShack
Dallas and El Paso, TX  and 
Albuquerque, NM
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