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With the passing of the 
Queen of England, may 

she rest in peace, there is 
suddenly a glut of 
images doing the 

rounds, one of which we 
have included here.... 

behind some of the older 
theodolites and 

electro-optic distance 
measuring devices. What 

a remarkable lady, 
always showing keen 

interest 
in many things.
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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 - September 2022

.Front cover:  Some (or all)  surveyors work until 
the cows come home...". Thanks to Garrett Smelker 

for sending in the photo.
Back cover:  Engineering Interns at Bohannan 
Huston Inc.,taking in the various aspects of the 

surveying business.

We welcome the news that John Wayne is the newest member to the New Mexico Board of Licensure. 
John has been the owner and President of Basin Surveying Inc. having been involved in New Mexico 
since 1983. John was first licensed as a Professional Land Surveyor in Colorado in 1985, in New Mexico 
in 1986, and multiple states thereafter.

The board of Licensure has also revamped and resuscitated their newsletter, see this link for the latest 
edition. (https://www.sblpes.state.nm.us/wp-content/uploads/2022/08/August-2022.pdf). 

On a sadder note  there have been a number of losses to the surveying community. I had just recently run 
into some of their work without realizing that they were deceased.  We send our sympathies to the families 
of the following fellow professionals: Joe M. Sisneros, Michael Paisano and Samuel Montoya.

Congratulations to Daniel Baca and Jason Natera for passing the Practice of Surveying exams for 
New Mexico. 

If you are a fan of ingenuity and craftsmanship, please check out Dr. Richard Elgin's "Early American 
Surveying Equipment", which gives us some great insight to the origins of these amazing pieces.

We also continue to present Dr. Knud Hermansen's Part 4 of "Thoughts on Professional Practice and 
Education". Thanks must also go to James Lyons for a great reminder on the insurance aspects of the 
Drone regulations with some relevant sections to pay attention to. 

Prof. Earl Burkholder's presentation to the Surveying Educators Conference early in August interestingly 
titled, "Digital Twins and the Elephant in the Room", is included herewith for your perusal. Of particular 
interest between "Pseudo and True 3-D" is the navigation systems of autonomous vehicles and how this 
interplay with imagery occurs. 

Hoping that many of you will be able to attend the live conference at Isleta Pueblo, please see the 
registration forms for the conference as well as the golf day, the proceeds going to a worthwhile cause to 
benefit the NMSU Geomatics Program. We can certainly accommodate more participants and sponsors.

Condolences to Amanda Allred and family for the sad loss of her husband Richard, our thoughts and 
prayers to you all.

Barry  
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Another item that has concerned me, it hasn’t kept me up at night but it is concerning, is the current 
situation with Russia and Ukraine and also China’s increasing military capabilities. Russia has publicly 
stated that they have both missiles and satellites with the capability to “kill” satellites. Russia stated 
that they have tested their “satellite killer” and that it did work.

The newest issue of Cozzens, T. (Aug. 22, 2022). Military Exercise to Test Detection of GNSS 
Disruption. GPS World, https://www.gpsworld.com/military-exercise-to-test-detection-of-gnss-disrup-
tion/, discusses the looming threat of disruption to GNSS networks and the ongoing efforts by different 
military agencies to understand and mitigate the different possible sources of disruption. Disruptions 
can occur from natural sources such as solar storms as well as intentional interference from antagonistic 
countries such as Russia and China.

In the modern surveying era, we have become very dependent on GNSS for a majority of our work and 
the disruption of satellite service could be overwhelming to many survey firms. I have personally dealt 
with surveying firms that rely almost entirely on GNSS systems to perform their work. As a profession, 
we need to realize that any form of surveying that is reliant on outside service is fallible and we need to be 
prepared to utilize more traditional methods in the event the outside service is interrupted.

While I understand that the possibility of this happening is remote and that most modern surveyors 
understand that GNSS is only one tool at their disposal. I believe most surveyors understand the issue 
and are prepared for any eventuality but I felt the issue was worthy of discussion.

As a sidenote, I would like to remind everyone that we are planning to have our annual conference in 
person this year! Barring any changes in policy, i.e., another state shutdown due to illness or some other 
catastrophe, our state N.M.P.S. conference will be held at the Isleta Resort and Casino on October 21st and 
22nd with the golf tournament on the 20th. I’m looking forward to renewing old friendships and making 
new ones.

Loren N. Risenhoover P.S. 
N.M.P.S. President

Hello fellow NMPS members,

I hope this edition finds everyone safe and healthy. 
I know of a few surveyors who have contracted one 
or more of the Covid variants and I understand it 
has hit hard. So far, thank God and knock-on-wood, 
I have avoided it.



Note: All credit card charges will incur a 3% processing fee

Please Check Only One Box

REGISTRATION FORM - 2022 NMPS ANNUAL CONFERENCE 
ISLETA RESORT AND CASINO
11000 BROADWAY BLVD SE
ALBUQUERQUE, NM 87105

OCTOBER 21ST AND 22ND, 2022

Call (505) 774-1500 or go to www.nmps.org for Lodging Reservations!

Note:You must specify New Mexico Professional Surveyors group code NMP1022 for special rate!

(Only one person per form!)

NAME: d                                                                       
ADDRESS: 
CITY:                                             STATE:          ZIP:                   PH:
EMAIL (please print):

Credit card #: 
Name on Card (Please Print) 
Billing Address                                                                       City 
State                                 Zip                        Exp. Date CVV
I hereby authorize NMPS to bill my credit card for the Total Amount Due.

Early Registration forms must be postmarked by August 31, 2022 to receive discounted rate.
NO EXCEPTIONS! No refunds, cancellations or attendee changes can be made 7 days or less prior to event.

Return completed form and checks made payable to: NMPS, Executive Director, 412 N. Dal Paso, Hobbs, 
NM 88240, or email to patty.nmps@gmail.com.

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

OFFICE USE ONLY:  Postmark Date ____________________   Check/Inv # _____________

Friday Only Saturday Only Both
Member □ $340      □ $340      □ $415     
Non-Member □ $510 □ $510 □ $585
Technician/Intern
Member □ $215 □ $215 □ $290

Technician/Intern
Non-Member □ $340 □ $340 □ $415

                                           Registration Fees  

              Early Regist. Discount (See note)  

                               Total Amount Due  

Note: Deduct $25 for all
registrations postmarked no
later than August 31, 2022

(Make Checks Payable To: NMPS)

*I plan to attend the Friday night reception*
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2022 NMPS Golf Tournament
Sponsorship and Registration Form

The NMPS Conference golf tournament will be held at Isleta Eagle Golf Course on Thursday, October 20th,
2022 at 1:00pm. We are encouraging any surveying or survey related companies to sponsor at the

tournament to benefit the NMSU Surveying Engineering/Geomatics program. The sponsorship options and
details are listed on the attached spreadsheet.

SPONSORSHIP

Company Name:____________________________________________________________________

Contact Name: _________________ Phone: (____) ____ ______ Email:______________________

Type of sponsorship (circle one), see attached “Sponsor Options”:
Platinum($5K) Gold($3K) Silver($2K) Crimson($1K) Team Sponsor($600) Hole Sponsor ($200)

Hole in One(3 available);grand prize:$400, bonus prizes $200 each. Hole Sponsor will be assigned once filled

Sponsor Sign (Please provide company logo 4 weeks prior to tournament for printing)

FOR INDIVIDUAL PLAYERS (cart, range balls, dinner and entry for door prizes included)

Number of Players: ______ @ $150 each (player fee included w/ Platinum, Gold, Silver, Crimson & Team Sponsorships)

Team 1 Team 2

Player 1 Name: _______________________ Player 1 Name:_________________________

Player 2 Name: _______________________ Player 2 Name:_________________________

Player 3 Name: _______________________ Player 3 Name:_________________________

Player 4 Name: _______________________ Player 4 Name:_________________________

__________________________________________________________________________________

Total Amount Enclosed = $____________
Credit Card #:______________________________________________________________________
Name on Card (Please Print)__________________________________________________________
Billing Address_______________________________________ City__________________________
State_____________ Zip code___________ Expiration Date____________ CVV_______
I hereby authorize NMPS/FYSD to bill my credit card for the Total Amount Due.

Signature_______________________________ Date:____________________

Make Checks or Purchase Orders Payable to NMPS (Note: A separate check or PO will be needed for the Golf
Tournament for separate tracking from the NMPS conference)

Mail to: NMPS Executive Director – 412 N. Dal Paso – Hobbs, NM 88240 or Email to: patty.nmps@gmail.com
For more information, contact the Tournament Director Diego J. Sisneros: dawsonsurveys@gmail.com

OFFICE USE ONLY: Postmark Date _____________________ Check/Inv #________________________
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Thoughts on Professional Practice and Education
Article 4: Business and Management in Education

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

This is the fourth article I have prepared in the series offering thoughts on professional practice and 
education. The focus of this article, I hope, will assuage some individuals that I offended by my last article 
and will give hope to friends that will see I am now writing with the sense that I appear to have lost with 
my last article.

 I know I am not alone when I say I wish I knew as a young surveyor what I now know about running a 
business. I can stand in front of a dozen or more surveyors that run their own surveying business, some for 
decades, and discuss rules and regulations that by law apply to them. What I reveal shocks many of them 
as they realize the deficiencies in their knowledge and business practice. They were unaware or confused 
about rules and regulations they should be adhering to or should have adhered to when running their 
business. 

I might quickly add, I will not claim to know the entire plethora of knowledge on government regula-
tions as applied to businesses. Who would know all the governing rules except for the most dedicated 
bureaucrat or regulator? Sadly, the federal, state, and local governments continue to do their best to create 
more difficulties in starting and running a business – especially if you contract with the government. 

The first time a surveyor hears the phrase ‘cash flow’ should not be during their first year of owning a 
business as they sit in their office, the time near midnight, the pay for employees due the next day. Having 
never heard of the term ‘cash flow,’ the new business owner cannot understand how they must pay sooner 
using what they won’t have until later. 

The new graduate that is checking into the human resource manager at the onset of their surveying career 
should not wonder what is meant by a 401k, employer match, vesting periods, and pre-tax contributions.
This missive is not meant to discuss politics or even the various subjects that may fall under the concepts 
of ‘business’ and ‘management’ education. Rather, the focus is to advocate that relevant business and 
management topics be presented to students studying in a four-year surveying program. 

Faculty would be disappointed when collecting alumni data to discover graduates described their job title 
as ‘survey technician’ ten years after graduation. After ten years, the graduate is expected to be licensed 
and in management. Yet, many survey programs have failed to give students any relevant knowledge that 
would aid the graduate to take on management positions where survey graduates are expected to spend 
most of their professional careers.

I would opine the lack of adequate business and management courses in surveying programs stem from 
two conditions. The first condition arises because of the lack of business and management experience that 
faculty have. Many faculty do not have the experience, training, or knowledge to teach relevant business 
and management courses. Even survey programs at larger universities can’t always draw on the business
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school faculty to help educate the surveying student in relevant business courses. While the business 
school faculty may be able to educate the surveying student regarding contracts, business entities, 
employee law, etc. topics such as mechanics liens, survey fee makeup, right of entry laws, road safety 
laws, Dig-safe, OSHA, federal contracting, and other such survey specific areas will not be covered in 
a course taught by the business school. 

The second condition thwarting the introduction of business and management courses into a surveying 
program is the difficulty in fitting more courses into a surveying degree program. Universities limit the 
maximum number of credits for a bachelor of science degree. ABET accreditation requires certain courses 
and credit hours. NCEES has established topics covered in the FS exam that must be covered in the 
academic program. Finally, the university requires all students at the university take certain courses for 
the regional accreditation the university maintains. 

If the reader will indulge me, I will get upon a soapbox regarding the last limitation mentioned - that is 
University accreditation requirements. I have found it frustrating that regional accreditation often requires 
courses such as diversity, artistic expression, humanities, and other general education courses popular 
among liberal arts faculty but worthless in a business or a professional environment. (Not all general 
education is dismissed by practitioners. Course such as communication and writing courses are the 
exception. These courses and their content are appreciated by employers.) 

For 30 years I have examined hundreds of employment-surveys prepared by alumni and survey employers 
sent by the University for program self-improvement. In those 30 years and after review of hundreds of 
documents, I have yet to see a single employer or alumni say how useful artistic expression and similar 
courses have been toward their career. The mention of these courses is a common occurrence but only 
under a category where alumni cite courses of no use in their life and wasted tuition money.

Having given my opinion, I now offer advice by suggesting professional societies that advocate for 
surveying programs also look at the courses in the survey program to ensure there are business 
and management courses that provide the graduate with the knowledge to become leaders in both the 
profession, community, and a surveying business.

† Other books and articles by Knud can be found at 
https://umaine.edu/svt/faculty/hermansen-articles/
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True 3-D versus Pseudo 3-D 
Earl F. Burkholder, PS, PE, F.ASCE 

Global COGO, Inc., Las Cruces, NM 88003 
August 2022 

 
I presented “Digital Twins and the Elephant in the Room” to the Surveying Educators 
Conference on August 3, 2022 – see www.globalcogo.com/sages2022.pdf. This Benchmarks 
article adds background details to that presentation and asks, “why does it matter?”  
 
1. The Surveying and Geomatics Educators Society (SaGES) holds a “get-together” conference 

for surveying educators every other summer. Due to the pandemic, the conference was 
postponed in 2021 and held virtually in 2022 – see http://www.geosages.org/.  
 

2. “Digital Twins” is defined as an electronic representation of the physical world. Although 
applicable in various disciplines, a geospatial digital twin is important to surveyors and 
others who use spatial data – see www.globalcogo.com/GSDM-and-DT.pdf.  
 

3. The “elephant in the room” comes from a reluctance of some to acknowledge the 
difference between true 3-D and pseudo 3-D. “Digital Twins” accommodates either one. 
Briefly, true 3-D has a single origin for 3-D data but pseudo 3-D has two origins – one origin 
for horizontal and a separate origin for vertical. The difference between true 3-D and 
pseudo 3-D is described in more detail at www.globalcogo.com/true-versus-pseudo.html. 
 

4. GPS emerged as a measuring tool in the 1980s and the grid/ground distance difference 
became a hot topic of discussion among surveyors. While on sabbatical leave from the 
Oregon Institute of Technology in 1990/91, I sent an inquiry to all 50 state DOTs asking 
how they handled the grid/ground distance difference and how the difference should be 
handled. I received replies from 46 out of 50 DOTs. Those replies are summarized in an 
appendix to a technical paper, “Using GPS Results in True 3-D Coordinate System,” 
presented at the ASCE GPS ’91 Specialty Conference in Sacramento, CA. Figure 6 in that 
paper is a schematic of coordinate systems, www.globalcogo.com/Tru3d.pdf, and shows 
the relationship between “true 3-D” and “pseudo 3-D.” The formal definition of the global 
spatial data model (GSDM) grew out of that initial paper.  
 

5. Gravity and Earth curvature are the underlying reason for the difference between true 3-D 
and pseudo 3-D. A comprehensive paper, “Reconciling Gravity and the Geometry of 3-D 
Digital Geospatial Data,” www.globalcogo.com/ImpactOfGravity.pdf, makes a case for 
mitigating the impact of the difference by using ellipsoid height (true 3-D) rather than 
orthometric height for the third dimension.  
 

6. Judging by patents filed, the digital revolution has spawned unparalleled human creativity. 
Associated innovations include an amazing array of “high tech” gadgets, products, and 
services. On the marketing side, entrepreneurs use social media to influence many 
consumer choices. In the professional arena, sorting through myriad choices can be 

True 3-D versus Pseudo 3-D
Earl F. Burkholder, PS, PE, F.ASCE 

Global COGO, Inc., Las Cruces, NM 88003
August 2022
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Dustin Hoaglin, PLS
New Mexico Regional Manager

Trimble C
TBC Power User

505.821.3044
720.467.0704
DustinH@VectorsInc.com

5640 Venice Ave NE, Unit J
Albuquerque, NM 87113

VectorsInc.com

Link to our website: 
www.thegeoholics.com

exhausting and time-consuming. “Digital Twins” can be used to gain a better 
understanding of spatial/geospatial data concepts. Transparency is a caveat for the 
informed user. As it turns out, the difference between true and pseudo 3-D has significant 
professional and economic implications. The “elephant” needs to be discussed openly. 
 

7. For a starter, legitimate questions when evaluating characteristics of point cloud data are: 
a. Are the reported results based on true 3-D or pseudo 3-D? 
b. What is the basis of accuracy statements? Accuracy “with respect to what?” 

8.  The follow list is not complete. Each item needs more study and documentation. 
 

a. Historical practice relies on pseudo 3-D coordinates: 
- Topographic maps with contours. 
- Construction plans with elevations. 
- Flood plain maps. 
- Many other. . . 

 
b. True 3-D is used in existing and evolving applications: 

- NGA uses ECEF as a matter of policy – see CJCSI 3900.01D 14 May 2015. 
- Land subsidence studies. 
- Earthquake prediction. 
- Navigating autonomous vehicles – absolute/relative accuracy both needed. 
- LiDAR point cloud data – X/Y/Zs are primary GNSS data. 
- Other. . . 

 
Δ
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Bird's Eye View of Drone 
Regulations and Insurance

Volume XXII #2 
July 22, 2022 

Professional Liability A/E Risk Review James yons, lyons@cressinsurance.com 
___________________________________________________________________ 

Bird's Eye View of Drone 
Regulations and Insurance 

The following material is 
provided for informational 
purposes only. Before taking 
any action that could have legal 
or other important 
consequences, speak with a 
qualified professional who can 
provide guidance that considers 
your unique circumstances. 

Every so often, a new tool or 
technique will emerge that 
dramatically changes the way 
architects and engineers 
conduct their businesses. 
Among recent revolutionary 
advancements now significantly 
impacting the design industry is 
the development of unmanned 
aerial vehicles (UAVs), also 
known as unmanned aerial 
vehicles (UASs) or, more 
commonly, drones. 

More and more, drones are 
becoming an essential tool for 

A/E firms, enabling them to 
perform their duties more 
effectively and more safely. 
Some design professionals, 
such as surveyors, now rely on 
drones to complete many of 
their essential tasks. Others 
might use drones only during 
narrow stages of their projects 
-- conducting a flyover of a 
building at substantial project 
completion, for example. 

Those who use drones for 
multiple purposes may want to 
purchase their own drones and 
hire or train drone pilots. Other 
design firms may prefer to 
contract the drone activities 
through a subcontractor or 
other third-party pilot. 
Regardless, design firms must 
understand the many rules and 
regulations that govern the 
legal and safe use of these 
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they may incur for not 
following these rules of the 
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The FAA's Rules of the Road 

The Federal Aviation 
Administration (FAA) released 
its Small Unmanned Aircraft 
Rules, (officially known as Part 
107 of the Federal Aviation 
Regulations), effective 

August 29, 2016. Design firms 
using drones in their course of 
business -- whether they 
purchase and fly their own 
unmanned aircraft or hire the 
services of third-party pilots -- 
face liabilities should these FAA 
regulations be violated, or 
damages occur. 

Drone-related liabilities extend 
from personal injuries and 
property damage caused by the 
drone in flight to losses 
incurred due to project errors 
and omissions related to the 
use or misuse of drone-
collected data. For example, if a 
third party was hit by a drone in 
flight due to pilot error, the 
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considers your unique circumstances.

Every so often, a new tool or technique will 
emerge that dramatically changes the way 
architects and engineers conduct their 
businesses. Among recent revolutionary 
advancements now significantly impacting 
the design industry is the development of 
unmanned aerial vehicles (UAVs), also known 
as unmanned aerial vehicles (UASs) or, more 
commonly, drones.

More and more, drones are becoming an 
essential tool forA/E firms, enabling them to 
perform their duties more effectively and more 
safely. Some design professionals, such as 
surveyors, now rely on drones to complete 
many of their essential tasks. Others might 
use drones only during narrow stages of their 
projects -- conducting a flyover of a building at 
substantial project completion, for example.

Those who use drones for multiple purposes 

may want to purchase their own drones and
hire or train drone pilots. Other design firms 
may prefer to contract the drone activities 
through a subcontractor or other third-party 
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Drone-related liabilities extend 
from personal injuries and 
property damage caused by the 
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or misuse of drone-collected data. For 
example, if a third party was hit by a drone 
in flight due to pilot error, the company would 
likely face liability for physical damages and/
or personal injuries suffered. If the design 
consultant made a design error due to faulty 
data collected by the drone, a professional 
liability would likely be incurred. That's why 
it's important to know the operational rules 
and ensure you have appropriate safeguards, 
including proper insurance, to cover any losses 
and liabilities.

The Basics of FAA Regulations

Part 107 of the Federal Aviation Regula-
tions is available in full on the FAA Website: 
https://www.faa.gov/uas. Here are the high-
lights of the regulations that were put into 
effect back in 2016:

• You must register all small, unmanned 
aircraft with the FAA.

• The total weight of the small, unmanned 
aircraft, including cameras or other add-ons 
and payloads, must be kept below 55 pounds 
(25 kilograms). Aircraft weighing more than 
55 pounds are governed by separate, more 
complex rules.
 
• Drones can carry external loads if they are 
securely attached and do not affect the flight 
characteristics or hamper the control of the 
UAS.

However, carrying hazardous materials on an 
unmanned aircraft is prohibited.

• When in flight, small drones must remain 
in the visual line of sight of the pilot in com-
mand or any other person controlling the

flight. The unmanned aircraft must also remain 
close enough to the pilot/controller that he or 
she can observe the aircraft without the use 
of binoculars, telescopes, or other visual aids 
other than corrective eyeglasses or contact 
lenses.

• Small drones cannot fly under a covered 
structure or inside a covered stationary 
vehicle.

• Drones must keep their distance from and 
yield the right of way to any manned aircraft.

• The maximum ground speed of unmanned 
aircraft cannot exceed 100 miles per hour 
(87 knots).

• The maximum altitude of the aircraft must 
not exceed 400 feet above ground level. 
Exception: when the unmanned aircraft 
remains within 400 feet of a structure.

• Minimum weather visibility for the drone 
pilot or control station is three miles.

• No individual can command more than one 
unmanned aircraft at a time.

• No individual can command an unmanned 
aircraft from another moving aircraft.

• No individual can command an unmanned 
aircraft from a moving ground vehicle except 
in sparsely populated areas.

• Careless or reckless operations are prohib-
ited.

• No person with a known physical or men-
tal condition that could cause unsafe operation 
of a small, unmanned aircraft can operate the 
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vehicle.

• The pilot is required to inspect the un-
manned aircraft prior to each operation.

• The remote pilot in command must 1) hold 
a remote pilot airman certificate with a small, 
unmanned aircraft rating or 2) be under the 
direct supervision of someone who holds such 
a certificate.

• To earn a remote pilot certificate, an 
individual must be at least 16 years old 
and vetted by the Transportation Security 
Administration. He or she must also be able 
to demonstrate aeronautical knowledge by 
either 1) passing an aeronautical 
knowledge test given at an FAA-approved 
testing center or 2) holding a Part 61 
pilot certificate and completing both a flight 
review (within the past 24 months) and an 
online FAA unmanned aircraft training 
course.

Once licensed, a remote pilot in command 
must:

• Make the small, unmanned aircraft and 
related documentation available for inspection 
and testing upon request by the FAA.

• Report to the FAA within 10 days any 
accident that results in serious injury, uncon-
sciousness, or property damage of $500 or 
more.

• Conduct pre-flight inspections of the aircraft 
and control system to ensure they are in good 
condition for safe operation.

• Ensure the aircraft continues to be properly 
registered as required by the FAA.

The Evolution of Drone Rules

Part 107 of the Federal Aviation Regulations 
remains largely intact since its adoption in
2016. However, there have been changes in 
drone regulations over the past few years. 

And as drone technology continues to improve 
and flights become more common, further 
relaxation of requirements can be expected.

For instance, under the Operation of 
Unmanned Aircraft Systems Over People 
rule enacted in 2021, drones can, 
under certain circumstances, fly 
routine operations over people and 
moving vehicles not involved in the drone 
flights. Previously, pilots had to obtain an 
FAA waiver to fly drones over people not 
involved in the operations.

Note that drones flying over people cannot 
have exposed rotor parts that could cause 
lacerations should an accident occur. Also, 
drones cannot maintain sustained flight 
over any one person who is not part of the 
drone operations. Privacy issues jump to the 
forefront when flying drones over crowds or 
targeted individuals while collecting photos 
or other data.

Under Part 107, drones could only fly 
during local daylight hours (30 minutes 
before official sunrise to 30 minutes after 
official sunset) or during twilight when using 
approved anti-collision lighting. Now, drone 
pilots can fly their small, unmanned aircraft at 
night.

However, two conditions apply:

1) The remote pilot must complete an updated 
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knowledge test or online recurrent training that 
includes an operation-at-night section 

2) The drone must have approved anti-collision 
lighting that is visible for three miles.

Note that these changes in regulations are not 
considered blanket approvals and some re-
strictions regarding flying over crowds or at 
night still apply. That's why it's important to 

read and follow the current FAA regulations, 
available online at faa.gov/uas.

Managing Drone Risks

Many design firms that start using drones to 
improve and broaden their design services 
begin by hiring third-party pilots with 
extensive knowledge of unmanned vehicles. 
Then, as experience is gained, the firm may 
hire its own pilot and purchase or lease its own 
drones.

Regardless, check with your attorney 
regarding compliance with FAA regulations. 
Together, determine if there are any state or 
local restrictions or requirements on the 
commercial use of small, unmanned aircraft.

Your primary tool for managing risks is to 
ensure your pilots and any others direct-
ing the use of drones at your firm are well 
trained, knowledgeable, experienced, and 
conscientious regarding the safety and 
privacy of others. Inform all relevant parties 
of your upcoming drone operations. Develop 
a privacy policy that specifies the reasons 
for the aerial operations; what data you are 
collecting; and how that data will be used, 
retained, and disseminated. Where possible, 
get a consent form from all parties directly

affected by the drone flights. Also, set policies 
for securing, limiting access to and deleting 
collected data.

The unmanned aircraft should be well 
maintained and carefully examined and tested 
before each flight. You should maintain an 
operating manual, keep detailed flight logs for 
all aerial activities and promptly report any 
accidents, injuries and damages to the FAA 
and your insurance carriers. 

Proper insurance coverage is a critical piece 
of your risk management practices. In the 
past, most commercial general liability (CGL) 
policies specifically excluded coverage for 
any liability arising out of the ownership, 
maintenance, and use of aircraft. With the
rapid growth of the commercial use of drones, 
however, many insurers are now willing to 
add such coverage through a CGL endorse-
ment. Such endorsements can cover property 
damage and bodily injury caused by the use 
of the aircraft as well as damage to or loss 
of the drone, its ground controls or its loads. 
Most CGL insurers will also offer personal 
injury coverage, including coverage for 
invasion of privacy, as an option.

In today's insurance marketplace you may 
be able to find dedicated commercial
drone insurance policies. These are annual 
policies that provide legal liability coverage 
for property damage and bodily injury caused 
by your operation of a drone. Policies also
typically cover the cost of your legal defense 
should you be sued as a result of your drone 
operations. This is a rapidly evolving coverage 
in the insurance industry, so have your agent 
or broker thoroughly investigate your options.

If you hire a subconsultant or other outside 
vendor to operate small, unmanned aircraft
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on your behalf, ask to be named 
as an additional insured on their 
CGL or drone policy, and ensure 
they have adequate coverage limits. 
(typically, $1 million to $5 million 
of coverage). Or you might be able 
to purchase your own non-owned 
aircraft coverage, either by 
endorsement to your CGL policy 
or as a standalone policy.

Finally, the use of drones can also 
result in professional liability (PL) 
for your firm, which is likely not cov-
ered by your CGL policy.  

The failure to perform up to the 
current standard of care regard-
ing the use of drones, as well as de-
sign errors or omissions made due to 
the misapplication of information 
gathered during the use of drones, 
can result in professional liabili-
ties. Check with us regarding how 
your current PL policy covers the 
use of small, unmanned aircraft. 
A PL policy endorsement may be 
needed to provide you with 
proper coverage.

Can We Be of Assistance?

We may be able to help you 
by providing referrals to con- 
sultants, and by providing guidance 
relative to insurance issues, and even to 
certain preventives, from construction 
observation through the development and 
application of sound human resources 
management policies and procedures. 
Please call on us for assistance. We’re a 
member of the Professional Liability Agents 
Network (PLAN). We’re here to help.

412 N. Dal Paso 

Hobbs, NM 88240 

Tel: (575) 393-3117 

Fax: (575) 393-3450

www.jwsc.biz
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“EARLY AMERICAN SURVEYING EQUIPMENT”
Dr. Richard L. Elgin, PS, PE

Rolla, Missouri

America’s Requirements

Much of America’s surveying practice descended from the English, but our early surveying equipment 
did not.  The Old World used the delicate, expensive theodolite to divide its lands, sighting on points and 
measuring angles on a divided, graduated circle.  American surveyors needed to establish boundaries over 
vast wildernesses which were difficult to traverse and they needed to do it quickly and cheaply.  Enter 
American innovation, technology and craftsmanship to improve a device used by mariners for hundreds 
of years, a form of which was being made in England, the magnetic compass.  The result was the rugged, 
inexpensive standard American compass.  As one commentator said of the American compass “where 
accuracy can be sacrificed to speed and cheapness.”

The Compass

Rugged, the compass with its body of wood or brass, two sight vanes, a leveling device and placed on a 
staff or tripod, required only a balanced magnetized needle resting on a sharp point.  The needle aligned 

The face of a Goldsmith Chandlee 
(1751   1821) vernier compass; 

Winchester, VA, circa 1800. Eagle 
holding banner with “John Orndorf” 

for whom the compass was made.

itself with the earth’s magnetic field and pointed to 
magnetic north.  Magnetic north was known to move 
and hence was a poor direction with which to reference 
boundaries.  This movement was well known, being noted 
in some 1746 instructions that it “…may in time occasion 
much confusion in the Bounds…and, Contention.”  Vari-
ation, the angle between True Meridian  (a line of longi-
tude) and Magnetic North was known to differ at different 
locations on earth and the angle was known to change in 
amount over  time and location.  True North was a better 
reference direction and in 1779 Thomas Jefferson wrote 
that the plats of surveys were to be drawn “protracted by 
the true meridian” and the variation noted.

The first standard American compasses were “Plain” 
compasses.  They used magnetic north and had no 
mechanism for applying the variation angle, converting 
magnetic direction to true direction.

David Rittenhouse (1732 1796) was an American man of 
science.  He is generally credited with adding a vernier to 
the plain compass so one could “set off” the variation, the 
needle still pointing to magnetic north, but the bearing to 
the object sighted read on the compass circle being the true 
bearing.  Thus the “plain compass” became the “vernier 
compass,” a great advancement in the American compass.
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Additional products we carry:
GeoSLAM Horizon w/Vision         TruPulse 200X & 200L

SSI Locators         GPR Units         and MGIS accessories 

Trimble TDC650, Trimble TDC600, Catalyst DA2 Decimeter w/handle & the R2

SALES    RENTAL    SERVICE    SUPPLIES
Contact Evelyn Creel at 480.710.2390  

Arizona, New Mexico & West Texas 
© 2022, AllTerra Central

Your Mapping & GIS Specialists

         

Offering GIS data collection hardware and software solutions 
that bring field operations and office applications together  

seamlessly in one streamlined workflow.

Juniper Systems CT8X2 tablet  
and Geode GNS3 Receiver
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The Land Ordinance of 1785 specifies that all lines be 
surveyed “by the true meridian…the variation at the time 
of running the lines thereon noted.”  Tiffin’s Instruction 
of 1815 (the first written instructions issued by the GLO 
to its Deputy Surveyors) specified “a good compass of 
Rittenhouse construction, have a nonius division….”  This 
is a vernier compass, “nonius division” meaning a vernier.  
Thus, the vernier compass became the standard instrument 
for surveys of the USPLSS.  Until………

William Austin Burt and his Solar Compass

William Austin Burt (1792 1858) was a GLO Deputy 
Surveyor, who, in 1835 while laying out townships in Wis-
consin noted unusual deviations in the lines surveyed us-
ing his compass.  He began work on a method and form 
of compass that would determine the direction of the true 
meridian independent of magnetic north.  He invented 
an ingenious device that uses the observer’s latitude, the 
sun’s declination and local time to determine true north.  
The device mechanically solves the PZS (Pole Zenith 
Star) Triangle.  The prominent Philadelphia maker, 
William J. Young (1800 1870) built the device, and Burt was 
awarded Patent 9428X on February 25, 1836.

Above: A rare Solar Compass by a very 
rare maker, 

John S. Hougham; Franklin, IN. 
Compass was made about 1861.

Above: The standard American 
vernier compass by 

W. & L.E. Gurley.  This form with 
vernier, outkeeper, sights, level vials, 

was made from about 1860 and 
remained in the Gurley catalogs into 

the 1930s.  It attached to either a 
tripod of Jacobs Staff.

Burt made improvements to his solar compass and an improved version was patented in 1840.  In 1850 
Burt’s patent expired which allowed other makers to produce the solar compass.  (The circumstances of 
the expired patent are a sad story.) There are about 12 known post 1850 makers of solar compasses.  All 
the solar compasses made prior to 1850 are marked “Burt’s Patent” and “W.J. Young” or “Wm. J. Young,” 
he having made them.  They are not dated or numbered.  Those made by Young after about 1852 are 
numbered. 

Is it a transit or a theodolite?

Generally the theodolite refers to an 
instrument with divided circles to measure 
both horizontal and vertical angles to high 
precision, the telescope is relatively long 
and will not transit (rotate 360 degrees) 
about its horizontal axis.  The more 
common term “transit” refers to an instru-
ment with both horizontal and vertical 
circles (only horizontal on early transits), 
a 4 screw leveling head, bubbles for 
leveling and a telescope that will transit.  
William J. Young is credited with 
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building the first dividing engine in America.  That allowed him to cut circles and he is credited with build-
ing the first American transit in 1831.

The transit developed and attachments, such as a variation on Burt’s solar compass, was added by many 
manufacturers.  For mining applications, parallel telescopes were added, thus allowing sightings at large 
vertical angles into steep mine shafts.  Large precise transits were constructed for control surveys and 
astronomical observations.  Horizontal circle diameters can be as large as 18 inches. 

Collecting and Values

Early and vintage surveying equipment is highly collectible.  It is the surveyor’s heritage, it represents  
about 200 years of advancing measurement technology, and some illustrate incredible craftsmanship and 
artistry (especially of the early makers).  As with other collectibles there are highly desirable, usually rare 
instruments (such as the solar compass).  And, there are the early Virginia and Pennsylvania makers that 
made compass that are works of art.  But, even instruments by the prolific makers like W. & L.E. Gurley 
and Keuffel & Esser are desirable.

Above: Solar Transit by 
W. & L.E. Gurley; Troy, NY.

Left: Telescopic 
compass (not a 

transit) by Blattner 
& Adam; 

St. Louis, MO.  
Late 1800s.

Right: Gimbaled compass by 
James Reed (1792   1878) of 

Pittsburgh.  Used in the mines.
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Below: Two alidades by Fauth & Co., 
Washington, DC.

There are many collectors of early American surveying equipment, some with very large collections.  
Most collectors buy and sell instruments, research makers and surveying  equipment, and a few offer 
repair and restoration services.  Most collectors focus on a particular maker (or two), and others focus 
on the makers of a particular city (St. Louis, for example), and others are interested in a particular 
instrument form (transits with unusual attachments, for example).  There are online resources for early 
surveying equipment.  Some are:  www.surveyhistory.org run by David Ingram.  The Facebook page,  
“Antique Surveying Instrument & Ephemera” run by Dale Beeks.  And, www.compleatsurveyor.com 
by Russ Uzes.  Among the collector community there is broad and deep knowledge of early American 
surveying equipment, but that knowledge is not well documented.  There are not many reference books 
on the makers and their equipment.  A few have been covered in articles and short treatises but there are 
not good reference materials on the broad topic.

What are we going to do with Grandpa’s surveying stuff, 
and what’s it worth?

Regrettably, there is not a national museum or reposi-
tory where surveying equipment can be donated.  Beloved 
equipment left to families or owned by old surveyors and 
seeking a home have limited options.  The Smithsonian 
will not accept any such equipment, except for historically 
important equipment with known provenance.  Most such 
equipment is not highly valuable.  It is likely 90 percent 
of such equipment would be worth less than $1000 per 
piece.  Eight percent would likely be worth up to $10,000.  
One and one half percent up to $100,000.  And the last 

Above: This is one of 
the first transits made 

in American. 
William J. Young, 

Philadelphia.  Three 
minute least count, 

bullseye bubble.  
Was made in the very 

early 1830s.



23Benchmarks - September 2022

0.5 percent  over $100,000. Most collectors will have no  interest in about 90 percent the 
equipment offered to them (they already have plenty of early to mid 1900’s Gurley and K&E transits 
and levels).  The best recipient for most low to mid level surveying equipment may be a local 
museum, particularly if the equipment was used in the area by a local surveyor.

As with most collectibles, old or vintage surveying equipment is not worth what it was 
10 or 20 years ago.  The rare, unusual, historically important pieces have not lost their 
value during that time period and can easily be sold.

The Future

Boundary surveyors, being mensurators, detectives and historians have an appreciation for the equipment 
that laid out America.  The equipment is our heritage, to be preserved, admired, studied and displayed.  
Every boundary surveyor needs an old compass and a chain proudly displayed on their desk.  Δ

Below: An assortment of chains:  Gunter’s Chain, 66 feet.  A half-chain, 33 feet.  
Railroad or Engineer’s Chain, 100 feet.

                                                                                                                                                                                                                 Dr. Elgin is a surveying practitioner, educator, researcher and author.  He owns a large 
collection of early American surveying equipment.  He is expert in the Chandlee family 
of makers, John S. Hougham (Indiana) and the St. Louis makers. He’s written several books 
including Riparian Boundaries for Missouri, Legal Principles of Boundary Location for 
Arkansas and The U.S. Public Land Survey System for Missouri.  He coauthored the 
Sokkia (Lietz) Ephemeris.  

He can be reached at:  elgin1682@gmail.com
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PROPOSED FOUNDATION CORS
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Source:

UNITED STATES DEPARTMENT OF COMMERCE 
NATIONAL OCEANIC & ATMOSPHERIC ADMINISTRATION 

NATIONAL OCEAN SERVICE 
NATIONAL GEODETIC SURVEY 

 

INTERNATIONAL EARTH ROTATION & REFERENCE SYSTEM SERVICES  
PIE TOWN, NM LOCAL SITE SURVEY REPORT 

 

 
 
Kendall L. Fancher  
Charles E. Geoghegan 
 
Dates of Data Collection:  May, 2016 
Date of Report:  June, 2016

LEFT:
INTERNATIONAL 

EARTH ROTATION 
AND 

REFERENCE 
SYSTEMS - 

PIE TOWN, NM
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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.

Thomas Johnston
Wayjohn Surveying Inc. 
Albuquerque, NM

Tammy Kaber
Gila Land Surveying, LLC
Gila, NM 

Larry Medrano 
Precision Surveys, Inc.
Albuquerque, NM

Chris Pappas
Green Forest Surveys, LLC
Fairfield, VA

Keith Stickford 
North Star Land Surveying
La Jara, NM 

Salvador Vigil
LSC Surveys, LLC
Santa Fe, NM

Tim Aldrich 
Aldrich Land Surveying 
Albuquerque, NM

Alan Benham
Bohannan Huston, Inc.
Albuquerque, NM

Isaac Camacho
Brock & Bustillos Inc.
Las Cruces, NM 

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

Russell  Elliott
Elliott Surveying 
Albuquerque, NM

Kery Greiner
Tierra Surveys, LLC, 
Las Cruces, NM

Thank you for your support!

Sustaining Members   
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