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EDITORIAL

Welcome, hard to believe that this is the last edition for 2013, I trust that you will enjoy the great
contributions that we have to offer in this production. We have numerous pieces with an emphasis on a formal
education, improvements in the examination and testing process following that education and some
others to pique your interest. We bid Larry Medrano a fond farewell as the president of NMPS this year
and congratulate him on a job well done. To Larry and all the other members in the service of
NMPS and NSPS we extend a heartfelt gratitude for the hard work, involving many hours of voluntary work, which is carried out on our behalf. Also of interest are some of the other offerings within the
surveying engineering program which may be offered on-line from the University of Maine. Please read
about the details included herein and provide feedback, even if only to get them to include New Mexico
in the list of States for which their services will be provided.
Knud Hermansen and Carlton Brown (Dept. of Surveying Engineering Technology, University of Maine)
provide us with some food for thought regarding the distinct advantage of a formal surveying education. A
number of pointers and options are provided for ways to earn the required credits in order to enroll in the
surveying programs, including programs for financial assistance.
Thanks once again to Jason "Guitar George" Foose for his contributions in providing us with some programming tips for the HP 35S calculator. Glen Thurow has provided us with a further update on the NSPS
100% Membership Initiative with some active examples of what NSPS has been involved with as related
to the business of surveying.
We have some important dates for you to keep in mind, one being a National Geodetic Survey webinar
slotted for November 19th entitled Height Modernization Western States Regional Webinar as submitted
by Bill Stone with more details herein.
I would also like to thank Sal Vigil for informing us of the passing of Louie Pacheco, on the 17th of
August 2013. It is always sad to hear of the passing of one of our own and we offer our condolences to
his family.
Our thanks goes out to Doug Critchfield for an excellent article on the "Forgotten First Article of the Bill
of Rights". I had to read this a few times to comprehend how the concept of proportional representation (or lack thereof) may have averted the "black debt" scenario that we now find ourselves in. I often
wonder why the politicians do not resort to basic math to explain some of the contentious issues instead
of embarking on the usual insane lawmaker approved gibberish which we hear on a continuing basis.
Have a great end of 2013 and we look forward to keeping you informed in the new year.
Barry
Editorial Policy
Benchmarks is published bimonthly by New Mexico Professional Surveyors. Unless copyrighted, articles may be reprinted in other professional publications provided that proper attribution is made to the
author and to this publication. All submissions are welcome and should be made directly to the editor
at barryphillips.pls@gmail.com. Submission of an article does not guarantee publication. We reserve
the right to edit all submitted material, and no material will be returned. The opinions expressed are
those of the author and are not necessarily those of NMPS, its officers, members, or associates.
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President’s Angle
2013 NMPS President
Larry Medrano, PS October 2013

Autumnal greetings to all NMPS members.
Our lobbyist James Rivera set up a meeting with
many members of the Land Grant Committee. The
purpose of the meeting was to discuss that portion of SB 41
that requires notice that surveyors are required to provide
when performing a survey within certain Land Grants. This
requirement was a concern that has been brought up by
some of our members. The following people were in attendance:
Sander Rue		
Arturo Archuleta
Juan Sanchez 		

NM State Senator
Land Grant Council
Chair, Land Grant Council, and President, La Merced del
Pueblo de Chilili
Leonard T. Martinez Land Grant Committee
Douglas Carver
NM Legislative Council Service Attorney
Jon Boller (via phone) NM Legislative Council Service Attorney
James Rivera		
NMPS Lobbyist
Larry Medrano
NMPS President
Senator Rue explained the history behind the legislation with input from other attendees. The main reason
for having this notice given to the Land Grants is because in the past, a person claiming to be a land owner
would hire a surveyor, tell the surveyor what they owned, file the survey, and begin to obtain ownership
rights they may not have been entitled to. These rights that were obtained often included lands of the “community areas” of the Land Grants, or areas owned by all the owners/members/heirs that have legal rights
to the land grant. Many times if invalid lands were claimed, the Land Grant may not have found out about
the survey or claim for several years and the person the survey was done for may have acquired certain
rights that infringed upon the rights of the community area owners. The purpose of the notification is to
allow the Land Grants time to determine if the lands shown on the survey do not infringe on their rights.
The notification requirement does not in any way prevent the surveyor from filing the plat.
After listening to the reasoning behind the legislation and hearing how the actual requirements affect our
members, in my opinion, this requirement is not as ominous as I thought upon my initial reading of the
legislation. Only three land grants are required to have this notice made. They are the Manzano Land Grant
in Torrance County, The Las Vegas Grant in San Miguel County, and the Nuestra Señora del Rosario, San
Fernando y Santiago del Rio de las Truchas Grant in Rio Arriba County.
While I understand the position of those who disagree with the fact that we were asked to provide this
notice, I think in the big legislative picture, we have more important issues that affect a larger number of
our members. That said, it is my opinion that this is a requirement that does not warrant expending the
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effort to try and repeal. I welcome your input on this matter.
I thank all the Land Grant Committee members who attended the meeting for taking the time to meet with
NMPS.
At my request, I asked our lobbyist to set up a meeting with New Mexico Public Regulation District 3
Commissioner Valerie Espinoza to discuss the problem of line locators not marking facilities for design
surveys as required by law (Chapter 62, Article 14). This appears to be a widespread problem throughout
the State based on my discussions with other surveyors. In the name of full disclosure, I asked to meet with
Commissioner Espinoza because I have a large project starting soon within her district.
My personal experience has been that when a request through NM One Call (NM811) is made for line locates
related to surveying, the number of utilities that actually get marked, if at all, is minimal. Many times I’ll
get a call from the locator asking if I’ll accept a map instead of them marking the lines. I’ve actually had
line locators file a ticket as complete when no marks were ever placed. In frustration, I did call the PRC as
prescribed with mixed results.
I want to make it clear that the problem is NOT with NM One Call, but with the actual locators.
After explaining these concerns to Commissioner Espinoza, she stated that this is a problem for excavators as well. She told us of a recent incident in Taos County where line locates were requested, a facility
was not marked, and it was substantially damaged. The commissioner asked if our group can provide
examples of these incidents. Please send those to me. Commissioner Espinoza said these examples will
be used to encourage the utility companies to comply with the law. Those that you have the ticket number
on would be best. She also suggested that we continue to file complaints as prescribed through the PRC.
Tom Patrick told me he had good results doing this. I tried it a couple of years ago with no success, so
perhaps enforcement is getting better.
We also had the opportunity to express these concerns to the new PRC Chief of Staff, S. Vincent Martinez.
Chief of Staff Martinez said he will do his part to make sure the utilities are complying with the law.
Thank you Commissioner Espinoza for your efforts to address this problem.
I hope all of you have a great 2013 fourth quarter. Δ

Front and back cover: Abboteck Inc
provides archaeological and historic
research services for developers, agencies,
and individuals in Santa Fe and around
New Mexico.
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Return on Investment
A Formal Surveying Education
By

Knud Hermansen (P.L.S., P.E., Ph.D., Esq) and Carlton A. Brown(P.L.S., P.E., Ph.D)†
As faculty members in the Surveying Engineering Technology program at the University of Maine, we
are often asked if it is worth pursuing a bachelor of science degree in surveying. In other words, will a
graduate receive a good return on their investment by pursuing academic studies in surveying. Our answer
is an unqualified “YES.”
The Return from the Investment
The return from investing in a four-year surveying education has many facets aside from the
knowledge itself and the need for the degree in some states for obtaining a professional license. From our
observation, graduates from a four-year surveying program are in the top 30% of the starting salaries received
by college undergraduates. This surprises many surveyors who often feel they are on the bottom end of
earners.1 The fact is that a large number of college graduates cannot find employment after graduation.2 What
employment is available for many college graduates is not too far above the minimum wage. 3 Some
graduates such as those with a degree in social work must often obtain a graduate degree or work as an
unpaid intern for one or two years before securing paid employment in their field. On the other hand,
over thirty employment announcements were posted for University of Maine surveying students between
January and May 20134 - almost three times more than the number of surveying students graduating.
A four-year surveying degree has considerable value aside from surveyor licensing. Graduates with a
bachelor of science degree in surveying are in an excellent position to multiply their earnings through additional
studies. Graduates can go on to earn a graduate degree in the surveying field or a related field such as GIS.
Graduates can also pursue graduates studies and earn an MBA,5 graduate degree in civil engineering,6 or a law
degree.7
1

The average salary of a surveyor in 2012 was $59,180 a year or approximately $28.50 an hour while an elementary teacher was
$56,000 per year, a social worker was $47,000 per year, forester was $57,000 per year, and electrical engineering technician was $58,000
per year. “May 2012 National Occupational Employment and Wage Estimates United States” Bureau of Labor Statistics. Retrieved May
2013 from http://www.bls.gov/oes/current/oes_nat.htm#17-0000

2

See Willis, Gerri. (2013 Feb.) “Drowning in Debt: Liberal Arts Graduates” Fox Business, Gerri Willis Daily. Retrieved May
2013 from http://www.foxbusiness.com/on-air/willis-report/blog/2013/02/19/drowning-debt-liberal-arts-graduates and Gerber,
Scott. (2012 Sep.) “How Liberal Arts Colleges Are Failing America.” The Atlantic. Retrieved May 2013 from http://www.theatlantic.
com/business/archive/2012/09/how-liberal-arts-colleges-are-failing-america/262711/

3

Notte, Jason. (2013 April) “284,000 College Grads Making Minimum Wage” MSN Money, Retrieved May 2013 from http://
money.msn.com/now/post.aspx?post=60c2d77c-2d2b-4920-8156-4fb05e443d93

4
The employment outlook for surveyors is 25% higher than average. (August 2012) “Surveyors”, Bureau of Labor Statistics.
Retrieved May 2013 from http://www.bls.gov/ooh/architecture-and-engineering/surveyors.htm
5

It is a misconception to believe an individual must have an undergraduate business degree before earning a masters in business
administration (MBA).

6

Most civil engineer programs will allow an individual with a B.S. in surveying to enroll directly into the civil engineering graduate program.

7

Generally the only two requirements to be accepted into a law school is an acceptable undergraduate grade point average (GPA)
and an acceptable law school aptitude test (LSAT) score. All things being equal, nurses and technical majors are often given preference.
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Vectors, Incorporated
“A Company Working for the Geo-Spatial Community”

On-Site Customized Training & Installation
Vectors Network RTK Base Stations Available– Call for Locations!
Licensed & Certified Professionals available for Consultation Services & Technical Support

Vectors Trimble Certified In House Service & Repair Center
Largest Rental Fleet in the Rocky Mountains
Rent & Service Optical, GPS & Nikon Total Stations

Communication Cables
available and in stock for all
manufacturers.

Network RTK Base Stations All Installed by Vectors, Incorporated
Denver, Colorado
Albuquerque, NM
Santa Fe, NM
Hobbs, NM

San Juan County Edgewood, NM
Los Alamos, NM Las Cruces, NM
Farmington, NM Rio Rancho, NM
Anthony, NM
Los Lunas, NM

Glenwood, CO
Colorado Springs, CO
Parker, CO
Stapleton, CO

Colorado Front Range Trimble Now VRS Subscriptions Available! Call for Details
VX & TX5 Demos Are
Available

Vectors Rentals Include:

TX5 3D Scanner
S6 Robotic Total Stations
VX Scanner Spatial Stations
R8 GNSS Base & Rovers
Data Controllers, Radios
RTK/GPS/Optical System Rentals

S6 Robotic Total Station
R10 & R8 GNSS
R6 & R4

Free Customer Technical Support
Call for Rental Rates

Subject to Availability
Call for your Equipment Rental Today!
Toll-Free:(866)449-3044 or(877)283-0342

CUSTOMER BASED PROFESSIONAL
CONSULTING SERVICES •
Call for more information

Demos
Available Upon
Request.
Schedule Yours
Today!

Our Locations:
Vectors, Inc. –Albuquerque
5500 Pino Ave. NE
Albuquerque, NM 87109
Phone: (505) 821-3044
Toll Free: (866) 449-3044
Geodetic Consultant Robert Green, PLS (CO)

FREE GIFT!
Mention seeing this Ad
in Benchmarks and get
a FREE reflective nylon
mesh safety vest

Vectors, Inc.-Denver
8811 E. Hampden Ave. Suite 110
Denver, CO 80231
Phone: (303) 283-0343
Toll Free: (877) 283-0342
Sales Manager Joel Roos

“Exceptional Service at a Fair Price”
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Most four-year surveying programs are ABET accredited. Graduates with a bachelor of science degree in
surveying from an ABET accredited program can seek dual registration as both a surveyor and engineer
in most states.1 Dual licensing as both an engineer and surveyor will add at least 50% to an individual’s
average salary.2 Many surveyors also hold other licenses or certifications allowing practice and expanded
services in such areas as designing on-site septic systems, forestry, wetlands delineation, flood plain
manager, photogrammetry, and city planning, to name a few.
Surveying graduates also have considerable potential to increase their earnings by hard work and entrepreneurial endeavors. Unlike some professions such as grade-school teaching or social work where individuals
most often work within a structured bureaucracy, surveyors usually obtain employment where they can
advance based on merit and hard work. Licensed surveyors can start their own firms with minimal investment in equipment and software compared to other startup businesses.
The bottom line is that a graduate with a four-year degree can expect to earn around $600,000 more during
their professional career.3
The Cost
The second part of analyzing the return on an investment in formal education as a surveyor is to look at
the cost of a formal education. Without question, education is expensive. A four-year degree at a public
university will cost around $90,000.4 There are numerous ways to reduce or even eliminate this cost.
One way to drastically reduce costs, available to every student, is to earn a surveying degree at a two-year
college.5 At the University of Maine, a 2+2 option is available for almost all two-year (associate in science)
surveying degrees. Even where a two-year surveying degree is not available in a state, a frugal student can
earn approximately two years of credit toward a four-year surveying degree at most community colleges.
General education courses required for a surveying degree such as mathematics, physics, writing, speech,
accounting, economics, business law, ethics, and humanities courses are usually found and can be taken at
community colleges found near most communities.
Full tuition payment through scholarships or other avenues are often available to students. The most
common source for payment of all tuition costs in the surveying program at the University of Maine
is veterans’ tuition assistance like the G.I. Bill. Almost 7% of the current students in the surveying program at the University of Maine are veterans receiving veterans’ educational benefits. 6
A major source of scholarship grants come from state surveying societies. Many state surveying
1

NCEES administers both components of the surveying and engineering exams. Individuals seeking licensure as a professional
engineer will have to work under a licensed engineer performing engineering services before the individual can sit for the principles and
practice portion of the engineering exam.

2
3

According to the NSPE 2012 Engineering Income and Salary Survey, a dual licensed individual mean salary is $104,000 a year.

”2013 College Education ROI Rankings: Does a Degree Always Pay Off?” PayScale. Retrieved May 2013 from http://www.
payscale.com/college-education-value-2013

4

”2013 College Education ROI Rankings: Does a Degree Always Pay Off?” PayScale. Retrieved May 2013 from http://www.
payscale.com/college-education-value-2013

5
6

In Maine, community colleges tuition rates are approximately a third of the tuition rates at four-year Universities.
As an aside, without an explanation, almost all at this time are U.S. Marine veterans.
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societies award student scholarships in excess of several thousand dollars a year. Almost all surveying
students at the University of Maine receive one or more surveying scholarships.
Another major source of education financial support is summer employment in the surveying field.
Summer often brings an increase in surveying field work with a corresponding increase in part-time
surveying employment. Some employers even provide scholarships to summer employees going to
college.1
The Results
After examining both the investment cost and return on the investment, the result shows a four-year degree
in surveying is a good investment. The college graduate can expect to earn 65% more than a high-school
graduate.2 Based on a 30-year professional career, a graduate can expect a 7% return on their investment.3
Of course the return on the investment is considerably higher with community college courses, tuition aid
grants, and scholarships.
For almost all individuals, pursuing a four-year surveying degree is worth the effort.4 Δ
† Knud Hermansen and Carlton Brown are professors in the Surveying Engineering Technology program
at the University of Maine. The Surveying Engineering Technology program is a four-year program leading
to a B.S. degree in Surveying Engineering Technology. It is an ABET/TAC accredited program. A five year
B.S./M.B.A. option is available. The focus of the program is to educate students for professional surveying
practice.
1

Inc.

The Bureau of Land Management fell into this category along with many private employers such as Judith Nitsch Engineering,

2

Korane, Kenneth J. (2012, Sep.) “Which Engineering Schools Offer the Best Value?” Machine Design. Retrieved May 2013
from http://machinedesign.com/news/which-engineering-schools-offer-best-value

3

”2013 College Education ROI Rankings: Does a Degree Always Pay Off?”. PayScale. Retrieved May 2013 from http://www.
payscale.com/college-education-value-2013

4

Ibid.

Mark your calendars!

"NMPS Surveyors Summit 2014"
March 14-15th, 2014 in Albuquerque at the Crowne Plaza

Featuring speakers such as Jeff Lucas, Jim Dorsey, Bill Stone
and Bernard Telatovich.
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TWO NIFTY PROGRAMS THAT WILL MAKE YOUR
HP 35S CALCULATOR “CRY AND SING!”

11

By Jason E. Foose, R.L.S.
Mohave County Surveyor

“Check out Guitar George, he knows all the chords; but it’s strictly rhythm. He doesn’t want to make it
make it cry or sing…” ~Dire Straits “Sultans of Swing” circa 1978.
I often think of this line when it comes to programming HP calculators. I’ve seen many a person “skin that
smoke wagon” for no other reason than “their fingers only go up to ten”. HP RPN calculators are one of the
most powerful and oft overlooked tools that a surveyor can employ. The HPS 35s is comfortable, compact,
readable, and approved for the NCEES tests. The HP 35s is a great calculator for keystroke programming.
“Keystroke” is the HP equivalent to Microsoft’s “macro”. The 35s has a good chunk of memory and up to
800 accessible storage registers.
Enough of the good features, let’s focus on the bad! Where is the rectangular/polar conversion key?
WHERE IS THE RECTANGULAR/POLAR CONVERSION KEY? WHERE IS THE RECTANGULAR/
POLAR CONVERSION KEY? WHERE IN THE HECK IS THE… okay, I’ve made my point. HP forgot
that Surveyors really enjoy the value of the traditional rectangular/polar conversion logic included on
HP calculators for the past 30+ years. The good news is that rectangular/polar conversions on the 35s are
performed through a display setting when viewing complex numbers. Oh by the way, when I say “good
news” I mean get ready to hear something nuttier than squirrel droppings. This “new” display logic is a
loser, plain and simple (if you’re a grumpy old surveyor). However, HP’s redemption lies in their effort
to distribute two short programs that overcome this deficiency. I’ve slightly modified the listing that HP
provides via their website. The good folks at the HP Museum of Calculators are credited with developing
the programs. I too assign credit to the “Museum” folks and note that my listings are simple modifications
to their outstanding work.
Let’s start with some basic information about how the 35s works. There is a “run” mode, which is the
normal everyday “punch-the-keys-and-get-an-answer” mode. Then there is “program” mode. This mode
enables the 35s to write and store a series of keystrokes for future use. It’s like a macro in Microsoft
Excel. To access program mode simply press the blue shift (right arrow shift) and the R/S key (most upper
left key). You’ll notice “PRGM” is written in blue on the bottom of the R/S key. To escape from program
mode simply do the same blue shift and R/S sequence. You can also hit the “C” clear key as well. You label
a program with a “letter” label. The red alpha labels are located on the lower right area of certain keys.
You are limited to 26 labeled programs A-Z. To run a program hit the XEQ key followed by your desired
alpha label key. You’ll notice that several program lines are contained in quotation marks. These lines are
actually equations. You must hit the EQN key to initiate the equation and the enter key to exit the equation. REGX, REGY, REGZ, REGT are available in program mode by hitting the roll down key then using
the left/right grey arrows to select. The listings are presented as you will see them in the display with the
exception of the quotation marks. Refer to the user’s guide or go to HP’s support site and download the
pdf found at the link listed below for examples of the actual key strokes. The user’s guide has a listing of
all keystrokes in appendix “G”.
Feel free to email any questions to rls43185@gmail.com

12
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POLAR PROGRAM LISTING
P001		
LBL P
P002		
CF 10
P003		
ABS
P004		
CLx
P005		
LASTx
P006		
R▼
P007		
R▼
P008		
“REGZ+i*REGT”
P009		
ENTER
P010		
R▼
P011		
R▼
P012		
“ARG(REGT)”
P013		
“ABS(REGT)”
P014		
RTN
RECTANGULAR PROGRAM LISTING
R001		
LBL R
R002		
CF 10
R003		
ABS
R004		
R▼
R005		
R▼
R006		
“LASTx*COS(REGT)+i*LASTx*SIN(REGT)”
R007		
ENTER
R008		
R▼
R009		
R▼
R010		
“ABS(REGZ)*SIN(ARG(REGZ))”
R011		
“ABS(REGT)*COS(ARG(REGT))”
R012		
RTN
What do the programs do?
Polar enables you to enter an easting (y-register) and a northing (x-register) and convert them to an
azimuth and a distance. The steps are as follows:
1.Type your easting.
2.Hit the enter key.
3.Type your northing.
4.Hit the XEQ key and the () key for “P”.
5.Hit the enter key to run the program.
The azimuth will be displayed in decimal degrees in the y-register and the distance will be displayed in
the x-register.
Rectangular enables you to enter an azimuth and distance and convert them to easting and northing.

Benchmarks
1.Type your azimuth in decimal degrees.
2.Hit the enter key.
3.Type your distance
4.Hit the XEQ key and the 7 key for “R”.
5.Hit the enter key to run the program.

13

The easting will be displayed in the y-register and the northing will be displayed in the x-register.
Remember you are working with Cartesian coordinate system and HP’s special azimuth circle of +/- 180°.
If you find that your answers appear “almost right” then double check these two items as likely culprits.
You may find your northing and easting are reversed or your azimuth is negative or rotated 90°.
Links:
http://www.hpmuseum.org/
This link is to HP’s support site:
There’s a link to order a pdf copy of the programs at the bottom of the page:
http://h20000.www2.hp.com/bizsupport/TechSupport/Document.jsp?objectID=c01748452&prodSeriesId
=3442983 Δ

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

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

412 N. Dal Paso
Hobbs, NM 88240
Tel: (575) 393-3117
Fax: (575) 393-3450
www.jwsc.biz
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Fundamentals of Surveying Exam Moves
to Computer Based Testing
By Glen Thurow

Beginning in January of 2014 the fundamentals of surveying exam will be moved to a computer based
test format (CBT). By the time you read this the last paper and pencil exam will have been administered in October and registration opened on November 4th for FS and FE exam appointments in
2014.
This is a good thing for a number of reasons. First, the window of opportunity to take the exam has
been greatly expanded. Instead of twice a year in April and October as was the case; applicants can
now register for any day within four testing month time periods– January-February, April-May, JulyAugust, and October-November. In addition, the exams will be administered by Pearson VUE, a professional testing certification company with locations in Albuquerque and El Paso.
Candidates for the FS exam will submit their application and $225.00 exam fee directly to NCEES
and need not obtain prior authorization from the New Mexico Board of Licensure for Professional
Engineers and Professional Surveyors (BOLPEPS). However, before certification as a Land
Surveyor in Training is issued by the board all other requirements as stipulated by the Engineering
and Surveying Practice Act 61-23-27.3 must still be satisfied by those who successful pass the exam.
The test center appointments are for six hours reflecting a somewhat reconfigured exam. The exam
itself will be 110 questions with 5 hours, 20 minutes allowed. The remainder of the time is allocated
as follows: an 8 minute pretest tutorial, a 2 minute non-disclosure agreement, a 25 minute break
during the exam, and a 5 minute post-exam survey. The exam will be taken on a split 24” screen monitor with the exam questions on one side and fully searchable reference materials on the other. The usual
calculator policy is still in effect but an on-screen calculator will also be available. Scratch sheets will
be provided. No other reference materials or text will be allowed. Examinees are allowed to take the
exam once during any one exam window and no more than three times in a twelve month time period.
Perhaps one of the biggest changes is that examinees are notified of the results within 7 to 10
days via email and what steps they need to take next depending on whether they were successful
or not. No more waiting months on pins and needles to find out whether you’ve passed or not.
Registration to take the FS exam can be done online through the “My NCEES” tab on the NCEES
website. Additionally, more information about the exam as well as the FS exam reference materials
are available on the site.
The Principles and Practices exam will remain paper and pencil based for the foreseeable future.
However, work has begun on transitioning that exam to computer base testing as well. Eventually,
when the Principles and Practices exam migrates to CBT it is hoped that the New Mexico State
specific exam can be computerized and offered as at that time as well. Δ
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The Forgotten First Article
Of the
Bill of Rights
Doug Critchfield LS

This is the story of how the Bill of Rights got hamstrung by a small contingent of radicals in the
First U.S. Congress. It all started at Federal Hall in New York City on September 21, 1789, just
a few days before Congress was scheduled to adjourn. George Washington had been President
for five months, and for five months Congress had been busy organizing the new government.
It was a critical juncture in American history, a time when someone in Congress could have
corrected a minor mistake which over the years has grown into a major problem. Unfortunately,
the story has no hero. No one stepped-up in the nick of time to save the day. It might have
been a different story, however, if only we’d had a handful of surveyors in Congress.
Surveyors know math, enough math at least to solve equations involving mathematical ratios of
proportion. Moreover, surveyors have a sharp eye and a healthy respect for small details, like
typographical errors. These skills, combined with a knack for unraveling legal descriptions, are
the skills our heroes would have needed in order to foil the radicals’ tricky scheme and to fend
off the problem which then ensued.
In the beginning the problem started out small, so small it seemed inconsequential. In two
hundred years, however, the problem has gradually snowballed to the point where it has
enabled the United States Congress to pull-off the biggest heist in U.S. history. Single-handedly,
Congress has managed to hijack the national government, and then stick the American taxpayer
with 16 trillion dollars worth of debt.
Everyone, it seems, has their own pet theory when it comes to the national debt. Some
people blame the super-PACs. Others say the problem is the lack of term-limits for congressmen.
Some condemn military spending, while others point their finger at welfare entitlements. Those
theories all ring true, as far as they go, but they fail to cut to the heart of the issue: the systemic
problem which Congress has cleverly concealed, like a palmed coin in a flamboyant and well
orchestrated magic act.
The root cause of our huge national debt happens to be a flaw, a shortfall you could say, in the
U.S. Constitution. The shortfall was precipitated by a small detail which the bad guys in the
story managed to sneak into the Bill of Rights. The detail itself is deceptively simple. It is nothing
more than a typo in a mathematical equation. In other words, it is precisely the sort of problematic detail which surveyors have been trained and conditioned to watch out for.
Consider the following four facts:
(1) There are 12 articles in the Bill of Rights.
(2) Articles Nos. 3 thru 12 were ratified in 1791.
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(3) Article No. 2 was ratified in 1992. **1
(4) Article No. 1 was never ratified.
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These facts, the true facts, differ from what I learned in school. In high school Civics we were
never taught that the first ten Amendments to the U.S. Constitution, popularly known as the
Bill of Rights, comprise only the articles numbered 3 through 12. Our lessons in American
History never revealed to us the astounding fact that the first article of the Bill of Rights was never
ratified.
The first article was intended to guarantee a minimum number of Representatives in Congress,
ensuring that the people would retain control of their government through a commensurate ratio
of representation. “Article the First” as proposed by the House of Representatives on August 24,
1789, was worded as follows:
“After the first enumeration required by the first article of the
Constitution, there shall be one Representative for every thirty thousand,
until the number shall amount to one hundred, after which the proportion
shall be so regulated by Congress, that there shall be not less than one
hundred Representatives, nor less than one Representative for every forty
thousand persons, until the number of Representatives shall amount to
two hundred; after which the proportion shall be so regulated by Congress,
that there shall not be less than two hundred Representatives, nor less
than one Representative for every fifty thousand persons.”

But here is the kicker: this wordy but logical amendment as proposed by the House is not the one
which Congress approved. On the last day of summer, September 21, 1789, the House Bill of
Rights, with 26 proposed amendments, was referred to a six-member joint-committee who had
only a few days to iron-out the differences between the House and the Senate.
The committee took the House’s 26 proposed amendments, culled and consolidated them into
twelve, and then “under the shadow of imminent adjournment” **2 the Bill of Rights was approved, first by the House on September 24, and then by the Senate on September 25. In its
final version the first article of the Bill of Rights, as quoted above, remained unchanged except
for the substitution of one word. At the very tail-end of “Article the First” we find the insidious word
“more” supplanting the more sensible word “less”:
“…nor more than one Representative for every fifty thousand persons.”

The first article was intended to guarantee a minimum degree of representation to the people.
But the final version of the first article hastily approved by Congress had been corrupted into
something which, even if ratified, ensured that the people would not be guaranteed a minimum
degree of representation.
This subtle last-minute change of one word, this small detail, was an act of subterfuge by which
a few ambitious politicians succeeded in sabotaging the first article, rendering it unfit to belong
in the Bill of Rights. A bill of rights is by definition a document listing the people’s rights, placing
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limits on government power. A bill of rights cannot justifiably include a provision which restricts
the people’s rights, and which enhances the government’s power.
What makes this last-minute change of one word even more questionable is the fact that by
the time the Bill of Rights was referred to the joint-committee the fundamental nature of the
first article was no longer a subject of debate. The House and the Senate versions of the first
article both proposed that the number of Representatives should increase proportional to the
population. The main difference is that the House proposed one Representative for every 50,000
persons, while the Senate proposed one for every 60,000 persons.
The most logical compromise would have split the difference at one Representative for
every 55,000 persons. But thanks to the joint-committee’s sneaky last-minute word-swap,
both the House and the Senate ratios got thrown completely out the window. Instead of
increasing the people’s representation with a Constitutionally specified mathematical ratio
as originally intended, the botched first article sanctions decreasing representation with no
specified limit, or ratio.
Robbing the people of a commensurate ratio of representation was not the only injurious effect
of the joint-committee’s quick and dirty word swap. Their little shell game also created a mistake
in arithmetic which rendered the first article mathematically impossible. In 1820, for example
-- when the Fourth U.S. Census **3 returned a population of 9,633,822 -- “Article the First” as
finally worded would have required the number of seats in the House to be not less than 200,
nor more than 193!
How did this abomination, this adulterated amendment which abrogates a fundamental right
of the people, and which propagates an error in arithmetic, ever manage to slip through
Congress? One obvious reason was the rush to amend and pass the Bill of Rights in just four
days. Congress had been in session for five straight months in New York. Everyone in Congress
was anxious to adjourn and get back home. They never took the time to thoroughly analyze the
final draft.
Another reason the defective article slipped through Congress can be blamed on the article
itself. The problem is aptly summed-up by Jeff Quidam, an ardent supporter of enlarging the size
of the House of Representatives:
“At 99 words in length, Article the First is the second longest amendment inscribed
in the Bill of Rights and the only one proposed requiring the application of mathematical
formulae to be comprehended.” **4
Not only had the first article been stretched into a long-winded mathematical word-problem, it
also got cloaked in obscure phrasing. It is likely that the significance of the article was occluded

Benchmarks

19

from the lawmakers who voted on and approved the bill, and it is easy to see how, in the shadow
of imminent adjournment, the full impact of one word could be overlooked, buried as it was, in a
sentence longer than an arm.
Exactly why the defective article slipped through Congress is anybody’s guess. We can only
speculate on the joint-committee’s Machiavellian tactic, and on Congress’ subsequent intentions, or inattentions. The indisputable fact, however, is that we are now stuck with a mis-worded
and arithmetically inconsistent first article in our Bill of Rights, an Amendment to the U.S. Constitution which was never ratified and most likely never will be. So, where does this travesty of
justice leave us today?
Die-hard believers in the sanctity of a House of Representatives arbitrarily capped at 435
members will argue that the first article of the Bill of Rights, as initially proposed by the House, is
no more than an antiquated relic of a bygone day. One Representative for every 50,000 persons
in today’s population of over 300 million would require the House of Representatives to seat
6,000 lawmakers. We certainly cannot expect them all to convene in Fed-Ex Field, not on the
third of January anyway, not in the middle of a Washington D.C. winter.
The best reply to that argument, as any land surveyor should know, is simply that principle
should never be compromised for the sake of convenience, at least not when dealing with an
important issue like bona fide rights. The right to representation, like the right to one’s property,
is a bona fide right of the people. It is the foundation of our democratic republic. It is why we
declared independence in the first place, and it is also why a large House of Representatives is
exactly what the founding fathers intended.
“Antiquated relic” is a misnomer when applied to the concept of a House designed to dynamically grow along with the population. The antiquated relic we are actually dealing with is a House
whose membership is frozen at 435, and which has been frozen ever since the horselessbuggy days of 1913. Updating that antiquated relic would be a good thing, and long overdue.
Who knows? The ratio of one per 50,000 might work even better than the founding fathers ever
imagined. With modern communication technology our Representatives no longer need to
assemble under one roof, all at the same time.
Six thousand Representatives, an unwieldy number in 1789, or in 1913, is doable today. Each
Representative could work out of their home office, committees could convene via teleconferencing, and votes could be cast electronically. Instead of being cloistered within the Washington
D.C. beltway, Representatives could remain in their home district, and be accessible to their
constituents.
If we ever decide to make something like that a reality, if we ever decide to take back the House
of Representatives, reinstate proportional representation, and regain control of our republic, we
will first need to fix the Bill of Rights. We will need to repair the damage done in 1789 by a cadre
of shifty legislators who made a mistake in arithmetic when they pulled-off an underhanded
one-word switcheroo, behind closed doors, in a last-minute joint-committee conference.
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Congress will never repair the damage voluntarily, even though it was their mistake in the first
place. Our U.S. Congressmen are far too spoiled by the power and the opulence of their own
cushy office. The PACs will also object to having a large number of Representatives scattered
all over America from coast to coast, it would be terribly inconvenient for them. It would mean
too many congressmen to buy, too many country miles to travel, and too many chances to be
caught and seen in public.
The best hope for a solution is that someday the sleeping giant, the U.S. public, will wake up and
press the issue until two thirds of our State Legislatures are persuaded to propose a new and
correctly worded Constitutional Amendment. The ratio of representation in Congress does not
have to be the House’s proposed 1:50,000 or even the Senate’s proposed 1:60,000 but the ratio
ought to be fixed, and the ratio ought to be closer to Congress’ original intent than to a number
like 1:709,759 where it stands today, or 1:1 million where it will be in another 50 years.

				

George Washington was a defender of proportional representation in Congress. The
first presidential veto in U.S. history, one of only two vetoes in his two terms as
President, was Washington’s veto of an apportionment bill on the grounds that the bill
failed to define a mathematical ratio of proportion for U.S. Representatives. **5
Congress responded by amending the bill to include a mathematical ratio, one that
would apportion Representatives at the ratio of one for every thirty-three thousand
persons. This woodcut portraying Washington as a surveyor is from Life of Washington,
Washington Irving, New York, 1857, Vol. 1.
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If the first U.S. Congress had been composed of surveyors we never would have gotten into
this mess. Not only would surveyors be wary of trading the principle of bona fide rights for the
convenience of government expediency, surveyors would have straight-away caught the
technical error in the first article, and they would have exposed that defect in arithmetic for the
mathematical blunder that it is. The first article could then have been passed and ultimately
ratified in its original wording and intent.
Had the blunder been caught in time, we could today have a Constitutional Amendment
protecting our right to a commensurate ratio of representation in Congress. With adequate
representation, American citizens would still hold the purse strings. We would still have the political clout to curb excess spending.
Lacking that political clout we have instead allowed our national government to veer off course,
and steer us into debt. We have lost control of our government due to a deficiency in the U.S.
Constitution resulting from a mischievous word swap, a mistake in arithmetic, a typo in the
forgotten first article of the Bill of Rights. That is how our system of government failed, how we
got so deep in debt, and how some surveyors in Congress could have prevented the whole mess
in the first place. Δ
				
NOTES

*		

*		

*

**1. The second article of the Bill of Rights, now the 27th Amendment, was ratified by the states in
1992 in order to cure Congress of their habit of giving themselves retroactive raises in pay.
**2. The Bill of Rights: Creation and Reconstruction, A.R. Amar, New Haven, Yale University Press,
1998, p.15.
**3. The New Century Book of Facts, (source for the 1820 Census figure) Wheeling, King-Richardson
Co., 1909, p.1134.
**4. The Minimum and Maximum Size of the U. S. House of Representatives - The Story of Article the
First, Jeff Quidam, www.thirty-thousand.org, 2007, p.7.
**5. April 5, 1792, www.history.com
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NSPS 100% Membership Initiative
Continues to Gain Momentum
By Glen Thurow

More states are turning blue. No, not politically, but blue as in signing the NSPS
100% Membership Memorandum of Understanding. Like New Mexico, 36 other
state surveying societies as of this writing have joined the effort to create a strong
national voice for surveyors. As depicted in the map shown nearby, even more
states are in the process of joining but have not yet signed the MOU. As you can
also see by the map, a few states have yet to respond. None have rejected the
initiative outright. It is hoped that all remaining states will eventually join.
Don’t think we need a strong national voice? As recently noted by John Byrd, the
government affairs manager for John M. Palatiello & Associates “The surveying
community is facing the most serious threat to its professional image in
decades. The U.S. Department of Labor—without consultation with the
community, public notice, or opportunity for public comment—issued an order on
March 22 declaring that members of survey crews are “laborers and mechanics”
subject to the controversial Davis-Bacon Act.”
NSPS is mounting a vigorous campaign to disabuse the Department of Labor of
this erroneous and demeaning classification. I’ll be on Capitol Hill in November to
personally make our case to the New Mexico delegation. As someone who teaches
surveying and administers the NSPS Certified Surveying Technician Examination,
I can tell you the detrimental effect this classification will have. My students
are not training to become laborers and mechanics. The students who take and
pass the CST exams demonstrate entry level skills and abilities foundational
to surveying. DOL’s bureaucratic failure to recognize the technological skills found
in a typical survey crew member tells me they are completely out of touch with
our profession and don’t have enough sense to pound sand down a rat hole. If
each state’s NSPS governor talks to their congressional representatives the
DOL may be persuaded to correct their error. This is only one of many national
issues that need to be monitored and addressed. There is strength in numbers.
The 100% Membership Initiative is providing the numbers.
New Mexico Professional Surveyors signed the MOU last summer and we’re on
board starting in January next year. As the reader will recall, a vote was taken at the
annual NMPS conference in March and overwhelmingly approved. Patty Floyd,
NMPS Executive Director, will be working closely with NSPS staff to ensure a
seamless transition. We have earned a voice at the table. Let’s use it! Δ
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WestFed Report to NMPS

September 14, 2013 Meeting held
In Las Vegas, Nevada
NMPS Representatives – Earl F. Burkholder/Chris Medina
Although Richard Heieren became WestFed Chairman on September 1, 2013, Past Chairmen,
Harold Baldwin, presided over the September 14th meeting. It was in informal trade-off as
Richard had presided over several meetings for Harold earlier. The following is a brief
description of some of the highlights from the meeting:
-Treasurer’s report: Currently, conferences are the only regular income for WestFed. In the
recent past WestFed has held a conference every other year – in conjunction with a state association
conference. Other sources of badly needed income are being investigated. Although WestFed
expenses have been pared to the bone WestFed remains in a deficit spending mode and will exhaust
existing assets in the not-too-distant future. But, it is not all gloom and doom. With careful
planning and creative activities, WestFed will survive and thrive. Various ideas are being
discussed. A summary is that WestFed had a deficit of $9,906 during 2012/13 and adopted a deficit
budget of $13,775 for 2013/2014. If that continues, current assets of approximately $100,000 will
disappear rather quickly.
- NSPS report: Patrick Smith, President-Elect of the National Society of Professional
Surveyors (NSPS) attended the meeting and reported:








The 100% initiative is exceeding initial goals. As of September 2013, 28 states have signed
MOU’s and 12-14 more are pending. He extended thanks to all who helped.
NSPS made the conscious choice to not be in the conference business – states do that.
NSPS has engaged the services of Flat Dog Media (publishes Professional Surveyor) for
communication and Palatiello & Associates for lobbying efforts.
In the future, each state association being part of the 100% initiative will have a person on
the NSPS Board of Directors (replacing the Area Directors and the Board of Governors).
NSPS still has a working relationship with AAGS but not with GLIS.
NSPS is pressing AAGS and GLIS to get back on track with publication of SALIS
(Surveying and Land Information Science). Option is to abandon that publication.
NSPS is getting out of the book and merchandise business. Visit Lands End web site for
NSPS labeled items.

State Reports (all were interesting but items of particular note include);





The California Land Surveyors Association Educational Foundation awarded almost
$35,000 in scholarships for the coming year. In August 2013 a formal MOU between the
Foundation and Cal State Fresno University. Current endowment is about $120,000.
The Professional Land Surveyors of Oregon (PLSO) is discussing the possibility of
discontinuing WestFed delegate support. WFPS Chair will provide input to the PLSO
October 2013 meeting to encourage continuing support for the WestFed delegate.
The joint Utah/WestFed conference was a success. Net income (shared between UCLS and
WestFed) was not spectacular but it was a good conference.
Land Surveyors of Washington (LSAW) is transitioning from having an executive director
to sharing a management company. Stay tuned.

Significant action items and committee reports:
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Development of a matrix of State Association items (members, dues, education, etc.) is
nearing completion. It contains information providing “context” for many discussions.
A historical overview of WestFed was included in meeting package. It is worth reading
and should be placed on the WestFed web site.
Arizona requested support of their efforts to establish mandatory continuing education for
licensed professional surveyors.
WestFed Chair, Richard Heieren, is also Chair of the Direction/Revenue Committee and
will be working with the committee to explore opportunities for WestFed.
As Chair of the WestFed Education Committee, Earl F. Burkholder, praised the level of
support for Scholarships and the success of the current TwiST program. He also noted that
the ASCE Geomatics Division is working on the issue of spatial data accuracy.
The WestFed Scholarship Committee has been very active but current efforts suffer due to
limited resources. Donations to Scholarship Fund are encouraged.
The 2013 TwiST program was held June 24-28th in Vancouver, Washington and was
attended by a capacity, 2013
Given success of TwiST 2013, NCEES Liaison, Richard Heieren, optimistic that NCEES
support TwiST 2014 in similar manner. Update 10/03/2013 – NMPS has received the
promised rebate for the two teachers that NMPS sponsored.
The next meeting of the WestFed Board of Directors will be January 11, 2014, in Portland,
Oregon. Details will be subsequently forwarded by the WestFed Executive Director.
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Professional Science Masters (PSM) in Engineering and Business – Surveying
Engineering track delivered on-line from the University of Maine
Please see the description of PSM at http://engineering.umaine.edu/home/psm/
A track in surveying engineering will be added if interest is shown. To prove interest in spring 2014 a
3 credit course SVT 532 Survey strategies in use of Lidar will be offered on-line. The lectures will be
once a week late afternoon using Adobe Connect Pro as discussed in http://engineering.umaine.edu/home/
online/. Lectures will also be recorded so students can replay them at a later time. This course will count
towards the degree once the surveying engineering track is approved based on successful interest in the
course and the degree.
Other SVT courses planned in the curriculum are Advanced Adjustment Computations, Advanced Digital
Photogrammetry, Geodesy, and U.S. Public Land Survey Computations in Geodesy. More SVT courses
will be added per student demand. Students will complete the degree with the other required courses discussed at http://engineering.umaine.edu/home/psm/.
I thus need a very sincere indication via e-mail (Raymond.hintz@umit.maine.edu) that
(1) I plan to enroll in SVT 532 spring 2014. And/or
(2) I intend to pursue the PSM-surveying engineering track degree.
Note lack of interest will eliminate this program before it starts.
One very important fact is currently the University of Maine system can only legally offer on-line
education to residents of ME, AZ, CA, CO, FL, ID, NJ, RI, and VT. This limit is currently being resolved
but a timeline cannot be estimated.
Do you want to start this fall semester? Enroll in GEE 486 – Advanced Project Management which will
count toward the PSM – surveying engineering track.
Please e mail me ASAP if a sincere interest exists.
Thanks, Ray Hintz
SVT program coordinator, Raymond.hintz@umit.maine.edu Δ
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Height Modernization
Western States Regional Webinar
Tuesday, November 19, 2013
10:00 am to 2:00 pm Pacific Time
Remote participation only (internet access required)
Meeting webpage:
http://www.ngs.noaa.gov/corbin/class_description/HM_WesternRegion.shtml
Online registration:
https://www2.gotomeeting.com/register/952765650

What is Height Modernization?
Height Modernization or “Height Mod” is
an initiative focused on establishing
accurate, reliable elevations using Global
Navigation Satellite System (GNSS)
technology in conjunction with traditional
leveling, gravity, and modern remote
sensing information.
Why is Height Modernization
important?
Height Modernization enables access to
accurate, reliable, and consistent
elevations. Elevation information
contributes to informed decision making
and impacts a wide range of important
activities including mapping and charting,
flood risk determination, transportation
infrastructure, land use and ecosystem
management.

What topics will be discussed?
the National Height Modernization
Program and plans for a new national
vertical datum,
x the type of elevation data we need
today and how you can collect it,
x how federal and state organizations
are implementing Height
Modernization,
x supporting services such as OPUS
(Online Positioning User Service), and
x challenges regarding elevation
information in western states.
x

Who should attend?
Surveyors, engineers, and GIS
professionals interested in accurate
heights. While some presentations will
focus on the Western United States,
anyone can attend.

For more information, please contact: ngs.htmod@noaa.gov
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Sustaining Members
Tim Aldrich		
Albuquerque, NM

Ira Hardin
Las Cruces, NM

Earl F. Burkholder
Las Cruces, NM

Keith Stickford		
La Jara, NM

Isaac Camacho
Las Cruces, NM

Glen Thurow		
Albuquerque, NM

Douglas W. Copeland
T or C, NM

Steve Toler
Albuquerque, NM

Marc A. DePauli		
Gallup, NM

Klad Zimmerle		
La Luz, NM

Thank you for
your support!
Sustaining Membership

The Sustaining Membership category is reserved for Professional Surveying Companies represented by a New Mexico
Professional Surveyor and for individual New Mexico Professional Surveyors. Please contact the NMPS office for more
information or to upgrade your existing membership.
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