
THE FUTURE OF SURVEYING 

(2019 RETREAT 

PRESENTATION)

NEW MEXICO BOARD OF LICENSURE 

FOR PROFESSIONAL ENGINEERS AND 

PROFESSIONAL SURVEYORS

PROFESSIONAL SURVEYORS 

COMMITTEE

PERRY M. VALDEZ, EXECUTIVE DIRECTOR

MEMBERS:

CLIFF A. SPIROCK, NMPS #4972, CHAIR

GLEN W. THUROW, NMPS #11394

DAVID E. COOPER, NMPS #9052

AUGUSTA MEYERS, PUBLIC MEMBER

Photos and discussion excerpts:

GNSS and the Surveyor: Take Me to School

March 1, 2017 - By Tim Burch GPS World (online), 

http://gpsworld.com/gnss-and-the-surveyor-take-me-to-school/

Arizona Professional Land Surveyors Conference
Tucson, Arizona ● May 19, 2017

Michael L. Dennis, RLS, PE
Geodetic Analysis, LLC

Chris Pappas, RLS, NMDOT
New Mexico Professional Surveyors

"change is the only 

constant in life”
Heraclitus, a Greek philosopher



"change is the only 

constant in life”
Heraclitus, a Greek philosopher

Perhaps more appropriate quotations:

Mr. Tom Patrick, NMLS # 12651

when this topic was reviewed

in-house at Community 

Sciences Corporation:

“why isn’t this change a more 

practical transition for a 

surveyor instead

of  such a wide-ranging

and scientific approach?”

… and Mr. Cliff A. Spirock, NMLS # 4972

when preparing this presentation:

“ oh (expletive) -- this is not

even close to the changes 

we experienced going from 

NAD27 to NAD83!” (1986)



TOPICS TO BE PRESENTED:

A PRIMER ON LOW-DISTORTION GROUND 

PLANE PROJECTIONS

1. As non-technical as possible to keep the 

Board informed

A NEW DATUM FOR NOAA AND NGS
(IN ADDITION TO NAD27, NAD83, WGS84, ETC.)

2. North America Terrestrial Reference Frame 

of 2022 (NATRF2022) (NGS)

3. Simultaneous release of new vertical 

datum: North America-Pacific 

Geopotential Datum of 2022 (NAPGD2022)

IMPACTS ON NEW MEXICO LAWS AND 

CONVENTIONS
(AS THEY ARE REFERENCED IN VARIOUS 

STATUTES)

4. A new 2022 State Plane system? A new 

“foot”? A new longitude reference?

THE FUTURE OF SURVEYING 

(2019 RETREAT 

PRESENTATION)

NEW MEXICO BOARD OF LICENSURE 

FOR PROFESSIONAL ENGINEERS AND 

PROFESSIONAL SURVEYORS

PROFESSIONAL SURVEYORS 

COMMITTEE

TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR 

ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?



A PRIMER ON LOW-DISTORTION GROUND 

PLANE PROJECTIONS

1. As non-technical as possible to keep the 

Board informed

NEXT SECTION:

WHAT DOES THIS MEAN FOR ENGINEERS?

SUFFER THROUGH THE FOLLOWING BRIEF HISTORY, PRIMER AND 
PRESENTATION OF PROPOSED CHANGES. 

PAY PARTICULAR ATTENTION TO POSSIBLE CHANGES IN FOOT UNIT AND 
NEW VERTICAL DATUM WHICH WILL IMPACT ALL BENCHMARKS AND THE 
NEW MEXICO STATE PLANE SYSTEM.

DON’T DWELL ON THE DETAILS OF THIS SLIDE SHOW AND NARRATIVE. 
HARDCOPY PRINTOUTS AND LINKS TO ON-LINE RESOURCES ARE INCLUDED 
FOR LATER REFERENCING.
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TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A PRIMER ON LOW-DISTORTION GROUND 

PLANE PROJECTIONS
Geodetic datums like the North American Datum 1983 
(NAD83) form the basis of coordinates of all horizontal 
positions for Canada and the United States.

The North American Datum of 1983 (NAD 83) is a unified 
horizontal or geometric datum and successor to NAD27 
providing a spatial reference for Canada and the United 
States. 

NAD83 corrects some of the distortions from NAD27 over 
distance by using a more dense set of positions from 
terrestrial and Doppler satellite data. NAD83 (and WGS84) is 
a geocentric datum (referenced to the center of Earth’s mass) 
offset by about 2 meters. Even today, geodesists are 
continually improving horizontal geodetic datums.

WHAT'S THE DIFFERENCE BETWEEN A PROJECTION 

AND A DATUM?

A DATUM IS A SPECIFIC, KNOWN POINT ON OR 

IN THE EARTH THAT IS USED FOR REFERENCE. A 

PROJECTION USES THE DATUM AS A POINT OF 

REFERENCE (AND THEN DERIVES A REFERENCE 

SURFACE). 

https://www.youtube.com/watch?v=VeBRfIu5jZ8
"Geodetic Surfaces and Datums" by Dave Doyle, NGS, Chief 

Geodetic Surveyor (Retired)
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TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A PRIMER ON LOW-DISTORTION GROUND 

PLANE PROJECTIONS – HISTORY, 

ABBREVIATIONS AND ACRONYMS

Horizontal Reference Datum:

When you need to accurately enter latitude and longitude 
coordinates in a GIS, the first step is to give it a datum. A 
geodetic datum uniquely defines all locations on Earth with 
coordinates. 

Because the Earth is curved and in GIS we deal with flat map 
projections, we need to accommodate both the curved and 
flat views of the world. In surveying and geodesy, we 
accurately define these properties with geodetic datums.

We begin modelling the Earth with a sphere or ellipsoid. Over 
time, surveyors have gathered a massive collection of surface 
measurements to more reliably estimate the ellipsoid. 

When you combine these measurements, we arrive at a 
geodetic datum. Datums can precisely specify each location 
on Earth’s surface in latitude and longitude. For example, 
NAD27, NAD83 and WGS84 are geodetic datums.NAD27 Shift to NAD83 (Image credit: NADCON - North American Datum Conversion Utility) 

Last Updated: March 4, 2019 in Feet

WHAT'S THE DIFFERENCE 

BETWEEN A PROJECTION 

AND A DATUM? (CONTINUED):

Geodetic Datums: NAD 27, NAD 83 and WGS84

There are a number of difference between the NAD83 and the 
WGS84 datum. One is the reference ellipsoid. The North 
American 1983 datum (NAD83) uses the Geodetic Reference 
System (GRS80) ellipsoid while the World Geodetic System of 
1984 (WGS84) uses the WGS 84 ellipsoid. The dimensions of 
these ellipsoids differ slightly.
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Local Ground-Based Coordinates from a Tangent Plane

Tangent plane projections are formed by bringing a flat plane into 
contact with a point of tangency on an ellipsoid and transferring 
features from the ellipsoid onto the plane. To define the 
projection, the surveyor must specify the point of tangency and 
the orientation of the projection. The tangent point becomes the 
center of the projection and is usually chosen near the center of 
the project site.

The meridian of the plane is usually set as true (geodetic) north. 
The orientation of the tangent plane can be chosen to align
with a map grid such as the NM State Plane zone meridian, 
previous survey plans in the area, or some other convenient
meridian. If aligning to NMSP the rotation angle to geodetic north 
will be equal to the grid convergence (a.k.a. delta alpha angle).

To minimize scale factors, the tangent plane may be raised up 
to the average height of the project and thereby becomes a 
local ground-based coordinate system. It is also common to
choose appropriate false Easting and Northing values of the 
central point to avoid confusion with other coordinate systems.

WHAT'S THE DIFFERENCE 

BETWEEN A PROJECTION 

AND A DATUM?

A PROJECTION USES THE DATUM AS A POINT OF 

REFERENCE, IT'S LOCATION ON EARTH

The stereographic projection is conformal but distortion of 

area and distance increases away from the center point of 

projection. THIS SYSTEM IS USED BY THE NAVAJO 

HOUSING AUTHORITY IN NEW MEXICO (Double 

Stereographic).

The Gnomonic projection light source is located at the sphere 

center. This means that it can only present less than a 

hemisphere at a time.  THIS IS THE BASIS FOR THE NEW 

MEXICO STATE PLANE SYSTEM, BY DEFINED ZONE.

THIS IS AN OBJECTIVE FOR NEW STATE

PLANE DEFINITIONS!  (NOAA / NGS)
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TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A PRIMER ON LOW-DISTORTION GROUND 

PLANE PROJECTIONS – HISTORY, 

ABBREVIATIONS AND ACRONYMS

HORIZONTAL DATUM

NAD 27 

GROUND SURVEY DERIVED:
What is North American Datum 1927 (NAD27)?

NAD27 stands for North American Datum of 1927. NAD27 is the 
adjustment of long-baseline surveys. Overall, it established a 
network of standardized horizontal positions on North America. Most 
historical USGS topographic maps and projects by the US Army 
Corps of Engineers used NAD27 as a reference system.

A horizontal datum provides a frame of reference as a basis for 
placing specific locations at specific points on the spheroid. 
Geodesists use a horizontal datum as the model to translate a 
spheroid / ellipsoid into locations on Earth with latitude and 
longitude lines. Geodetic datums form the basis of coordinates of all 
horizontal positions on Earth. All coordinates on Earth are 
referenced to a horizontal datum. The North American Datum of 
1927 (NAD27) is one of the main three geodetic datums used in 
North America. 

NAD27 uses all horizontal geodetic surveys collected at this time 
using a least-square adjustment. This datum uses the Clarke 
Ellipsoid of 1866 with a fixed latitude and longitude at Meade’s 
Ranch, Kansas. (39°13’26.686″ north latitude, 98°32’30.506″ west 
longitude)
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TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A PRIMER ON LOW-DISTORTION GROUND 

PLANE PROJECTIONS – HISTORY, 

ABBREVIATIONS AND ACRONYMS

The North American Datum of 1983 (NAD 83) is the most 
current datum being used in North America. It provides 
latitude and longitude and some height information using the 
reference ellipsoid GRS80. Geodetic datums like the North 
American Datum 1983 (NAD83) form the basis of coordinates 
of all horizontal positions for Canada and the United States.

The North American Datum of 1983 (NAD 83) is a unified 
horizontal or geometric datum and successor to NAD27 
providing a spatial reference for Canada and the United 
States. 

NAD83 corrects some of the distortions from NAD27 over 
distance by using a more dense set of positions from 
terrestrial and Doppler satellite data. NAD83 is a geocentric 
datum (referenced to the center of Earth’s mass) offset by 
about 2 meters. Even today, geodesists are continually 
improving horizontal geodetic datums.

HORIZONTAL DATUM

NAD 83 

GROUND SURVEYS ADJUSTED BY 

SATELLITE AND MASS:

What is North American Datum 1983 (NAD83)?
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TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A PRIMER ON LOW-DISTORTION GROUND 

PLANE PROJECTIONS – HISTORY, 

ABBREVIATIONS AND ACRONYMS

HORIZONTAL DATUM

NAD 83 

GROUND SURVEYS ADJUSTED BY 

SATELLITE AND MASS:
Why the importance of the center of mass?

Remember, your answer affects all the calculations for all earth surface 

satellite positioning and any projections such as state plane systems!

Newton’s law of universal gravitation:

Newton’s law of gravitation, statement that any particle of matter 
in the universe attracts any other with a force varying directly as 
the product of the masses and inversely as the square of the 
distance between them

The radius of Earth at the equator is 3,963 miles

YOUR SURVEYOR NEAR

HILO, HAWAII ON A FLAT

SEA (SEA LEVEL)

MAUANA KEA

AND MAUNA LOA

VOLCANOS

YOUR SURVEYOR AT

THE SAME TIME ON A 

FLAT SEA (IN THE MID 

OCEAN)

CALL IT OLD 

“SEA LEVEL”
Old surveyors:

YOU THOUGHT YOUR

PLUMB BOB WAS 

POINTING TO THE CENTER 

OF THE SPHEROID!

NOTE: GEOID = GEOPOTENTIAL SURFACE
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WHAT DOES THIS MEAN FOR ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A PRIMER ON LOW-DISTORTION GROUND 

PLANE PROJECTIONS – HISTORY, 

ABBREVIATIONS AND ACRONYMS

WGS84: Unifying a Global Ellipsoid Model with GPS

It wasn’t until the mainstream use of Global Positioning 
Systems (GPS) that a unified global ellipsoid model was 
developed. The radio waves transmitted by GPS satellites 
enable extremely precise Earth measurements across 
continents and oceans. Global ellipsoid models have been 
created because of the enhancement of computing 
capabilities and GPS technology. 

This has led to the development of global ellipsoid models 
such as WGS72, GRS80 and WGS84 (current). The World 
Geodetic System (WGS84) is the reference coordinate 
system used by the Global Positioning System.

Never before have we’ve been able to estimate the ellipsoid 
with such precision because of the global set of 
measurements provided by GPS. It is comprised of a 
reference ellipsoid, a standard coordinate system, altitude 
data and a geoid. Similar to NAD 83, it uses the Earth’s 
center mass as the coordinate origin. 

HORIZONTAL DATUM

WGS84

SATELLITES AND MASS:

Archimedes is famous for the quote: Give me a place to stand on … 

-- now we have GPS satellites!      We can figuratively “stand” in outer space.

Our “lever” is the collective number and precision of signals available to the surveyor.
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TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A PRIMER ON LOW-DISTORTION GROUND 

PLANE PROJECTIONS

Differences in datums:

Depending on where you are in North America, NAD27 and 
NAD83 may differ in tens of meters for horizontal accuracy. The 
average correction between NAD27 and NAD83 is an average of 
0.349″ (arc seconds) northward and 1.822″ eastward.

It’s important to note that the physical location has not changed. 
To be clear, most monuments have not moved. Datum shifts 
happen because survey measurements improve. Also, it 
happens when there are more of them and methods of geodesy 
change. This results in more accurate geodetic datums over 
time. The horizontal datums that form the basis of coordinates of 
all horizontal positions in North America improve. 

The National Geodetic Survey has adjusted the NAD83 datum 
four times (realizations) since the original geodetic datum 
estimation in 1986. NAD83 (1986) version was intended to be 
geocentric and used the GRS80 ellipsoid. 

Acronyms and “realizations”:

NAD83 (1991, HARN, HPGN): High Accuracy Reference Network (HARN) 

and High Precision Geodetic Network 

NAD83 (CORS96): Continually Operating Reference Stations (CORS) are 

composed of permanently operating Global Positioning System (GPS) 

receivers

NAD83 (CSRS, CACS): Canadian Spatial Reference System and Canadian 

Active Control System with GPS processing.

NAD83 (NSRS 2007, 2011): National Spatial Reference System and current 

survey standard using multi-year adjusted locations based on GNSS from 

the CORS.

DATUM SHIFT AND

TRANSFORMATIONS:
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TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A PRIMER ON LOW-DISTORTION GROUND 

PLANE PROJECTIONS – HISTORY, 

ABBREVIATIONS AND ACRONYMS

New Datums: Replacing NAVD 88 and NAD 83

To improve the National Spatial Reference System (NSRS), NGS 
will replace the North American Datum of 1983 (NAD 83) and the 
North American Vertical Datum of 1988 (NAVD 88) with a new 
geometric reference frame and geopotential datum in 2022.

The new reference frames will rely primarily on Global Navigation 
Satellite Systems (GNSS), such as the Global Positioning System 
(GPS), as well as on a gravimetric geoid model resulting from the 
Gravity for the Redefinition of the American Vertical Datum 
(GRAV-D) Project: North America-Pacific Geopotential Datum 
of 2022

According to NOAA) these new reference frames will be easier to 
access and to maintain than NAD 83 and NAVD 88, which rely on 
physical survey marks that deteriorate over time. 

What to expect: Your coordinates will change!

The magnitude of change will vary based on the datum you are 
using and your geographic location. The maps show the 
approximate horizontal and height changes when the new 
reference frames are adopted. 

NOTE: Orthometric Height is the ground altitude (bench mark 
elevation) at your location.

NATRF2022 A HORIZONTAL

DATUM (NOW CALLED A 

TERRESTRIAL REFERENCE FRAME):

Approximate Horizontal 

Change

North American Plate

Approximate Horizontal Change

Pacific Plate

Approximate Ellipsoid

Height Change

Approximate Orthometric 

Height Change



A PRIMER ON LOW-DISTORTION GROUND 

PLANE PROJECTIONS

1. As non-technical as possible to keep the 

Board informed

WHAT DOES THIS MEAN FOR ENGINEERS?

FOR THE ENGINEER 

MANAGER OR 

PRINCIPAL:

FOR THE ENGINEER 

DESIGNER / CAD 

TECH / DRAFTSMAN:

REMEMBER SOME OF THE BASIC ACRONYMS AND CONCEPTS FOR THE 
AREA OF YOUR PROJECT AND ITS HISTORY OF SOURCE DATA
(E.G. CONTROL MONUMENTS, PRIOR SURVEYS AND BENCHMARKS).

REQUIRE METADATA FROM CLIENT OR SURVEYOR – ESPECIALLY FROM 
FURNISHED DIGITAL-ONLY DATA. YOU SHOULD PUBLISH MORE DATA ON 
PLANS AND A SURVEYOR TO CONTACT.

PROVIDE TRAINING FOR CAD OPERATORS AND DESIGNERS.

KNOW WHEN TO EMPLOY A SURVEYOR REQUIRED BY THE CODE – OR WHEN 
TO EMPLOY THEM ANYWAY ON A COMPLICATED JOB.

REMAIN (OR BECOME) AWARE OF THE NATURE OF THE NOAA CHANGES AND 
THE EFFECT ON THE NEW MEXICO STATE PLANE PROJECTIONS.

CHECK AND DOUBLE CHECK THE SETTINGS OF THE SOFTWARE YOU ARE 
USING. TAKE THE TIME TO AT LEAST IMPORT TWO POINTS WITH KNOWN AND 
HISTORIC VALUES AND INVERSE BETWEEN THEM!

CHECK BASIC SETTINGS FOR UNITS USED FOR DIMENSIONING AND 
CALCULATIONS (METERS VERSUS INTERNATIONAL OR U.S. STANDARD FEET)
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TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR 

ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A PRIMER ON LOW-DISTORTION 

GROUND PLANE PROJECTIONS

1. As non-technical as possible to 

keep the Board informed

The user of the data must 

understand the distortion 

associated with projecting 

ellipsoidal coordinates onto a plane 

surface.

EXISTING PROBLEM: CONSEQUENCE FOR 

GROUND – TO – GRID MEASUREMENT:

MAP DISTANCE ≠ “GROUND” DISTANCE

DUE TO MAP PROJECTION - LINEAR DISTORTION

Often called “grid vs. ground” problem

A PROBLEM FOR SOME GEOSPATIAL PRODUCTS

Engineering & construction plans

Survey plats and legal descriptions

As-built surveys and facilities management

THIS IS REPRESENTATIVE OF OUR

EXISTING STATE PLANE 

DEFINITIONS BY EACH “ZONE”.
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EXISTING PROBLEM: CONVENTIONS USED 

BY MODERN GPS EQUIPMENT AND VIRTUAL 

REFERENCE DATA COLLECTION SERVICES 

ARE IMPACTED BY GEODETIC PROJECTIONS:

Creates a ground plane on a site basis (Often called 

“MODIFIED GROUND COORDINATES “ on plans.)

Publishes values that are difficult to retrace by others

Usually lacks Metadata  when delivered to engineer.

PRODUCES RESULTS THAT ARE “COMPUTER DRIVEN”

Survey data collectors reduce GPS data, and/or

Survey and Engineering programs could re-project, or

GIS software can re-project (and are subject to 

careful data setup and conversion parameters).

TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR 

ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A PRIMER ON LOW-DISTORTION 

GROUND PLANE PROJECTIONS

1. As non-technical as possible to 

keep the Board informed

The most common “distortion” you will 

encounter is the ground-to-grid factor.

THIS IS WHAT YOUR SURVEYOR CAN 

GENERATE WITH MODERN COLLECTION 

EQUIPMENT AND COMPUTERS.
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EXISTING PROBLEM: CONVENTIONS USED 

BY MODERN GPS EQUIPMENT AND VIRTUAL 

REFERENCE DATA COLLECTION SERVICES 

ARE IMPACTED BY GEODETIC PROJECTIONS:

Creates a ground plane on a site basis

Publishes values that are difficult to retrace by others

Usually lacks Metadata  when delivered to engineer.

WHAT DOES THIS MEAN FOR 

ENGINEERS?

FOR THE ENGINEER 

MANAGER OR 

PRINCIPAL:

FOR THE ENGINEER 

DESIGNER / CAD 

TECH / DRAFTSMAN:

FOR PROJECTS INITIATED WITH LOCAL BENCHMARKS AND CONTROL 
ESTABLISHED – NOTHING!.   FOR NEW PROJECTS, DEVELOP PROCEDURES 
INCORPORATING AND PUBLISHING MORE DATA ON THE GROUND PLANE 
USED.

IF YOU HAVE BEEN USING NM STATE PLANE REFERENCES, YOU HAVE BEEN 
USING A GROUND PLANE.

KEEP SOFTWARE CURRENT AND HAVE CAD / GIS OPERATORS TRAINED.

ALWAYS PUBLISH A GEODETIC REFERENCE TO AT LEAST ONE KNOWN 
CONTROL MONUMENT. DEMAND THIS FROM SURVEYOR USED ON THE JOB.

PLANSETS SHOULD PUBLISH NAME OF THE  SURVEYOR AND AS MUCH 
METADATA NECESSARY FOR AN ADJACENT PROJECT TO VERIFY.

NEW PROJECTS SHOULD DOUBLE-PUBLISH ANY REFERENCES TO YOUR 
PROJECT CONTROL, I.E. DATUMS AND PROJECTIONS ON THE NEW 
NATRF2022 AND NMSPS22 BASIS AND ESPECIALLY BENCHMARK 
ELEVATIONS.  ADD LATITUDE AND LONGITUDE TO MONUMENT DATA.

IDENTIFY INTERNATIONAL OR US STANDARD FOOT WHEN PUBLISHING THE 
SITE SURVEY CONTROL INFORMATION (AND IN METERS).



A PRIMER ON LOW-DISTORTION GROUND 

PLANE PROJECTIONS

1. As non-technical as possible to keep the 

Board informed

NEXT SECTION: 

WHAT DOES THIS MEAN FOR ENGINEERS?

SOFTWARE, PROJECT SETUP, “GHOST GLITCHES” AND COMPLEXITIES.

INCREASED COSTS TO SURVEYOR / PROVIDERS AND INTERNAL COSTS FOR 
UPGRADES AND MAINTENANCE.
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EXISTING PROBLEM: 

CONVENTIONS USED …

PRODUCES RESULTS THAT ARE “

COMPUTER DRIVEN”:

It’s not intuitive!

“GROUND PROJECTIONS:

POB Magazine, November 20, 2000 pobonline.com/articles/84998-8220-modified-to-ground to grid coordinates.

Surveyors and engineers most often elect to work with “ground coordinates.”

In order to easily accomplish this with GPS, a relationship between the ellipsoid and average project 

elevation must be established. “Grid coordinates” are reduced to a common ellipsoid or sea level 

surface. A ground projection is merely the rescaling of a published “grid” mapping projection, up to 

average project elevation, to produce “near ground values.” …

Setting up a ground projection as described can be expedited by copying and editing a published 

grid coordinate system from the geodetic library found within many GPS software packages.

It is imperative, though, to understand exactly what parameters are being applied in the coordinate 

transformation. Some other small actions or tricks may be necessary. For example, in TG Office 

Sotware (Trimble Navigation Ltd., Sunnyvale, Calif.), it is necessary to multiply the ground zones 

centroid scale factor (reciprocal of the combined factor) by the grid zones central meridian 

scale factor. The product of this formula is the actual value entered as the ground projections 

defining scale factor. Caution must be exercised here because this is not an intuitive act.”

WHAT ? (this caution is also true for Autocad 3D, ArcGIS, MicroSurvey, TBC, etc.)
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SOFTWARE PACKAGES HAVE 

OPTIONS FOR SETTING A 

SOURCE OR “BASE” DATUM

THAT THE ENGINEERING AND 

SURVEYING TECHNICIANS 

USE:

These fellows, and 

surveyors up to the 1970’s, 

did not have a computer in 

their  survey process.

One or two people were 

responsible for the math.

Modern equipment and techniques have computers everywhere!

Responsibilities for the math is vested in the programs themselves 

and the operators who input or set  up the data for a product. Most 

could unintentionally modify a geospatial result:

• The GPS unit and its RTK/RTN “connection”, if used,
• The data collector connected to the GPS unit and “pre-loaded” with 

initial positional data,
• The drone and its software, including any onboard GPS,
• The office software which ultimately produces the desired 

product(s) be it GIS (e.g. ArcGIS /  Arcview), Surveys and 
Engineering transitional programs (e.g. Pix 4D, Trimble Business 
Center) or final plans (e.g. Autocad 3D, Microsurvey).

“GROUND PROJECTIONS:

(from an earlier POB article) …

“Setting up a ground projection as 

described can be expedited by copying and editing a 

published grid coordinate system from the geodetic 

library found within many GPS software packages.”
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SOFTWARE OPTIONS ? (datum choices go way 

beyond Geographic or Projected - WGS84 vs. NAD 27 vs. 

NAD83 vs. UTM, etc.)

SOFTWARE PACKAGES HAVE 
OPTIONS FOR SETTING A SOURCE 
OR “BASE” DATUM THAT THE 
ENGINEERING AND SURVEYING 
TECHNICIANS USE:

ONCE THE SOURCE (OR BASE) 
DATUM IS SELECTED, IMPORTED 
DATA IS USUALLY “TRANSFORMED” 
INTO THAT SYSTEM BY THE 
SOFTWARE.

EXAMPLE:

In the ArcView (GIS) program, you 
initially set a projected coordinate system 
and datum for the work you will be doing 
(e.g. Data Frame = NM State Plane 
NAD83, Central Zone, code 3002).

Then you import data done by others 
(such as City / County parcels in a 
“geodetic” format (Lat. / Long.)

The program then projects the imported 
data (points or polygons) into the initially 
set datum and projection.

“GROUND PROJECTIONS:

(from an earlier POB article) …

“Setting up a ground projection as 

described can be expedited by copying and editing a 

published grid coordinate system from the geodetic 

library found within many GPS software packages.”
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EXISTING PROBLEM: CONVENTIONS USED 

BY MODERN GPS EQUIPMENT AND VIRTUAL 

REFERENCE DATA COLLECTION SERVICES 

ARE IMPACTED BY GEODETIC PROJECTIONS:

Creates a ground plane on a site-by-site basis

Publishes values that are difficult to retrace by others

Usually lacks Metadata  when delivered to engineer.

WHAT DOES THIS MEAN FOR 

ENGINEERS?

FOR THE ENGINEER 

MANAGER OR 

PRINCIPAL:

FOR THE ENGINEER 

DESIGNER / CAD 

TECH / DRAFTSMAN:

KEEP SOFTWARE CURRENT AND HAVE CAD / GIS OPERATORS TRAINED.

IDENTIFY AND AVOID SOFTWARE THAT DOES NOT HAVE SETTINGS THAT 
CONFORM TO THE ADOPTED SYSTEM(S) IN THEIR UPDATES.

ALWAYS BE CERTAIN THAT “GHOST GLITCHES” ARE NOT AFFECTING THE 
INTENDED RESULTS.

• THAT PROGRAM “CHECK BOX” OR DEFAULT SETTING THAT  SHOULD BE 
USED FOR YOUR OFFICE PROCEDURES.

• BEWARE OF GEODETIC CONVERSIONS AS A PROGRAM OPTION. DO NOT 
INADVERTENTLY CALIBRATE A CALIBRATED SITE’S DATA OR 
INADVERTENTLY PROJECT A PROJECTION (ALREADY DONE).



THE FUTURE OF SURVEYING 

(2019 RETREAT 

PRESENTATION)

EXISTING PROBLEM: CONVENTIONS USED 

BY MODERN GPS EQUIPMENT AND VIRTUAL 

REFERENCE DATA COLLECTION SERVICES 

ARE IMPACTED BY GEODETIC PROJECTIONS:

WHAT DOES THIS MEAN FOR 

ENGINEERS?

FOR THE ENGINEER 

MANAGER OR 

PRINCIPAL:

STICKER SHOCK!

OUR SMALL COMPANY (4+ GPS 
STATIONS / ROVERS DATA 
COLLECTORS) ESTIMATES THAT 
TRIMBLE DIRECT COSTS WILL 
EXCEED $12,000 JUST IN 
EQUIPMENT SOFTWARE – NOT TO 
MENTION FIRMWARE AND 
COMPATIBILITY UPGRADES WITH 
DATA COLLECTORS AND GPS 
BASE RECEIVERS.

KEEP SOFTWARE CURRENT  - BE PREPARED FOR INTERNAL COSTS!

• SOFTWARE UPGRADE COSTS
• SUBSCRIPTION FEE INCREASES (TRIMBLE VRS EXAMPLE)
• FIRMWARE UPGRADES
• TRAINING AND JOB CONVERSION OVERHEAD
• COSTS FOR UPGRADING OFFICE SOFTWARE (AUTOCAD)
• DEBUGGING NEW VENDOR-PROVIDED DATUM CONVERSIONS



A PRIMER ON LOW-DISTORTION GROUND 

PLANE PROJECTIONS

1. As non-technical as possible to keep the 

Board informed

NEXT SECTION:

WHAT DOES THIS MEAN FOR ENGINEERS?

DATA SHEETS AND CONTROL POSITIONS WILL BE REPUBLISHED:

• NOAA AND NGS

• LOCAL GOVERNMENT (CITY OF ALBUQUERQUE)

• MAYBE OTHER GOVERNMENTAL UNITS (E.G. AMAFCA AND SSCAFCA)



THE FUTURE OF SURVEYING 

(2019 RETREAT 

PRESENTATION)

“GROUND PROJECTIONS:

Control Station (monument) data changes

NGS DATA SHEETS? (future publications will likely NOT include a 
list of State Plane values. For other local agencies (AMAFCA example above)  

it is up to the agency to provide any new publication.) New NGS data sheets 

will also consider the velocities of control positions.

CONTROL STATION 

DATA DOES NOT 

CHANGE FOR 

GEODETIC POSITIONS 

(LATITUDE AND 

LONGITUDE):

But they may be 

republished as 

different projected 

systems (and 

realizations) are 

adopted.

If associated 

Metadata is attached 

to a control position, it 

should not be too 

difficult to re-project 

to a different ground 

projection.



THE FUTURE OF SURVEYING 

(2019 RETREAT 

PRESENTATION)

“GROUND PROJECTIONS:

The importance of Metadata

METADATA? (the Data about the Data.)

This should be expected from your surveyor

METADATA WILL BE 

CRITICAL FOR THE 

SURVEYOR AND 

ENGINEER WHEN 

DIFFERING SYSTEMS 

OF PROJECTED GRIDS 

ARE ADOPTED:

This example file was 

created by a software 

program (ArcGIS) and is 

filled-in by the creator 
(.XML BY C. SPIROCK). 

IT SHOULD BE 

“ATTACHED” TO THE 

DELIVERABLE 

FILE(S)!

Since authorative Digital 

Geospatial Data is 

governed by the NM 

E&P Act, this type of data 

augments the traditional 

“signed and sealed” 

paper documents.



A NEW DATUM FOR NOAA AND NGS
(IN ADDITION TO NAD27, NAD83, WGS84, 

ETC.)

2. North America Terrestrial Reference 

Frame of 2022 (NATRF2022) (NGS)

3. Simultaneous release of new vertical 

datum: North America-Pacific 

Geopotential Datum of 2022 

(NAPGD2022)

WHAT DOES THIS MEAN FOR ENGINEERS?

LEARN ABOUT MODIFIED GROUND PLANES IN USE TODAY.

PAY PARTICULAR ATTENTION TO SOFTWARE AVAILABLE FOR DATUM SHIFTS 
AND THE ABILITY TO ACCEPT THE NEW PROJECTIONS TO NMSP2022.

LOOK FOR REVISIONS TO CONTROL STATION DATA SHEETS (SUCH AS NOAA,  

CITY OF ALBUQUERQUE, AMAFCA, ETC.)

WATCH OUT FOR NEW VERTICAL (ELEVATION) COMPONENTS AFFECTING

ORTHOMETRIC HEIGHTS (BENCHMARK ELEVATIONS) FOR YOUR PROJECTS.



THE FUTURE OF SURVEYING 

(2019 RETREAT 

PRESENTATION)

TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR 

ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A NEW DATUM FOR NOAA AND 

NGS:

(IN ADDITION TO NAD27, NAD83, 

WGS84, ETC.)

2. North America Terrestrial 

Reference Frame of 2022 

(NATRF2022) (NGS)

3. Simultaneous release of new 

vertical datum: North America-

Pacific Geopotential Datum of 

2022 (NAPGD2022).

4. Geoid 18 (Beta now)

5. Changes to OPUS procedures

WHY ?

Why is NGS replacing NAD 83 and NAVD 88?

NAD 83 and NAVD 88, although still the official horizontal 

and vertical datums of the National Spatial Reference 

System (NSRS), have been identified as having 

shortcomings that are best addressed through defining 

new horizontal and vertical datums. Specifically:

• NAD 83 is non-geocentric by about 2.2 meters.

• NAVD 88 is both biased (by about one-half meter) and 

tilted (about 1 meter coast to coast) relative to the best 

global geoid models available today.

These issues derive from the fact that both datums were 

defined primarily using terrestrial surveying techniques at 

passive geodetic survey marks. This network of survey marks 

deteriorates over time (both through unchecked physical 

movement and simple removal), and resources are not 

available to maintain them.

More:  https://geodesy.noaa.gov/geospatial-

summit/2019/presentations.shtml



THE FUTURE OF SURVEYING 

(2019 RETREAT 

PRESENTATION)

TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR 

ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A NEW DATUM FOR NOAA AND 

NGS:

(IN ADDITION TO NAD27, NAD83, 

WGS84, ETC.)

2. North America Terrestrial 

Reference Frame of 2022 

(NATRF2022) (NGS)

3. Simultaneous release of new 

vertical datum: North America-

Pacific Geopotential Datum of 

2022 (NAPGD2022).

NOTE: COMMENT PERIOD CLOSING.

The Federal Register Notice (83 FR 17149) states:

NOAA’s National Geodetic Survey (NGS) will establish the State Plane Coordinate System 

of 2022 (SPCS2022) as part of the transition to the 2022 Terrestrial Reference Frames 

(TRFs). SPCS2022 is the successor to previous versions referenced to the North American 

Datums of 1983 and 1927….NGS has developed draft policy and procedures that propose 

defining characteristics and requirements for SPCS2022. These documents also provide 

mechanisms for user input on initial design of SPCS2022 and subsequent changes. The aim 

is for SPCS2022 to meet the needs of NGS customers for the future NSRS. To achieve that 

goal, NGS is inviting written comments on the draft SPCS2022 policy.

(due August, 2019) for the comment period.



THE FUTURE OF SURVEYING 

(2019 RETREAT 

PRESENTATION)

TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR 

ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A NEW DATUM FOR NOAA AND 

NGS:

2. North America Terrestrial 

Reference Frame of 2022 

(NATRF2022) (NGS)

3. Simultaneous release of new 

vertical datum: North America-

Pacific Geopotential Datum of 

2022 (NAPGD2022)

EXISTING PROBLEM: ORTHOMETRIC HEIGHTS

CHANGES AND MASS MOVEMENT =

GEOID MONITORING SERVICE (GEMS)

OUT: NAVD 88, DATUMS FOR ISLANDS, GRAVITY MODELS, IGLD 85, ETC.

IN: NAPGD2022

• CAN DETERMINE GEOID HEIGHTS, ORTHOMETRIC HEIGHTS, 
GRAVITY, DOV, ETC.

• ALL RELATED THROUGH FIVE ARCMINUTE REFERENCE FIELD 

• HIGHER RESOLUTION PRODUCTS (ONE ARCMINUTE) FOR GEOID, 
DOV, GRAVITY

GEMS TO ACCOUNT FOR TIME VARIABILITY OF GEOPOTENTIAL FIELD

• MASS VARIATIONS DUE TO SECULAR, EPISODIC AND PERIODIC 
CHANGES

• APPLY A TIME VARYING FIELD TO ACCOUNT FOR CHANGES IN 
POSITION/DATUM

• WORKS IN CONJUNCTION WITH VERTICAL COMPONENT OF IFVM

2022 VERTICAL CHANGES AND

FUTURE 5-YR CHANGES FROM NOAA

MONITORING INCLUDING FEEDBACK



THE FUTURE OF SURVEYING 

(2019 RETREAT 

PRESENTATION)

TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR 

ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A NEW DATUM FOR NOAA AND 

NGS:

(IN ADDITION TO NAD27, NAD83, 

WGS84, ETC.)

2. North America Terrestrial 

Reference Frame of 2022 

(NATRF2022) (NGS)

3. Simultaneous release of new 

vertical datum: North America-

Pacific Geopotential Datum of 

2022 (NAPGD2022)

EXISTING PROBLEM: NEW MEXICO 

STATE PLANE ZONES:

TRANSVERSE MERCATOR PROJECTION

Now 3  Zones conforming to County lines.

THEY CAN CHANGE WITH NEW DATUMS (REALIZATIONS)

Map shows changes resulting from NAD27 to NAD 83

Nad83 has four current realizations.

ASIDE: NAVAJO HOUSING AUTHORITY USES A DOUBLE 

STEROGRAPHIC PROJECTION
In addition to NMSP, AZSP, UTM and other projections.

Developed due to scaling and distortion resulting from reservation size.



THE FUTURE OF SURVEYING 

(2019 RETREAT 

PRESENTATION)

TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR 

ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A NEW DATUM FOR NOAA AND 

NGS:

(IN ADDITION TO NAD27, NAD83, 

WGS84, ETC.)

2. North America Terrestrial 

Reference Frame of 2022 

(NATRF2022) (NGS)

3. Simultaneous release of new 

vertical datum: North America-

Pacific Geopotential Datum of 

2022 (NAPGD2022)

EXISTING PROBLEM: NEW MEXICO 

STATE PLANE ZONES:

THE INDIVIDUAL STATES ARE DELIBERATING AND 

RECOMMENDING A STATE PLANE SYSTEM TO FIT 

THEIR NEEDS.

CHANGE IN LONGITUDE?

And notes from NMPS (Chris Pappas):

 The NGS is defining a new state plane coordinate 
system. Over the years with continuous observation of the 
earth a new center on mass of the earth has been 
calculated. It is approximately 2 meters or 6 feet different from 
the currently used center. The new coordinate system 
addresses this difference.

 Currently there is confusion as to which foot definition to use, 
NGS's proposed solution is to use the international foot. This 
will eliminate some of the confusion going forward.

 The new SPC 2022 will be a closer approximation of the 
surface of the earth and will has less distortion that the old 
system.

and you may want to mention…  that the longitude will change to 
an east based system with 0 starting at the current 180 
longitude in the pacific and continuing east to Greenwich 
making it 180 degree longitude (no longer zero).

So New Mexico will be at 74 degrees longitude 

east and not 106 degrees west longitude!



THE FUTURE OF SURVEYING 

(2019 RETREAT 

PRESENTATION)

TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR 

ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A NEW DATUM FOR NOAA AND 

NGS:

(IN ADDITION TO NAD27, NAD83, 

WGS84, ETC.)

2. North America Terrestrial 

Reference Frame of 2022 

(NATRF2022) (NGS)

3. Simultaneous release of new 

vertical datum: North America-

Pacific Geopotential Datum of 

2022 (NAPGD2022)

EXISTING PROBLEM: NEW MEXICO 

STATE PLANE ZONES:

THE INDIVIDUAL STATES ARE DELIBERATING AND 

RECOMMENDING A STATE PLANE SYSTEM TO FIT 

THEIR NEEDS.

MINUTES OF PUBLIC MEETING OF THE  ARIZONA 

GEOGRAPHIC INFORMATION COUNCIL  DATA 

COMMITTEE – State Plane Coordinates 2022 Work 

Group (note costs if not using NOAA defaults): 

• Selection of linear unit and outreach efforts to other States The 
discussion continued regarding response considerations, such as 
official linear unit. Presently Arizona is an international foot state; 
this is a minority in the country.  …
NGS will only support a ‘default’ approach for design of new SPCS.  
States will need to pay for their own development tools (discuss 
outreach to other States to partner on LDP design software). NGS 
will only commit resources to default approach; they are not creating 
special purpose zones.  They may allow a state to produce and 
submit their own designs for review, but we will have to pay for it as 
a state; potential for cost sharing. LDP software may be available 
from a previous company Michael Dennis created.  …
Grants available?  NGS does not have money to provide software 
for individual state design; $40,000 for turning on the mentioned 
software for a year …

CHANGE IN A FOOT UNIT?
(International foot (3.28084 Ft / Meter) vs. 

U.S. Survey foot  (3.28083 Ft / Meter)



THE FUTURE OF SURVEYING 

(2019 RETREAT 

PRESENTATION)

TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR 

ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A NEW DATUM FOR NOAA AND 

NGS:

(IN ADDITION TO NAD27, NAD83, 

WGS84, ETC.)

2. North America Terrestrial 

Reference Frame of 2022 

(NATRF2022) (NGS)

3. Simultaneous release of new 

vertical datum: North America-

Pacific Geopotential Datum of 

2022 (NAPGD2022)

EXISTING PROBLEM: NEW MEXICO 

STATE PLANE ZONES:

THE INDIVIDUAL STATES ARE DELIBERATING AND 

RECOMMENDING A STATE PLANE SYSTEM TO FIT 

THEIR NEEDS.

Fate of the U.S. Survey Foot after 2022: A Conversation with 
NGS
April 25, 2019, 2 pm, Eastern Time
Dr. Michael Dennis, National Geodetic Survey:

Having two feet is great for people, but not so good for standards. 
Since 1959, two definitions of the foot have been used in the U.S. 
One is the "international foot", adopted nationwide at that time. The 
other is the "U.S. survey foot", a renamed perpetuation of the 1893 
definition that was intended as temporary. Although the U.S. survey 
foot is longer by only 2 parts per million (0.01 foot per mile), having 
both in use at the same time creates real problems with real costs. 
The result is decades of confusion and chaos in fields where large 
distances and coordinates are used, such as surveying and 
mapping. NGS missed an opportunity to fix this problem in 1986, 
with the change from the NAD 27 to NAD 83 datums. Another 
opportunity is in 2022 with the modernization of the National Spatial 
Reference System. The referenced webinar reviews the history of 
the foot, discusses the vital importance of standards, and gives 
examples of problems created by having two feet

https://www.ngs.noaa.gov/web/science_edu/webinar_series/fate-of-
us-survey-foot.shtml

CHANGE IN A FOOT UNIT?



A NEW DATUM FOR NOAA AND NGS
(IN ADDITION TO NAD27, NAD83, WGS84, 

ETC.)

2. North America Terrestrial Reference 

Frame of 2022 (NATRF2022) (NGS)

3. Simultaneous release of new vertical 

datum: North America-Pacific 

Geopotential Datum of 2022 

(NAPGD2022).

4. Geoid 18 (Beta now)

5. Changes to OPUS procedures

WHAT DOES THIS MEAN FOR ENGINEERS?

NOW FOR THE “ELEPHANT IN THE ROOM”

STATE PLANE ZONES AND LOW-DISTORTION GROUND PLANE SURFACES!



THE FUTURE OF SURVEYING 

(2019 RETREAT 

PRESENTATION)

TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR 

ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A NEW DATUM FOR NOAA AND 

NGS:

(IN ADDITION TO NAD27, NAD83, 

WGS84, ETC.)

2. North America Terrestrial 

Reference Frame of 2022 

(NATRF2022) (NGS)

3. Simultaneous release of new 

vertical datum: North America-

Pacific Geopotential Datum of 

2022 (NAPGD2022)

EXISTING PROBLEM: NEW MEXICO 

STATE PLANE ZONES:

THE INDIVIDUAL STATES ARE DELIBERATING AND 

RECOMMENDING A STATE PLANE SYSTEM TO FIT 

THEIR NEEDS (SAMPLE FROM ARIZONA):

PIMA CO. ARIZONA - (example of LDP system (M. Dennis): 4 

Zones for one county!   Colorado considering even more zones per 

county (and changing from Lambert Conformal to Transverse 

Mercator). Bernalillo County, NM may end up with multiple zones!



THE FUTURE OF SURVEYING 

(2019 RETREAT 

PRESENTATION)

TAILORED FOR THE QUESTION(S)

WHAT DOES THIS MEAN FOR 

ENGINEERS?

WHAT CAN THE BOLPEPS EXPECT FOR 

NEW LEGISLATION AND RULES?

A NEW DATUM FOR NOAA AND 

NGS:

(IN ADDITION TO NAD27, NAD83, 

WGS84, ETC.)

2. North America Terrestrial 

Reference Frame of 2022 

(NATRF2022) (NGS)

3. Simultaneous release of new 

vertical datum: North America-

Pacific Geopotential Datum of 

2022 (NAPGD2022)

ADDITIONAL RESOURCES:

HTTPS://GEODESY.NOAA.GOV/WEB/SCIENCE_EDU/PRESENTATIO

NS_LIBRARY/FILES/STONE_NMGIC_2019_UPLOAD.PDF

(HTTPS://GEODESY.NOAA.GOV/WEB/SCIENCE_EDU/PRESENTATIO

NS_LIBRARY/), 

LIST OF RECORDED WEBINARS 

(HTTPS://GEODESY.NOAA.GOV/WEB/SCIENCE_EDU/WEBINAR_SE

RIES/2019-WEBINARS.SHTML), 

WEB PAGES ABOUT STATE PLANE AT 

HTTPS://GEODESY.NOAA.GOV/SPCS/INDEX.SHTML.

UNDER THE “STATE PLANE POLICY” QUICK LINK ON THE LEFT (IN 

THE SITE), YOU WILL FIND THE CURRENT VERSION OF SPCS2022 

POLICY AND PROCEDURES



IMPACTS ON NEW MEXICO LAWS 

AND CONVENTIONS
(AS THEY ARE REFERENCED IN VARIOUS 

STATUTES)

NEXT SECTION:

WHAT DOES THIS MEAN FOR ENGINEERS?

YOUR STATE BOARD OF LICENSURE WILL HAVE TO PLOW THROUGH A LOT 
OF EXISTING LEGISLATION FOR ANY RECOMMEND REVISIONS TO THE E&P 
ACT, ADMINISTRATIVE CODE, AND MINIMUM STANDARDS. FORTUNATELY, MY 
QUICK RESEARCH, SO FAR, DOES NOT INDICATE  ANY REVISIONS TO THIS 
PART OF THE LAW.

IN ADDITION TO THE LAWS WE ARE NORMALLY FAMILIARIZED WITH, WE MAY 
BE ASKED TO RECOMMEND CHANGES TO OTHER LAWS AND CODES (SUCH 
AS):

• PROPERTY LAW
• SUBDIVISION ACT
• CONDOMINIUM ACT
• CLERK AND RECORDING PROVISIONS

NOT TO MENTION EDUCATIONAL SESSIONS WITH LEGISLATORS, STATE 
EXECUTIVES AND ADMINISTRATORS, ETC.



TOPIC:

TO CHANGE THE EXISTING STATUTES AND RULES!

Examples of Legislative changes:
Obviously, Statute 

sections like these 

must be carefully re-

worded

2017 New Mexico Statutes

Chapter 47 - Property Law

Article 1 - Conveyances and General Provisions

Section 47-1-53 - Definition of coordinate system according to U.S. coast and geodetic survey national ocean survey and national geodetic 

survey.

Universal Citation: NM Stat § 47-1-53 (2017)

47-1-53. Definition of coordinate system according to U.S. coast and geodetic survey [national ocean survey and national geodetic survey].

A. For purposes of more precisely defining the New Mexico coordinate system, the following definition by the national ocean survey and national 

geodetic survey is adopted:

(1) the New Mexico coordinate system, east zone, is a transverse mercator projection having a central meridian 104 20' west of Greenwich, on which 

meridian the scale is set at one part in 11,000 too small. The origin of coordinates is at the intersection of the meridian 104 20' west of Greenwich and 

the parallel 31 00' north latitude;

(2) the New Mexico coordinate system, central zone, is a transverse mercator projection having a central meridian 106 15' west of Greenwich, on 

which meridian the scale is set at one part in 10,000 too small. The origin of coordinates is at the intersection of the meridian 106 15' west of 

Greenwich and the parallel 31 00' north latitude;

(3) the New Mexico coordinate system, west zone, is a transverse mercator projection having a central meridian 107 50' west of Greenwich, on which 

meridian the scale is set at one part in 12,000 too small. The origin of coordinates is at the intersection of the meridian 107 50' west of Greenwich and 

the parallel 31 00' north latitude; and

(4) the origin for each zone is assigned the coordinates: x = 500,000 feet and y = 0 feet for the New Mexico coordinate system of 1927. The origin for 

the east zone is assigned to the coordinates: x = 165,000 meters and y = 0 meters, for the central zone x = 500,000 meters and y = 0 meters and for 

the west zone x = 830,000 meters and y = 0 meters for the New Mexico coordinate system of 1983.

B. The position of the New Mexico coordinate system shall be as marked on the ground by horizontal control stations established in conformity with 

standards adopted by the national ocean survey and national geodetic survey for first-order, second-order and third-order work, whose geodetic 

positions have been rigidly adjusted on the North American datum of 1927 or of 1983, and whose coordinates have been computed on the system 

defined in this section. Any such station may be used for establishing a survey connection with the New Mexico coordinate system.

History: 1953 Comp., 70-1-51, enacted by Laws 1957, ch. 147, 5; 1989, ch. 104, 5.

Section 47-1-49 — New Mexico coordinate system; zones.

47-1-49. New Mexico coordinate system; zones.

The system of plane coordinates which has been established by the national ocean survey and

national geodetic survey for defining and stating the positions or locations of points on the surface

of the earth within the state of New Mexico shall be known and designated as the "New Mexico

coordinate system". As used in Section 47-1-49 through 47-1-56 NMSA 1978, the term "New

Mexico coordinate system" includes both the New Mexico coordinate system of 1927 and the New

Mexico coordinate system of 1983.

For the purpose of the use of this system, the state is divided into an "east zone", "central zone"

and a "west zone".

The area now included in the following counties shall constitute the east zone: Chaves, Colfax,

Curry, DeBaca, Eddy, Guadalupe, Harding, Lea, Mora, Quay, Roosevelt, San Miguel and Union.

The area now included in the following counties shall constitute the central zone: Bernalillo, Dona

Ana, Lincoln, Otero, Rio Arriba, Sandoval, Santa Fe, Los Alamos, Socorro, Taos, Torrance and

Valencia.

The area now included in the following counties shall constitute the west zone: Catron, Cibola,

Grant, Hidalgo, Luna, McKinley, San Juan and Sierra.

2017 New Mexico Statutes

Chapter 47 - Property Law

Article 1 - Conveyances and General Provisions

Section 47-1-51 - Plane coordinates, x and y; definition.

Universal Citation: NM Stat § 47-1-51 (2017)

47-1-51. Plane coordinates, x and y; definition.

The plane coordinates of a point on the earth's surface, to be used in expressing the position or 

location of the point in the appropriate zone of this system, shall consist of two distances, 

expressed in feet and decimals of a foot when using the New Mexico coordinate system of 1927 

and expressed in meters and decimals of a meter when using the New Mexico coordinate system 

of 1983. One of these distances, to be known as the "x-coordinate", shall give the position in an 

east-and-west direction; the other, to be known as the "y-coordinate", shall give the position in a 

north-and-south direction. These coordinates shall be made to depend upon and conform to the 

coordinates, on the New Mexico coordinate system, of the horizontal control stations of the 

national ocean survey and national geodetic survey within the state, as those coordinates have 

been determined by the survey. The length of one foot expressed in meters is equal to 1200 

divided by 3937 exactly.

History: 1953 Comp., 70-1-49, enacted by Laws 1957, ch. 147, 3; 1989, ch. 104, 3.

Article 1 - Conveyances and General Provisions

Section 47-1-50 - Zone designations.

Universal Citation: NM Stat § 47-1-50 (2017)

47-1-50. Zone designations.

As established for use in the east zone, the New Mexico coordinate system shall be named and in 

any land description in which it is used it shall be designated the "New Mexico coordinate system 

of 1927, east zone" or the "New Mexico coordinate system of 1983, east zone".

As established for use in the central zone, the New Mexico coordinate system shall be named and 

in any land description in which it is used it shall be designated the "New Mexico coordinate 

system of 1927, central zone" or the "New Mexico coordinate system of 1983, central zone".

As established for use in the west zone, the New Mexico coordinate system shall be named and in 

any land description in which it is used it shall be designated the "New Mexico coordinate system 

of 1927, west zone [zone"] or the "New Mexico coordinate system of 1983, west zone".

History: 1953 Comp., 70-1-48, enacted by Laws 1957, ch. 147, 2; 1989, ch. 104, 2.



TOPIC:

TO CHANGE THE EXISTING STATUTES AND RULES!

Current NSPS Template for Legislative 

changes:

Possible NMBOLPEPS 

Committee to review 

and draft model for 

introduction?

Template Draft NSRS Legislation (NSPS - Oct, 2019):

How to use this template: 

1) Whenever the word “state” is used below, it should be taken to mean “state or territory” 

2) The intent of this template is to augment, not fully replace, existing state laws dealing with a state-specific coordinate system 

and its relationship to existing or prior datums of the National Spatial Reference System (NSRS). 

3) The National Geodetic Survey (NGS) intends to release a new State Plane Coordinate System (SPCS) as part of the release 

of any new geometric datum, including that planned for release in 2022. As such, it is imperative that each state do the following: 

a. Ensure that any changes from the 1983 SPCS which the majority of geospatial professionals in the state wish to make, be agreed 

b. at the state level and communicated to NGS, prior to 2022 and 

b. Ensure that any law naming the state-specific coordinate system contains a definition of how that state-specific coordinate system

relates to the SPCS. 

For example, if Michigan wishes to legislate that the “Michigan Plane Coordinate System” be used in the state of Michigan, then 

the law should specify that the “Michigan Plane Coordinate System” is identical to (or in some other way, defined in the law,

related to) the “Michigan portion of the State Plane Coordinate System as defined by the National Geodetic Survey”. 

4) Related to #2 above, language should connect the state-desired coordinate system to the federally-defined SPCS, while 

leaving state and federal responsibilities independent. 

For example, both NGS and the California Spatial Reference Center (CSRC) cannot be jointly responsible for the California 

Plane Coordinate System (if that is the name chosen by California). If the CSRC is going to define the California Plane 

Coordinate System, they should solely define it, and have the law reflect how it relates to the federal (NGS-specified) SPCS. 

5) Reference to specific years or datum names within the NSRS should be avoided, as the intent of the template is to provide legislation 

that will be accurate and relevant both today (under NAD 83), through the new datum (in 2022) and beyond to whatever datums come

after 2022. 

6) Wherever the phrase “<state>” is used in the template below, insert the name of your specific state or territory. 

7) Sections which are considered optional are set aside (in parentheses and in red) 

8) Sections which are explanatory and not to be copied into the law are in bold and italic. 

9) Parts of the law where a choice of options must be made are set <in brackets and highlighted> 

10) While most states legislate the use of a planar coordinate system, this template addresses both planar and geodetic coordinates, 

to provide the greatest flexibility across all states



TOPIC:

TO CHANGE THE EXISTING STATUTES AND RULES!

Possible NMBOLPEPS 

Committee to review 

and draft model for 

introduction?

Template Draft NSRS Legislation (NSPS - Oct, 2019) Continued:

I. Acronyms 

The following acronyms will be used throughout this law in order to increase conciseness. 

NSRS = The National Spatial Reference System or its successors 

NGS = The National Geodetic Survey or its successors 

SPCS = State Plane Coordinate System or its successors 

*PCS = <state> Plane Coordinate System (where * is the first letter of the state) 

(If a state feels clarity about the above terms is necessary, then insert a possible hierarchical section here, outlining that the NSRS 

is the overarching system, and that below that are various datums. Below the datums are projected coordinates within the datums,

including the SPCS) 

II. The <state> Plane Coordinate System 

The most recent system of plane coordinates which has been established by NGS, based on the NSRS, and known as the SPCS,

for defining and stating the positions or locations of points on the surface of the earth within the State of <state> shall be known as

the "<state> Plane Coordinate System." This paragraph should serve, provided states do not wish to deviate from the SPCS. 

If they do, see the third parenthetical below. 

(Details how such a system should be used within your state) 

(Keep existing 27/83 definitions in place) 

(Any state or territory wishing to define other projections besides those found in NGS’s SPCS should do so here. If the state-specific 

Plane Coordinate System will include anything like this, which is outside the scope of the SPCS, make sure not to attribute any 

aspects of it to NGS nor to the SPCS, but only to whatever state agency is going to define this exo-SPCS component of the

state-specific Plane Coordinate System) 

The plane coordinates of a point on the earth's surface, to be used in expressing the position or location of the point in the 

appropriate zone of the *PCS, shall consist of two distances, expressed in feet and decimals of a foot or meters and decimals of a 

meter. When the values are expressed in feet, the <define which foot to be used. Either "U.S. Survey foot," (one U.S. Survey 

foot = 1200/3937 meters) or “International foot,” (one International foot = 0.3048 meters)> shall be used as the standard foot for *PCS. 

One of these distances, to be known as the "East x-coordinate," shall give the distance east of the Y axis; the other, to be known 

as the "North y-coordinate," shall give the distance north of the X axis. The Y axis of any zone shall be parallel with the central 

meridian of that zone. The X axis of any zone shall be at right angles to the central meridian of that zone. 

(insert text about accuracy and use of points in the system)



TOPIC:

TO CHANGE THE EXISTING STATUTES AND RULES!

Possible NMBOLPEPS 

Committee to review 

and draft model for 

introduction?

Template Draft NSRS Legislation (NSPS - Oct, 2019) Continued:

III. Geodetic Coordinates 

This section would only be inserted for those states specifically wishing to legislate the use of geodetic coordinates. 

The official geodetic datums to which geodetic coordinates (including, but not limited to, latitude, longitude, ellipsoid height, 

orthometric height or dynamic height) are referenced within the State of <state> shall be as defined for the NSRS (insert any

state specific information about how the NSRS is realized or accessed). The use of dynamic height in the above 

sentence is optional. 

(Statement about other geodetic work) 

The provisions of this chapter shall not be construed to prohibit the appropriate use of other datums and other geodetic reference 

networks. 

(Possible wording about “state specific geodetic coordinates” to include heights – note, the committee does not endorse

this approach, but does not feel it must be prohibited. However, any state-specific geodetic coordinate which differs from the 

NSRS, is not part of the NSRS. No attribution of state-specific geodetic coordinates should be made to NGS or to the NSRS).

FOR THE NMBOLPEPS:

DO WE ADOPT TEMPLATE CHANGES REFERING ALL TO NGS/NOAA (AS RECOMMENDED) 

INCLUDING THE ADOPTION OF THE INTERNATIONAL FOOT?

DO WE RECOMMEND SPECIALIZED, TAILORED SYSTEMS AND PROVIDE DEFINITIONS?

DO WE USE CURRENT DEFINITIONS FOR NAD27 AND NAD83 AS NOW STATED (KEEP FOR 

PRE-2022 POSTERITY) AND ADD NEW LANGUAGE FOR SYSTEMS ADOPTED IN 2022?

WHAT TO DO ABOUT OFFICIAL NMSP “ZONES” (POSSIBLY 35 COUNTIES X 3 = ESTIMATED 

>100 ZONES)?



TOPIC: THE FUTURE OF SURVEYING

TO CHANGE THE EXISTING STATUTES AND RULES!

BOARD MEMBERS MUST RESPECT THREE PRIMARY
LAWS AND “RULES” AND THEIR HIERARCHY

1. THE ENGINEERING AND PRACTICE ACT

THIS IS THE LEGISLATIVE ACT THAT WE RECENTLY LOBBIED FOR IN 
THE 2019 SESSION

OUR BOARD SHOULD HAVE LANGUAGE CHANGES TO OUR ACT IN 
PLACE AND REVIEWED ABOUT 4 MONTHS PRIOR TO BILL 

SPONSORSHIP.

2. THE STATE ADMINISTRATIVE CODE

OCCUPATIONAL AND PROFESSIONAL LICENSING CHAPTER 39 
ENGINEERING AND SURVEYING PRACTITIONERS .

TITLE 12, CHAPTER 8, PART 2, NEW MEXICO ADMINISTRATIVE CODE 

MINIMUM STANDARDS FOR SURVEYING IN NEW MEXICO

3. POLICIES ADOPTED BY OUR BOARD

SHOULD BE REVIEWED FOR INCONSISTENCIES AFTER RULE CHANGES.

EXAMPLE: ADVISORY OPINIONS 

NOTE: 

OUR BOARD MAY BE REQUESTED TO COORDINATE  
LANGUAGE OR OTHER CHANGES TO STATUTES, SUCH AS 
CH. 47 NMSA, PROPERTY LAW AND THE SUBDIVISION ACT.

CHANGES CAN ONLY 

OCCUR BY LEGISLATIVE 

SESSION DEBATE, TESTIMONY 

AND ENACTMENT 

(GOVERNOR SIGNS BILL)

CHANGES  REQUIRE A “RULES 

HEARING” WHICH MUST BE 

ADVERTISED, SCHEDULED 

AND HEARD WITH WRITTEN 

OR ORAL TESTIMONY FROM 

PUBLIC

CHANGES  REQUIRE AN 

AGENDA ITEM AT A PUBLIC 

COMMITTEE HEARING WITH AN 

INITIAL DRAFT OF THE CHANGES 

AND A RESOLUTION TO ADOPT 

OR MODIFY AN EXISTING 

POLICY



IMPACTS ON NEW MEXICO LAWS 

AND CONVENTIONS
(AS THEY ARE REFERENCED IN VARIOUS 

STATUTES)

PRESENTER’S RECOMMENDATIONS:

• NCEES PARTICIPANTS SHOULD INQUIRE AND MONITOR WHAT OTHER 
STATES ARE FORMATTING FOR LEGISLATIVE LANGUAGE.

• THIS BOARD SHOULD BEGIN INQUIRIES FROM NM LEGISLATIVE 
ANALYSISTS AND LEADERSHIP ABOUT THE STRUCTURE AND RIPPLE-
EFFECT OF NEW LANGUAGE IN OTHER NMSA SECTIONS (SUCH AS 
PROPERTY LAW).

• SOMEONE SHOULD RECOMMEND THE ADOPTION OF NSPS LANGUAGE OR

– THE PUBLICATION OF A “BLUE BOOK” OR SIMILAR DESCRIPTIVE STATE 
PLANE HANDBOOK WHICH COULD BE ADOPTED BY THE BOARD, AND 
THEN REFERRED TO IN THE LEGISLATIVE LANGUAGE CHANGES.

• REMEMBER, THE “OLD” NM STATE PLANE SYSTEM DOESN’T JUST “GO 
AWAY”. THE VALUES WE NOW USE WILL GRADUALLY BECOME A 
REFERENCE THAT IS STILL VALID FOR DATA PUBLISHED ON CURRENT 
PLATS, MAPS, CONTROL SHEETS, ETC.

• RECONSIDER DEFINING AND REQUIRING METADATA IN THE NMAC AS AN 
INCLUDED RESPONSIBILITY PARTICULARLY FOR DIGITAL GEOSPATIAL 
DATA WHERE A SEAL AND SIGNATURE MAY NOT BE PRACTICAL.



TOPIC: THE FUTURE OF SURVEYING

• YOUR BOARD APPRECIATES THE OPPORTUNITY TO FOR THE 

AUDIENCE TO PARTICIPATE IN OUR RETREAT !

• ANY ADVICE OR THOUGHTS SHOULD BE DIRECTED TO OUR STAFF: 

PERRY M. VALDEZ, EXECUTIVE DIRECTOR Perry.Valdez@state.nm.us

THANK YOU !

SLIDESHOW ORGANIZATION:

CLIFF A. SPIROCK, NMPLS 4972, BOARD CHAIR 2019

SPECIAL THANKS TO WM. STONE AND MICHAEL DENNIS, NOAA.


