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When is a Surveyor Needed?

What is the Definition of “Practice of Survey”
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Problem:  GIS Professionals’ 

work products being prohibited

... when CA's surveyor licensing Board thinks 

they violate statutes

Who Enforces the 

Practice of Survey vs GIS Professional Practice?
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Who Enforces the Practice of Survey vs 

GIS Professional Practice?

MySitePlan.com
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MySitePlan.com

MySitePlan.com
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MySitePlan.com

63 Cases of BPELSG Citations
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63: Citations for practicing surveying 

without a license

• 39: Not GIS related, generally offering surveying 
services without a license

• 24: Are GIS related, frequently with multiple citations

• 18: Maps quantitatively relating fixed works to 
property boundaries (1 was dismissed), “dimensions”

• 5: Location or elevation of fixed works

• 4: Contours of the earth’s surface (including drone 
photogrammetry)

• 2: Quantitative statements about map accuracy

• 1: Preparing a subdivision map

Another Citation, for

Overlaying an Assessor’s parcel on 

geoimagery and a topo map
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Stated Objections

• Dimensions between boundary lines and fixed 
works is always the practice of survey

• Possible mis-use of map by uninformed 
citizens

• Public confusion – need to protect the health, 
safety, and welfare of the citizens

• (PBELSG Board interprets use of Assessor 
maps as determining boundaries)

PURPOSE OF ASSESSOR 

MAPS

POSE OF ASSESSOR MAPS

• INVENTORY

•LOCATE

•IDENTIFY

•APPRAISE
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Concern for 

Public Health, Safety, & Welfare

THE PROBLEM: Improper Use of GIS Data by General Public 
and Public Officials

• Use of GIS Basemaps to Determine Locations

• Lack of Awareness of GIS Basemap Quality:
Accuracy
Currency
Data Source 
Method of Compilation

LACK OF ADEQUATE METADATA

• Lack of Explicit GIS Basemap Reference to Data Sources

What Defines the 

Practice of Survey vs GIS Professional Practice?

California's BUSINESS AND 

PROFESSIONS CODE (BPC)   

DIVISION 3. PROFESSIONS 

AND VOCATIONS [5000 -

9998.11]

CHAPTER 15. Land 

Surveyors [8700 - 8805]

ARTICLE 3. Application Of 

The Chapter [8725 - 8731]

Section 8726 (a)

A person … practices land 

surveying … does or offers 

to do …the following:

Https://Leginfo.Legislature.

Ca.Gov/Faces/Codes_Displa

ytext.Xhtml?Lawcode=BPC

&Division=3.&Title=&Part=

&Chapter=15.&Article=3.
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Definition of Practice of Surveying
CA BPC DIVISION 3, CHAPTER 15, ARTICLE 3, Section 8726 (a)

• (1) Locates, relocates, establishes, reestablishes, or retraces
the alignment or elevation for any of the fixed works 
embraced within the practice of civil engineering, as described 
in Section 6731.  (last amended 1990)

• (2) Determines the configuration or contour of the earth’s 
surface, or the position of fixed objects above, on, or below 
the surface of the earth by applying the principles of 
mathematics or photogrammetry. 

• (3) Locates, relocates, establishes, reestablishes, or retraces 
any property line or boundary of any parcel of land, right-of-
way, easement, or alignment of those lines or boundaries.

Crux of the Issue – undefined words
• Locates, relocates, establishes, reestablishes, and

retraces are not defined in the statute, and imprecisely 

defined in Black’s Law.

• The statute does not make a distinction between 

original survey documentation and depictions of 

boundary lines that are derivative representations

taken from original survey documents.

• As a consequence, some GIS Professionals' maps and site 

plans that depict (represent) boundary lines have been 

cited,  prohibited, and fined by the BPELSG Board, even 

though it is NOT their purpose to establish the 

authoritative, legal location of such boundaries.
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Inadequacy of the CA’s PLS definition
The convergence of surveying and GIS technologies

• Mobile field data collection devices are easy to use

• Use of UAS drone technology for mapping

• High precision of positioning systems are 

easily obtained and used by non-licensed people. 

CGIA+CalGPN Joint 

Committee on GIS 

Best Practices

Convened to provide the CA GIS Community with 
clear guidance on how to avoid conflict with 
professional surveying in conducting GIS 
Professional activities and services.
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https://cgia.org/wp-

content/uploads/2025/04/Recom

mendations-2025-

Version_20250409_FinalDraft_For

matted.pdf

https://cgia.org/initiatives/caut

ions-to-geospatial-

professionals/

Do’s and Don’ts:

A Strict 

Interpretation of 

Section 8726

Don’ts

• Contours

• Elevation-derived hydrography

• Parcel boundary in relation to 

fixed works

• Dimensions
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Do’s

• Metadata
– Projection, Reference Frame, Epoch

– Data source(s) and date(s)

– Method of compilation

– Contact person / agency

• Disclaimer
– This is not a survey product

– NOT suitable for legal or authoritative cadastral purposes

• Statement of Intended Use and Purpose

What Do Surveyors Actually Do?

• Measure and document authoritative location 

• Assess and mitigate map accuracy and 

locational errors

• Produce authoritative original (source) 

data/documents for location of boundaries, 

monuments, reference points, fixed works, 

elevation, shape of the Earth

• Interpret cadastral law and practices
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Surveyor  Needed !

Detecting and Correcting 

Errors

Survey Work = Measurement
• Property and Boundary

– Fencing, encroachment, 

sales

• Dam Deformation 

Studies

• Preliminary Topography 

Maps

– Pipeline, Roads

– Site design
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Governmental

Boundaries

Metes & Bounds

description

PLSS Reference Grid for Boundaries
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Boundary Reference to PLSS

FGDC 

Cadastral 

Standards

Private Surveys for Subdivision
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Corner Record
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What Do GIS Professionals Actually Do?

• Perform geographic analysis

• Location-based data application services

• Cartographic display of map-based 
information

• Represent surveyed location in non-
authoritative maps

• Create geospatial databases

• Create geospatial software and applications

• Manage GIS systems and operations
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EVOLUTION FROM                 

PAPER TO DIGITAL

•USAGE IN GIS: Assessor parcel layers are the 
base of many GIS disciplines 

•ADVANTAGES: Location based, Key Identifier,  
Contiguous graphical representation of parcels

•Location, Inventory, ANALYZE

Assessor's Parcel Maps to GIS Data

+
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GIS Basemap is a Repository Compiled 

from Local Government Geodata

GIS Basemap is a Repository Compiled 

from Local Government Geodata
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Geodata Analysis - Geoanalysis

Transportation & Public Works
Palo Alto’s Construction Project Coordinator
identifies and highlights where utility repair project may conflict with new pavement project
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Infrastructure:

Water • Source

• Digitized from County Water 

District (Georeferenced TIFs)

Automated Orthoimagery 

Classification of Impervious Surfaces

Object-oriented image 
classification method classifies 
image objects or segments 
(groups of pixels delineated as 
polygons) instead of individual 
pixels, allowing for the 
incorporation of shape and 
context into the classified data 
output. 

Infra-red 
imagery

Classification of impervious 
surfaces
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Elevations, Digital Terrain Models 
support many uses

Slope
Analysis

Elevation 
contours

3-D Projection

Geoanalysis: mortgage foreclosures
http://www.usatoday.com/news/graphics/foreclosure_map/foreclose.htm
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Parcels & Transportation on Orthophoto

Additional Layers of Interest
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Usage Can Determine When GIS Needs 

Surveyor Supervision
• Surveyor Supervision for:

– Determining Authoritative Location of Property Boundaries

– Engineering Design Location of Fixed Works

– Locating Elevation Contours or Shape of the Earth for 
Engineering Design, Land Development, etc.

– Creating Survey Control & Geodetic Control

– Determining and Certifying Basemap Accuracy

• Non-Survey GIS Professional Services include:

– Infrastructure Inventory and Maintenance

– Planning and Analysis

– Environmental Management

– Social, Demographic, Economic, Tax Maps

– Guides, Educational, Advertising maps

Collaborating to Solve the Problem

• Outreach to Surveyors

• Suggest revisions to §8726

• GIS Professionals need to improve operating 
techniques

CGIA+CalGPN Joint 

Committee on GIS Best 

Practices
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CGIA + CalGPN work group 

Action Plan
1 - Concise, one- or two-page document that clearly outlines the boundaries 

defined by the PLS Act … DONE

2 - Analyze cases BPELSG has brought against GIS professionals … MOSTLY DONE

3 - Identify problems with current statute both for GIS professionals and also for 

surveyors (e.g., undefined terms, contradictions) … PARTIALLY DONE

4 - Confer with surveyors (CLSA, CSRC) to incorporate their opinions.

5 - Produce a recommendation for changing the statute. … Draft Suggestions To 

Improve Definitions PARTIALLY DONE

6 - Develop a strategy for changing the statute (in collaboration with CLSA and 

related organizations)

Draft Suggestions to Revise 

Section 8726 
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A Better Definition
Proposed in the GIS Professionals’ Amicus Brief

• Establish - creates a boundary with an 
original survey, for purposes of describing 
the location of lines and corners of a parcel 
that has not previously been described in a 
conveyance document. 

"Establish" only happens once, thereafter, 
maps showing the boundary are
representational depictions of boundaries.

A Better Definition
Proposed in the GIS Professionals’ Amicus Brief

• Locate - finds (and marks) the boundary line on 
the ground; marks the location on the ground 
where a fixed work will be constructed or 
installed.  

"Locate" does not mean depicting the 
boundary line on a map that does not have 
authoritative certification in determining or 
defining or establishing the legal location of a 
boundary or fixed work. 
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URISA(GPN)+NSPS  GIS-Surveyor Work Group 

Draft Recommendations for NCEES Model Law 

B.4. Practice of Surveying—

a. The term “Practice of Surveying,” shall mean 
providing … professional services … involving BOTH:

1. the making of geometric measurements and 
gathering related information pertaining to the 
physical or legal features of the earth, 
improvements on the earth, the space above, on, or 
below the earth   AND

2. providing, utilizing, or developing the same into 
surveying deliverables, the purpose of which is to 
establish a legal basis for the reported locations, 
shapes, positions, and sizes.

URISA+NSPS  GIS-Surveyor Work Group 

Draft Recommendations for NCEES Model Law 

Surveying Deliverables—Authoritative maps, 

graphics, data, plans, reports, descriptions, 

applications, projects or other similar electronic or 

printed products, resulting from the practice of 

surveying as defined in Section B.4 of this Act, and 

fit for the intended use of the surveying service(s) 

provided.



GIS Professionals and Surveyors 
Clarify Professional Domains

CalGIS 2026

1/22/26

page  28

URISA+NSPS  GIS-Surveyor Work Group 

Draft Recommendations for NCEES Model Law 

Professional services include acts … related to any one 
or more of the following:

iii. Performing an original survey or retracement 
survey Locating, relocating, establishing, 
reestablishing, or retracing property lines or 
boundaries of any tract of land, road, right of way, 
or easement

v. Locating or laying out alignments, positions, or 
elevations for the design and construction of fixed 
works with sufficient accuracy and precision to be 
relied upon for the provision of architectural and 
engineering services related to fixed works

URISA+NSPS  GIS-Surveyor Work Group 

Draft Recommendations for NCEES Model Law 

• Original Survey - performing a boundary survey for 
purposes of locating, on the ground and describing 
the location of, an interest in real property that has 
not been previously described in a document or 
documents conveying an interest in that real 
property. 

The term includes the subdivision of a section or 
portions of a section of land under common 
ownership in the United States Public Land Survey 
System, where no such subdivision has been 
previously conducted on the ground.
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URISA+NSPS  GIS-Surveyor Work Group 

Draft Recommendations for NCEES Model Law 

• Retracement Survey - performing a boundary 
survey of real property that has been previously 
described in a document or documents conveying 
an interest in that real property by applying the 
appropriate boundary law principles governed by 
the facts and evidence found in the course of 
performing the survey. The term includes retracing 
the lines and corners of a previous original survey of 
real property.

URISA+NSPS  GIS-Surveyor Work Group 

Draft Recommendations for NCEES Model Law 

Authoritative — shall mean being presented as

legally reliant (legally admissible), trustworthy and 

competent when used to describe surveying 

deliverables.
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GIS Professionals need to improve 

operating techniques

• Reference maps to original sources

• Understand how maps connect to Geodetic Control

• Collaborate with surveyors when Adjusting Maps to Imagery

• Provide Adequate Metadata

NEEDED: Referential Links to Related Documents
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Map Layer Meditation

How To Align

Multiple Data Theme Layers?
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With Toothpicks!
Geospatial Data Referenced to Geodetic Control

Alignment of Themes to each other using 

certified and documented Georeferencing

Geodetic Control is the foundation for 
all geospatial products
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Different map georeferences can cause problems
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Different Datum Georeferences

Parcel Boundaries    NAD83(CORS96)

Orthophoto Control NAD83(2011)

Adjusting Parcels to an Orthophoto
Reference Datum and Date (Epoch) makes a difference

Datum Shifts: NAD83(CORS96) to NAD83(2011)

Scale = 4 cm
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All data themes Need to Adjust to the 

same Geodetic Control Network

• Metadata - need to know how, and when, the data was 
collected
– Projection, Reference Frame (Datum), Epoch

– Data source(s) and date(s)

– Method of compilation

– Contact person / agency

• Disclaimer
– This is not a survey product

– NOT suitable for legal or authoritative cadastral purposes

• Statement of Intended Use and Purpose

Q & O

before we begin the Geodetic Control seminar 

part of this presentation ... 

What are your Questions and Opinions?
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What GIS Professionals Need To 

Know About Geodetic and Survey 

Control 

How Accurate is GPS?



GIS Professionals and Surveyors 
Clarify Professional Domains

CalGIS 2026

1/22/26

page  36

How Accurate is GPS?
GPS Signal Varies Continuously

Designated Reference Network 

of Control Points 

This adjustment 

process is 

called 

“realization” 

which 

establishes a 

new DATUM 

every few years.

NAD83     (1986)

(HPGN)

(HARN)

(CORS96)

(NSRS2007)

NAD83    (2010)
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Designated Reference Network 

of Control Points

Comparing a GPS Observation with 

the Reference Network
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Applying the Reference Network 

Correction to the GPS Observation

Using CGPS for Accurate Positioning
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Earth’s Tectonic 
Plates 

(Lithosphere)

You are 

here

California’s 
Tectonic Plates
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Plate 

Tectonics

Parts of 

California 

Move NW 

~1.5 Feet 

Every

10 Years 

(45 mm/yr)

Geodetic Control

California Spatial Reference Network (CSRN)
A legislated, state-wide datum, consistent with the NSRS and adapted to our 

unique geophysical environment

•Passive Monuments:

– Thousands of monuments set in the ground 

– They require periodic re-observation to 

determine accurate relative position.

– Position only valid at the time of survey.

– NGS no longer re-observes these monuments

•Continuous GPS (CGPS)

– ~830 CGPS station collects data 24 hours a day 

and its relative position is continually 

monitored.

– Positions that change due to earthquakes, 

subsidence and crustal motion are updated 

periodically.  



GIS Professionals and Surveyors 
Clarify Professional Domains

CalGIS 2026

1/22/26

page  41

Geodetic Control: CSRN

California Spatial Reference Network

•These are the Toothpicks!

•Network of Continuous GPS-

observed  geodetic control

•Active: ~830 CGPS Stations

•CSRN is comprised of CGPS 

infrastructure, database archive 

& adjustment software

•The CSRC was established to 

provide and maintain the 

geodetic network in California.

NSRS – National Spatial 

Reference System

NATIONAL GEODETIC SURVEY  (NGS) oversees 

the Continuously Operating  Reference Stations  

(CORS) 

NGS CORS GPS network installed per defined 

standards

CORS Base Station providing 

published coordinates
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Displacement from the El Mayor 

Cucapah Earthquake, April 4, 2010.

VELOCITIES = estimated amount of 

annualmovement due to plate tectonics.

EPOCH = time stamp of when the 

computed positions are valid.

Tectonic Motion Requires

Monuments To Be Recalibrated

Datum Tag NAD83 -- a Very Brief Primer
(NAD=North American Datum)

NAD27 was a regional datum based on a single survey point in Kansas 
and on an astronomically derived reference ellipsoid.

Datums are realized (measured and recalibrated) more precisely and 
more accurately by GPS, successive datums are documented with 
a Datum Tag.

NAD83 (1986) Major recalibration, was originally based on hundreds 
of thousands of points from VLBI* networks.

GRS80 is the reference ellipsoid (computational model) 
that best fits the earth’s geoid surface, used to compute geodetic 
coordinates in WGS84 and NAD83.

Epoch Tag (Epoch Date) – coordinate recalibration date between 
epochs using a velocity model

• Examples of datum tags:   NAD83 (1986), NAD83(1992), NAD83(CORS96), 

NAD83(2007), NAD83(2011) (2010.00)

*    VLBI: Very Long Baseline Interferometry, ground-based radio relay stations
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Velocities: NAD83(2011) Epoch: 2010.00

Scale = 10 mm / yr

• In addition to episodic realizations (adjustments), CGPS 
arrays allow scientists and surveyors to model secular 
motion in terms of “velocities”.

• Coordinate updating based on velocity models is 
documented between major datum adjustments by 
adding a dating term called an epoch date expressed in 
decimal years 
(e.g. 2013.54 = July 17th 2013).

• The current NGS version of NAD83 is properly expressed   
as   NAD83(2011)     2010.00

When adding new layers (themes) to the GIS database, 
Geodetic Control registration should be adjusted to a 
common Epoch Date.

Datum Tag
Epoch Date

NAD83 – An Evolving Reference
Velocity Models and Epochs
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Are Your Map Layers Properly Aligned?
Adjusted to the same Datum? 

Adjusted to same Epoch date using velocity models?

Alignment w/common, Datum Adjustment

Different DatumsData Capture

Aerial Imagery, Remote Sensing, and 

GPS Mapping deliverables should be 

referenced to current geodetic 

control, with metadata to include: 
• Reference Ellipsoid

• Projection

• Coordinate System Zone 

• Measurement Unit
(U.S. Survey Foot, International Foot)

• Epoch Date 

• Datum / Datum Tag

• Velocity Model used

• Method of Compilation

• Data Source(s) and Date(s)

• Contact Info for data sources

Courtesy of Towill, Inc.

All data themes Need to Adjust to 

the same Geodetic Control Network
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RFPs should specify survey and photogrammetric data 

to be tied into the defined Geodetic Control 

Network.

Surveyors should have proficiency in tying survey 

observations to the defined Geodetic Control 

Network.

GIS professionals should have proficient methods for 

aligning all geographic database layers with 

Geodetic Control layer.

GIS professionals / project managers should 

collaborate with Surveyors.

If the recommendations are implemented

What Does This Mean for 

Land Surveyors & GIS Professionals?

Earth model:  Ellipsoid of revolution

Best-fit ellipsoid
(e.g., GRS-80, WGS-84)

Equatorial 

plane

Earth mass center

b = semi-minor axis

(polar radius)

a = semi-major axis

(radius of equatorial plane)

Geoid: surface was 
"mean sea level," now = 
"equal gravity potential"

a = 6,372,137.000 m ≈ 3963 mi

b = 6,356,752.314 m ≈ 3950 mi

Ellipsoid flattening

f = (a – b)/a ≈ 0.335%

1/f ≈ 298.25722

Ellipsoid fits geoid to 
within about ±100 m worldwide

From Michael Dennis, NGS, "Illustrated Guide to Geodesy"
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The ellipsoid, the geoid, and you

Earth Earth 

surfacesurface

Orthometric height, Orthometric height, HH

Geoid height, Geoid height, NNGG

Ellipsoid height, Ellipsoid height, hh

Deflection of the verticalDeflection of the vertical

Mean Mean 

sea levelsea level

h h ≈≈ H + NH + N
GG

Note:Note: Geoid height is Geoid height is negativenegative everywhere in the coterminous USeverywhere in the coterminous US

h h == H + NH + N
GG

You are hereYou are here

(but it is (but it is positivepositive in most of Alaska)in most of Alaska)
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more

Q & A


