An Online PDH Coturse /
brought to you by
CEDengineering.com

North Carolina Standards of Practice
for Professional Land Surveyors

Course No: NC1-003
Credit: 1 PDH

Gilbert Gedeon, P.E.

CER

engineeringscom
Continuing Education and Development, Inc.

P: (877) 322-5800
info@cedengineering.com

www.cedengineering.com




North Carolina Standards of Practice for Professional Land Surveyors — NC1-003

Table of Contents

Chapter 1: Overview of the North Carolina Land Surveying Standards

North Carolina Board of Examiners for Land Surveyors
North Carolina Statutory Authority
North Carolina Administrative Regulations
North Carolina Board Disciplinary Authority

Chapter 2: North Carolina Standards of Practice for Professional Land Surveyors

NN [ |

3

1 NCAC 56
1 NCAC 56
1 NCAC 56
1 NCAC 56
21 NCAC 56
2.6 21 NCAC 56

2
2
2
2

2.1
2.2
2.3
2.4
2.5

.1601:
.1602:
.1603:
.1604:
.1605:
.1606:
Including Ground, Airborne, and Spaceborne Surveys
2.7 21 NCAC 56 .1607: Global Positioning Systems Surveys

General

Classification of Surveys
Classification of Boundary Surveys

Mapping Requirements for Boundary Surveys
Classification of Vertical Control Surveys

N U1 [A W (W

Specifications for Topographic and Planimetric Mapping,

— [CO

2.8 21 NCAC 56 .1608: Classification/Land Information System/Geographic

Information System Surveys

11

Chapter 3: Review of Disciplinary Cases

14

CASE 1: Joseph A. Gray, PLS: Survey Deficiencies and Conflict of Interest
CASE 3: Benjamin J. Purvis, PLS: Inadequate Boundary Investigation
CASE 3: Jan K. Dale, PLS: Inaccurate Surveys and Reporting
CASE 3: Roy R. Smith, Jr., PLS: Improper Property Recombination

14

15

15

16

CASE 3: Joseph R. Brochure, PLS: Inaccurate Survey and Elevation Certificates___16

Appendix A: References

17




North Carolina Standards of Practice for Professional Land Surveyors — NC1-003

Chapter 1

Overview of the North Carolina Land
Surveying Standards

North Carolina Board of Examiners for Engineers and Surveyors

The North Carolina General Assembly created the State Board of Examiners for Engineers
and Surveyors (Board) under G.S. §89C-4, as part of the North Carolina Engineering and
Land Surveying Act, Chapter 89C of the North Carolina General Statutes, to administer the
licensure and regulation of engineering and land surveying in the interest of the public
health, safety, and welfare. The Board consists of nine members appointed by the
Governor: four licensed professional engineers, three licensed professional land surveyors,
and two public members who are neither professional engineers nor professional land
surveyors. Of the land surveyor members, one and only one may hold dual licenses as a
professional land surveyor and a professional engineer. Members serve staggered five-year
terms, and no member may be appointed for more than two full terms.

North Carolina Statutory Authority

The North Carolina General Statutes (G.S.) are the state's collection of laws organized by
subject area into chapters, articles, and sections. Chapter 89C of the North Carolina General
Statutes, the "North Carolina Engineering and Land Surveying Act," was enacted by the
North Carolina General Assembly in the interest of public health and safety to regulate the
practice of engineering and land surveying in the State of North Carolina. Under this
chapter, the Board is responsible for reviewing applications, administering examinations,
licensing qualified applicants, and regulating the practice of professional land surveying
throughout the state. Under G.S. §89C-10, the Board is granted the power to adopt rules,
including the minimum technical standards that a licensee's survey work must meet.
Selected provisions of the General Statutes relevant to the standards, including G.S. §47-30
on the recording of plats and mapping requirements, are presented in Chapter 2 below.
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North Carolina Administrative Code

The North Carolina Administrative Code (NCAC) is a compilation of the rules and regulations
of North Carolina's regulatory agencies. It is organized by title, with each title representing
a department, and each chapter within a title representing a board or other agency. Title
21, Chapter 56 of the North Carolina Administrative Code (21 NCAC 56), adopted by the
Board under the authority of Chapter 89C, contains the Board's rules governing the practice
of engineering and land surveying. Section .1600 of that chapter, "Standards of Practice for
Land Surveying," formally establishes the technical requirements a land survey must meet
in North Carolina, covering the general requirements for surveys (21 NCAC 56 .1601), the
classification of surveys (.1602), the classification of boundary surveys (.1603), and the
mapping requirements for boundary surveys (.1604). These minimum technical standards
are periodically amended with the Board's approval. Selected provisions of the Standards of
Practice, along with the related statutory requirements for recording plats, are presented in
Chapter 2 below.

North Carolina Board Disciplinary Authority

The North Carolina Board of Examiners for Engineers and Surveyors is charged with the
duty of issuing licenses to those professional land surveyors it has determined to be
qualified. Under G.S. §89C-22, the Board has the authority to investigate complaints and to
bring disciplinary action against a licensee found to have violated Chapter 89C or a rule
adopted under it, including the Standards of Practice at 21 NCAC 56 .1600. The Board is not
authorized to settle boundary line disputes, establish costs for services, correct
miscalculations or errors in a survey of real property, or settle contractual disputes. These
types of problems are civil matters and are usually settled between the parties involved
either in or out of the courts. If wrongdoing by a licensee is proven in court, the Board
would like to have certified copies of any orders issued to prevent the wrongdoing from
happening again and to take other action as considered appropriate. Likewise, the Board
has no powers of restitution, as these are reserved for the courts.

Selected disciplinary case studies illustrating violations of North Carolina's Standards of
Practice for land surveyors are presented in Chapter 3 below.




North Carolina Standards of Practice for Professional Land Surveyors — NC1-003

Chapter 2

North Carolina Minimum Standards of Practice
for Professional Land Surveyors

North Carolina Board of Examiners for Engineers and Surveyors Rules, 21 NCAC 56
.1600: Standards of Practice for Land Surveying, and G.S. § 47-30

The following are excerpts from Section .1600 of Chapter 56 of Title 21 of the North
Carolina Administrative Code, Standards of Practice for Land Surveying, and from G.S. §
47-30 of the North Carolina General Statutes, Plats and Subdivisions; Mapping
Requirements, which the North Carolina Board of Examiners for Engineers and Surveyors
administers. If you wish to review the complete North Carolina Code, please visit the
websites at:

https://files.nc.gov/ncdeq/Energy%20Mineral%20and%20Land%20Resources/Land%20Qua
lity/Dam%20Safety/NCAC CH56 NCBELS.pdf

https://www.ncleg.gov/enactedlegislation/statutes/html/bysection/chapter 47/gs 47-
30.html

§2.1 21 NCAC 56 .1601: General

In order to better serve the general public in regulating the practice of land surveying in
North Carolina, the minimum standards of practice set forth in this Section are established,
and shall be observed by Professional Land Surveyors in the practice of land surveying.

§2.2 21 NCAC 56 .1602: Surveying Procedures

(a) A Professional Land Surveyor shall spend the necessary time and effort to make
investigation to determine if there are encroachments, gaps, lappages, or other
irregularities along each line surveyed. Points may be placed on the line from closed or
verified traverses and the necessary investigations made from these points. If these
investigations are not made, then the surveyor shall not certify to an actual survey of that
line and the plat shall contain the appropriate qualifications in accordance with the rules in
this Section.

(b) Any and all visible or determined encroachments or easements on the property being
surveyed shall be accurately located and indicated.

(c) With respect to investigation of property boundaries and recorded easements, the
surveyor shall examine the most recent deeds and recorded plats adjacent to the subject
property as well as all deeds and plats recorded after the date of the deed or plat upon
which the survey is being based (the survey reference deed or plat).

(d) Except as provided in Paragraph (e) of the Rule, metal stakes or materials of
comparable permanence shall be placed at all corners.



https://files.nc.gov/ncdeq/Energy%20Mineral%20and%20Land%20Resources/Land%20Quality/Dam%20Safety/NCAC_CH56_NCBELS.pdf
https://files.nc.gov/ncdeq/Energy%20Mineral%20and%20Land%20Resources/Land%20Quality/Dam%20Safety/NCAC_CH56_NCBELS.pdf
https://www.ncleg.gov/enactedlegislation/statutes/html/bysection/chapter_47/gs_47-30.html
https://www.ncleg.gov/enactedlegislation/statutes/html/bysection/chapter_47/gs_47-30.html
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(e) Where a corner falls in a right-of-way, tree, stream, or on a fence post, boulder, stone,
or similar object, one or more monuments or metal stakes shall be placed in the boundary
so that the inaccessible point may be located accurately on the ground and the map.

(f) The results of a survey shall be reported to the user of that survey as a map or report of
survey and, whether in written or graphic form, shall be prepared in a clear and factual
manner. All reference sources shall be identified. Artificial monuments called for in such
reports shall be described as found or set. When no monument is found or set for points
described in Paragraph (e) of this Rule, that fact shall be noted.

(g) Tie lines defined. Where the results of a survey are reported in the form of a plat or a
written description, one or more corners shall, by a system of azimuths or courses and
distances, be accurately tied to and coordinated with a horizontal control monument of
some United States or State Agency survey system, such as the North Carolina Geodetic
Survey, where such monument is within 2000 feet of the subject property, right-of-way,
easement or other surveyed entity. Where the North Carolina grid system coordinates of
said monument are on file in the Department of Public Safety, Emergency Management,
Geodetic Survey office, the coordinates of both the referenced corner or point and the
monument(s) shall be shown in X (easting) and Y (northing) coordinates on the plat or in
the written description or document. The coordinates shall be identified as based on "NAD
83," indicating North American Datum of 1983 or as "NAD 27," indicating North American
Datum of 1927. The datums of the National Geodetic Survey (NGS) are incorporated by
reference including subsequent amendments and editions, and may be accessed free of
charge at www.ngs.noaa.gov. The tie lines to the monuments shall be sufficient to establish
true north or grid north bearings for the plat or description if the monuments exist in pairs.
Control monuments within a previously recorded subdivision may be used in lieu of grid
control. In the interest of bearing consistency with previously recorded plats, existing
bearing control may be used where practical. In the absence of grid control, other natural or
artificial monuments or landmarks shall be used. In all cases, the tie lines shall be sufficient
to accurately reproduce the subject lands from the control or reference points used.

(h) Area is to be computed by double meridian distance or equally accurate method and
shown on the face of the plat, written description, or other document. Area computations by
estimation, by planimeter, by scale, or by copying from another source are not acceptable
methods, except in the case of tracts containing inaccessible areas and in these areas the
method of computation shall be stated.

8§2.3 21 NCAC 56 .1603: Classification of Boundary Surveys

General. "Boundary surveys" are defined as surveys made to establish or to retrace a
boundary line on the ground, or to obtain data for constructing a map, plat, or report
showing a boundary line. For the purpose of this Rule, the term refers to all surveys,
including "loan" or "physical" surveys, that involve the determination or depiction of
property lines. For the purpose of specifying minimum allowable surveying standards for
boundary surveys, the following four general classifications of lands in North Carolina are
established from the standpoint of their real value, tax value, or location. Each map shall
contain a statement of the calculated ratio of precision before adjustments or a statement of
positional accuracy.
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(1) Local Control Network Surveys (Class AA). Local control network surveys are traverse
networks utilizing permanent points for the purpose of establishing local horizontal
control networks for future use by local surveyors. For Class AA boundary surveys in
North Carolina, the angular error of closure shall not exceed ten seconds times the
square root of the number of angles turned. The ratio of precision shall not exceed an
error of closure of one foot per 20,000 feet of perimeter of the parcel of land (1:20,000).
When using positional accuracy standards for Class AA control and boundary surveys,
neither axis of the 95 percent confidence level error ellipse for any control point or
property corner shall exceed 0.05 feet or 0.015 meters plus 30 ppm measured relative to
the position(s) of the horizontal control points used and referenced on the survey.

(2) Urban Land Surveys (Class A). Urban surveys include lands that normally lie within a
town or city. For Class A boundary surveys in North Carolina, the angular error of closure
shall not exceed 20 seconds times the square root of the number of angles turned. The
ratio of precision shall not exceed an error of closure of one foot per 10,000 feet of
perimeter of the parcel of land (1:10,000). When using positional accuracy standards for
Class A control and boundary surveys, neither axis of the 95 percent confidence level
error ellipse for any control point or property corner shall exceed 0.10 feet or 0.030
meters plus 50 ppm measured relative to the position(s) of the horizontal control points
or property corners used and referenced on the survey.

(3) Suburban Land Surveys (Class B). Suburban surveys include lands in or surrounding
the urban properties of a town or city. For Class B boundary surveys in North Carolina,
the angular error of closure shall not exceed 25 seconds times the square root of the
number of angles turned. The ratio of precision shall not exceed an error of closure of
one foot per 7,500 feet of perimeter of the parcel of land (1:7,500). When using
positional accuracy standards for Class B control and boundary surveys, neither axis of
the 95 percent confidence level error ellipse for any control point or property corner shall
exceed 0.12 feet or 0.037 meters plus 90 ppm measured relative to the position(s) of the
horizontal control points or property corners used and referenced on the survey.

(4) Rural and Farmland Surveys (Class C). Rural and farmland surveys include lands
located in rural areas of North Carolina and generally outside the suburban properties.
For Class C boundary surveys in North Carolina, the angular error of closure shall not
exceed 30 seconds times the square root of the number of angles turned. The ratio of
precision shall not exceed an error of closure of one foot per 5,000 feet of perimeter of
the parcel of land (1:5,000). When using positional accuracy standards for Class C
control and boundary surveys, neither axis of the 95 percent confidence level error ellipse
for any control point or property corner shall exceed 0.15 feet or 0.046 meters plus 150
ppm measured relative to the position(s) of the horizontal control points or property
corners used and referenced on the survey.

§2.4 21 NCAC 56 .1604: Mapping Requirements for Boundary Surveys
(@) The size of a map shall be such that all details are legible on a copy.

(b) Any lines that are not actually surveyed shall be indicated on the map and a statement
included revealing the source of information from which the line is derived.

(c) All surveys based on the North Carolina grid system shall contain a statement identifying
the coordinate system referenced datum used.
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(d) All plats (maps), unless marked as "Preliminary Plat - Not for recordation, conveyances,
or sales" shall be sealed, signed, and dated by the Professional Land Surveyor and shall
contain the following:

(1) An accurately positioned north arrow coordinated with any bearings shown on the
plat. Indication shall be made as to whether the north index is true, magnetic, North
Carolina grid ('NAD 83' and realization (date of adjustment of coordinate system) or
'NAD27"), or is referenced to old recorded deed or recorded plat bearings. If the north
index is magnetic or referenced to old recorded deed or recorded plat bearings, the date
and the source (note if not determined) shall be indicated.

(2) The azimuth or courses and distances of every property line surveyed shall be
shown. Distances shall be in feet or meters and decimals thereof. The number of decimal
places shall be appropriate to the class of survey required in Rule .1603 of this Section.

(3) All plat lines shall be horizontal or grid measurements. All lines shown on the plat
shall be correctly plotted to the scale shown. Enlargements of portions of a plat are not
required to be to scale. Where the North Carolina grid system is used, the combined grid
factor shall be shown on the face of the plat. If grid distances are used, they shall be
shown on the plat.

(4) Where a boundary is formed by a curved line, the following data shall be given:
actual survey data or a series of subchords with bearings and distances around the
curve. If standard curve data is used, the bearing and distance of the long chord (from
point of curvature to point of tangency) shall be shown on the face of the plat.

(5) Where a subdivision of land is set out on the plat, all streets and lots shall be
accurately plotted with dimension lines indicating widths and all other information
pertinent to retracing all lines in the field. This shall include bearings and distances to
form a continuous closure of the entire perimeter.
(6) Control corners, and all other corners that are marked by monument or natural
object shall be identified on all plats, and all corners of adjacent owners along the
boundary lines of the subject tract that are marked by monument or natural object shall
be shown.
(7) The surveyor shall show one of the following (or note if could not be determined):
(A) The names of adjacent landowners;
(B) The lot, block, parcel, and subdivision designations; or
(C) Other legal reference.
(8) All visible and apparent rights-of-way, easements, watercourses, utilities, roadways,
and other such improvements shall be accurately located where crossing or forming any

boundary line of the property shown.

(9) Tie lines as required and defined in Rule .1602(g) of this Section shall be accurately
shown on the face of the plat, whether or not the plat is to be recorded.

(10) A vicinity map (location map) shall appear on the face of the plat.
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(11) Each map shall contain:

(A) the property designation;

(B) the name of owner or prospective owner;

(C) the location (including township, county, and State);

(D) the date or dates the survey was conducted;

(E) a scale of the drawing listed in words or figures;

(F) a bar graph;

(G) the title source; and

(H) a legend depicting nomenclature or symbols not otherwise labeled.
(12) Any map not certified for recording under G.S. 47-30, and all reports of survey,
shall contain this certificate signed by the Professional Land Surveyor in substantially the
following form:
"I certify that this map was drawn under my supervision from an actual survey made
under my supervision (deed description recorded in Book , page or other
reference source ); that the boundaries not surveyed are
indicated as drawn from information in Book , page or other reference
source ; that the ratio of precision or positional accuracy is

; and that this map meets the requirements of The Standards of
Practice for Land Surveying in North Carolina (21 NCAC 56. 1600)."

This day of , 2

Seal

Professional Land Surveyor
8§2.5 21 NCAC 56 .1605: Classification of Vertical Control Surveys

(a) General. Vertical control surveys are defined as measurements taken by surveying
methods (differential leveling, trigonometric leveling, and global positioning surveys) to
determine elevation with respect to vertical datum, usually National Geodetic Vertical Datum
of 1929 (NGVD29) or North American Vertical Datum of 1988 (NAVD88). Global Position
Surveys shall only be used to obtain Class C surveys. For the purpose of specifying
minimum allowable surveying standards, the following three general classifications of
vertical control surveys are established.

(1) For Class A vertical control surveys in North Carolina, the vertical error in feet shall
not exceed 0.10 times the square root of the number of miles run from the reference
datum.

(2) For Class B vertical control surveys in North Carolina, the vertical error in feet shall
not exceed 0.20 times the square root of the number of miles run from the reference
datum.
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(3) For Class C vertical control surveys in North Carolina, the vertical error in feet shall
not exceed 0.30 times the square root of the number of miles run from the reference
datum. The vertical error in global position surveys shall not exceed five centimeters
relative to the referenced benchmark(s) at the 95 percent confidence level (2 sigma)
accuracy as defined in Federal Geographic Data Committee Standards.

(b) A certificate, substantially in the following form, shall be affixed to all maps or reports:

"I, , certify that this vertical control survey was completed to
the Class standard [(21 NCAC 56.1605(a)] under my direct and responsible charge

from an actual survey made under my supervision."

8§2.6 21 NCAC 56 .1606: Specifications for Topographic and Planimetric Mapping,
Including Ground, Airborne, and Spaceborne Surveys

(a) General.

(1) "Topographic surveys" are defined as surveys that have as their major purpose the
determination of the configuration (relief) of the earth (ground) and the location of
natural or artificial objects thereon.

(2) "Planimetric mapping" is defined as producing a map that presents the horizontal
positions only for the features represented. This is distinguished from a topographic map
by the omission of relief in measurable form.

(3) "Airborne and spaceborne surveys" are defined as the use of photogrammetry,
LIDAR, IFSAR, or other similar measurement technologies for obtaining reliable
information about physical objects and the environment, including terrain surface,
through the process of recording, measuring, and interpreting images and patterns of
electromagnetic radiant energy and other phenomena. This Rule establishes minimum
allowable photogrammetric production procedures and standards for photogrammetric
mapping and digital data production.

(b) Production procedures for topographic and planimetric mapping surveys shall be in
accordance with the standards established by Part 3 of the Federal Geographic Data
Committee (FGDC) Geospatial Positioning Accuracy Standard and applicable extensions and
revisions. These standards are incorporated by reference including subsequent amendments
and editions. The material is available from the FGDC at www.fgdc.gov at no cost. Reporting
accuracy shall be in accordance with Part 1 of the FGDC geospatial standards.

(c) Topographic or planimetric maps, orthophotos, and related electronic data, unless
marked as "Preliminary Map," shall meet one of the below classes, as contractually specified
to FGDC Standards, or National Agriculture Imagery Program of the US Department of
Agriculture (NAIP) Standards, or to State adopted base mapping standards for horizontal
and vertical accuracies. The NAIP imagery standards are incorporated by reference including
subsequent amendments and editions and may be accessed free of charge at
http://www.fsa.usda.gov/Internet/FSA File/naip info sheet 2013.pdf. In the absence of a
specified standard, the surveyor shall conform the survey to the requirements for a Class B
survey.



http://www.fsa.usda.gov/Internet/FSA_File/naip_info_sheet_2013.pdf
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(1) For horizontal accuracy, the five general classifications are:

(A) Class AA surveys. For Class AA surveys in North Carolina, the relative accuracy
shall be equal to or no less than 0.033 meter (0.10 feet);

(B) Class A surveys. For Class A surveys in North Carolina, the relative accuracy shall
be equal to or less than 0.5 meter (1.64 feet);

(C) Class B surveys. For Class B surveys in North Carolina, the relative accuracy shall
be equal to or less than 1.0 meter (3.28 feet);

(D) Class C surveys. For Class C surveys in North Carolina, the relative accuracy
shall be equal to or less than 2 meters (6.56 feet); and

(E) Class D surveys. For Class D surveys in North Carolina, the relative accuracy
shall be equal to or less than 5 meters (16.40 feet).

(2) For vertical accuracy, the three general classifications are:

(A) Urban and suburban vertical control surveys (Class A). Urban and suburban
vertical control surveys include lands that lie within or adjoin a town or city. For
Class A vertical control surveys in North Carolina, the vertical error in feet shall not
exceed 0.10 times the square root of the number of miles run from the reference
datum.

(B) Other vertical control surveys (Class B). Other vertical control surveys include all
lands which are not covered by Class A as described in Part (A) of this
Subparagraph. For Class B vertical control surveys in North Carolina, the vertical
error in feet shall not exceed 0.20 times the square root of the number of miles run
from the reference datum.

(C) Trigonometric vertical control surveys (Class C). Trigonometric vertical control
surveys shall be used for vertical control for aerial and topographic mapping. The
vertical error in feet shall not exceed 0.3 times the square root of the number of
miles run from the reference datum.
(d) When the resulting product is a digital (electronic) data set, or a map or document that
consists of more than one sheet or otherwise cannot be certified, a project report shall be
certified. The report shall be marked "Preliminary" if applicable.
(e) Ground control for topographic and planimetric mapping projects shall be in North
Carolina State Plane Coordinate System grid coordinates and distances when the project is
tied to grid. A minimum of one permanent project vertical control point shall be shown.
(f) The project map or report shall contain the following information:
(1) Date of original data acquisition;
(2) Altitude of sensor and sensor focal length, as applicable;

(3) Date of document or data set compilation;
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(4) If hard copy product is produced, the maps shall contain a north arrow, map legend,
final document scale, including bargraph, and contour interval, as applicable;

(5) Coordinate system for horizontal and vertical denoting SI or English units (i.e.,
NADS83, assumed, or other coordinate system);

(6) A list or note showing the control points used for the project. The minimum data
shown for each point shall include: physical attributes (e.g. iron rod, railroad spike),
latitude and longitude (or X and Y Grid coordinates), and elevation, as applicable;

(7) If other data is included, the source and accuracy of those items shall be indicated;

(8) For topographic maps or data sets, contours in areas obscured by man-made or
natural features shall be uniquely identified or enclosed by a polygon identifying the
obscured area. The accuracies of the contours or of features in this obscured area shall
be noted "No reliance is to be placed on the accuracy of these contours;"

(9) A vicinity map depicting the project location on the first sheet of all hard copy maps
or in the report accompanying digital files; and

(10) The name of the client for whom the project was conducted.

(g) Nothing in this Rule shall be construed to negate or replace the relative accuracy
standards found in Rules .1601 through .1608 of this Section.

(h) A certificate, substantially in the following form, shall be affixed to all maps or reports:
"1, , certify that this project was completed under my direct and
responsible charge from an actual survey made under my supervision; that
this (insert as appropriate: ground, airborne or spaceborne) survey was
performed at the __ percent confidence level to meet Federal Geographic Data Committee
Standards; that this survey was performed to meet the requirements for a
topographic/planimetric survey to the accuracy of Class and vertical accuracy when
applicable to the Class __ standard, and that the original data was obtained on

(date) ; that the survey was completed on __ (date) ; that
contours shown as [broken lines] may not meet the stated standard; and all coordinates are
based on 'NAD 83' and realization (date of adjustment of
coordinate system) or 'NAD 27' and all elevations are based on (NGVD
29, NAVD 88, or other)."

(i) Documents transmitted electronically shall have the computer-generated seal removed
from the original file and a copy of the project report shall be certified and sent to the client.
The electronic data shall have the following inserted in lieu of the signature and date:

"This document originally issued and sealed by (name of sealer), (license number), on (date
of sealing). This electronic media shall not be considered a certified document. See the
project report for certificate and seal."

10
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8§2.7 21 NCAC 56 .1607: Global Positioning Systems Surveys

(a) General. Global Navigation Satellite Systems (GNSS) is the generic name of navigation
and positioning systems with global coverage that is comprised of GPS (Global Positioning
System, United States, originally Navstar), GLONASS (Global Navigation Satellite System,
Russia), Galileo (Europe), BDS (BeiDou Navigation Satellite System, China, also known as
COMPASS), and any other satellite-based navigation and positioning systems that provide
global coverage.

(b) The Professional Land Surveyor in responsible charge of the GPS survey shall certify all
prepared documents. When a map or document consists of more than one sheet, only one

sheet must contain the certificate and all others must be certified. The certificate or
metadata notes shall contain the following information:

(1) Class of GPS survey as defined in the Standards of Practice (or list the sections);

(2) Type of GPS field procedure, such as Static, Kinematic, Pseudo-Kinematic, Real-time
Kinematic, Real-time Kinematic networks, and Online Position User Service;

(3) Positional accuracy;

(4) Dates of survey;

(5) What datum and epoch coordinates or geographic positions are based on;

(6) Designation of fixed-control stations and their positional data;

(7) Geoid model used;

(8) Combined grid factor(s); and

(9) Units.

The certificate shall be substantially in the following form:

"I, , certify that this map was drawn under my supervision from

an actual GPS survey made under my supervision and the following information was
used to perform the survey:

(1) Class of survey:

(2) Positional accuracy:

(3) Type of GPS field procedure:

(4) Dates of survey:

(5) Datum/Epoch:

(6) Published/Fixed-control use:

(7) Geoid model:

(8) Combined grid factor(s):

(9) Units:

11
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(c) GPS surveys to provide control networks shall be performed in such a manner that it
meets a 95 percent confidence level of the positional accuracy of each point relative to the
published positions of the control points used and shall meet the accuracy standards of a
Class AA survey as set out in Rule .1603.

(d) GPS surveys performed to provide local horizontal or vertical Grid control on a parcel of
land where the boundary or topography of that parcel will be shown relative to NC Grid
horizontal or vertical datum shall be performed using techniques that will provide the
standards of accuracy for the class of survey being performed while determining the
horizontal or vertical positions of objects as set out in Rule .1603 or Rule .1606 as
applicable.

(e) Fixed station(s) used for the project shall appear on the map, plat, or report. The
minimum data shown for each fixed station shall be station name, horizontal position
(northing and easting) or latitude, longitude, elevation (ellipsoid or orthometric), and datum
and epoch.

8§2.8 21 NCAC 56 .1608: Classification/Land Information System/Geographic
Information System Surveys

(a) General: "Land Information System/Geographic Information System (LIS/GIS)" surveys
are defined as the measurement of existing surface and subsurface features for the purpose
of determining their accurate geospatial location for inclusion in an LIS/GIS database. All
LIS/GIS surveys as they relate to property lines, rights-of-way, easements, subdivisions of
land, the position for any survey monument or reference point, the determination of the
configuration or contour of the earth's surface or the position of fixed objects thereon, and
geodetic surveying that includes surveying for determination of the size and shape of the
earth both horizontally and vertically and the precise positioning of points on the earth
utilizing angular and linear measurements through spatially oriented spherical geometry,
shall be performed by a Land Surveyor who is a licensee of this Board unless exempt by
G.S. 89C-25. For the purpose of specifying minimum allowable surveying standards, five
general classifications of LIS/GIS surveys are established, any of which may be specified by
the client. In the absence of a specified standard, the surveyor shall conform the survey to
the requirements for a Class B survey.

(1) For horizontal accuracy, the five general classifications are:

(A) Class AA LIS/GIS Surveys. For Class AA LIS/GIS surveys in North Carolina, the
relative accuracy shall be equal to or no less than 0.033 meter (0.10 feet);

(B) Class A LIS/GIS surveys. For Class A LIS/GIS surveys in North Carolina, the
relative accuracy shall be equal to or less than 0.5 meter (1.64 feet);

(C) Class B LIS/GIS surveys. For Class B LIS/GIS surveys in North Carolina, the
relative accuracy shall be equal to or less than 1.0 meter (3.28 feet);

(D) Class C LIS/GIS surveys. For Class C LIS/GIS surveys in North Carolina, the
relative accuracy shall be equal to or less than 2 meters (6.56 feet); and

(E) Class D LIS/GIS surveys. For Class D LIS/GIS surveys in North Carolina, the
relative accuracy shall be equal to or less than 5 meters (16.40 feet).
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(2) For vertical accuracy, the three general classifications are:

(A) Urban and suburban vertical control surveys (Class A). Urban and suburban
vertical control surveys include lands that lie within or adjoin a town or city. For
Class A vertical control surveys in North Carolina, the vertical error in feet shall not
exceed 0.10 times the square root of the number of miles run from the reference
datum.

(B) Other vertical control surveys (Class B). Other vertical control surveys include
all lands which are not covered by Class A as described in Part (A) of this
Subparagraph. For Class B vertical control surveys in North Carolina, the vertical
error in feet shall not exceed 0.20 times the square root of the number of miles run
from the reference datum.

(C) Trigonometric vertical control surveys (Class C). Trigonometric vertical control
surveys shall be used for vertical control for aerial and topographic mapping. The
vertical error in feet shall not exceed 0.3 times the square root of the number of
miles run from the reference datum. The vertical error in Global Navigation
Satellite System (GNSS) surveys shall not exceed five centimeters relative to the
referenced benchmark(s) at the 95 percent confidence level (2 sigma) accuracy as
defined in Federal Geographic Data Committee Standards.

(b) Nothing in this Rule negates or replaces the relative accuracy standards found in Rules
.1601 through .1607 of this Section.

(c) The Professional Land Surveyor in responsible charge of the LIS/GIS boundary or
geodetic control survey shall certify all of the following in either written or digital form:

(1) Class of LIS/GIS survey. The method of measurement used to evaluate the accuracy
shall be described as either statistical testing or least squares adjustment results,
comparison with values of higher accuracy, and repeat measurements. The reporting
standard in the horizontal component is the radius of a circle of uncertainty, such that
the true or theoretical location of the point falls within that circle 95 percent of the time;

(2) Method of measurement (i.e. global navigation satellite systems, electronic
scanners, theodolite and electronic distance meter, transit and tape);

(3) Date(s) of the survey; and

(4) Datum used for the survey.
(d) A certificate, substantially in the following form, shall be affixed to all maps or reports:
"I, , certify that this project was completed under my direct and

responsible charge from an actual survey made under my supervision; that this survey was
performed to meet the requirements for an LIS/GIS survey [21 NCAC 56.1608] to the

accuracy of Class and vertical accuracy; when applicable to the Class standard

method used to evaluate the accuracy was ; method of measurement
; date(s) of survey ; datum used for survey

and all coordinates are based on ['NAD 83' and realization (date of

adjustment of coordinate system) or 'NAD 27']1 and all elevations are based on
(NGVD 29, NAVD 88, or other)."
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Chapter 3
Review of Disciplinary Cases

The following cases were extracted from the official Disciplinary Actions published by the
North Carolina Board for Professional Land Surveyors. The selected cases involve licensed
Professional Land Surveyors and illustrate different violations of North Carolina standards
governing the practice of land surveying.

CASE 1 Joseph A. Gray, PLS: Survey Deficiencies and Conflict of Interest

Licensee: Joseph A. Gray, PLS No. L-4716, Kings Mountain, NC
Case No.: V2022-106

Case Review: The Board's findings covered three separate survey maps prepared by the
licensee. Map 1 was inaccurate or substandard, failed to report results clearly and factually
as to an agreed-upon line, and failed to identify all reference sources. Map 2 was also
inaccurate or substandard, with conflicting notes on a line agreement, an incorrect deed
reference, incorrect ownership information, and unclear notes on whether monuments were
found or set, plus the same missing-reference-source problem. Map 3 was likewise
inaccurate or substandard, had unclear notes on monuments, failed to avoid a conflict of
interest by providing services on the same project without written agreement from all
interested parties, and created an actual encroachment on the adjoining property.

Violations: 21 NCAC 56 .0701(b); .1602(f); and, for Map 3, .0701(e)(1)-(2) (conflict of
interest) and .1602(a), (f).

Board Decision: Reprimand.

Why this matters: Three separate maps with recurring defects of the same basic kind,
unclear notes, missing references, uncertain monumentation, show a pattern rather than
one bad day. And Map 3's conflict-of-interest finding, paired with an actual encroachment it
caused, illustrates how technical carelessness and a failure to manage competing client
interests can combine to create real harm to a third party who wasn't even the client.
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CASE 2 Benjamin J. Purvis, PLS: Inadequate Boundary Investigation

Licensee: Benjamin J. Purvis, PLS No. L-4290, Greenville, NC
Case No.: V2023-031

Case Review: Covering two separate survey maps. Map 1 was an inaccurate or substandard
survey that failed to make adequate investigation, creating an overlap and a gap with
adjacent properties, and failed to accurately locate all apparent rights-of-way and
improvements on the boundary. Map 2 repeated the inaccurate survey and failed-clear-
reporting problems, plus the same failure to locate rights-of-way and improvements.

Violations: 21 NCAC 56 .0701(b); .1602(a); .1602(f); and .1604(d)(8).

Board Decision: Reprimand, a $2,000 civil penalty, and 8 PDHs specifically in boundary
retracement, in addition to the 15 PDHs normally required to renew a license.

Why this matters: An "overlap and gap" is the textbook failure mode of inadequate
boundary research; it means the surveyed line doesn't actually connect cleanly with the
neighboring properties' own surveyed lines, which is exactly the kind of error a thorough
record search and retracement process exists to prevent. The Board's remedy, targeted
continuing education specifically in boundary retracement, on top of the normal
requirement, matches the sanction precisely to the type of technical failure.

CASE 3 Jan K. Dale, PLS: Inaccurate Surveys and Reporting

Licensee: Jan K. Dale, PLS No. L-1250, Shallotte, NC

Case No.: V2022-078

Case Review: The Board found the licensee performed inaccurate or substandard surveys,
failed to report the results of surveys in a clear and factual manner, and failed to identify all
reference sources used.

Violations: 21 NCAC 56 .0701(b) and .1602(f).

Board Decision: Reprimand and a $1,000 civil penalty.

Why this matters: This case, paired with Case 1 and Case 2 above, shows how "failed to
identify all reference sources" is one of the most frequently cited standards violations in

North Carolina's record, a recurring reminder that a survey has to show its work, not just its
conclusion.
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CASE 4 Roy R. Smith, Jr., PLS: Improper Property Recombination

Licensee: Roy R. Smith, Jr., PLS No. L-3071, New Bern, NC
Case No.: V2023-056

Case Review: The Board found the licensee failed to report survey results clearly and
factually, and performed an inaccurate or substandard survey, specifically, by combining
properties across a road not owned by the same landowner, by creating a recombination
that required a different certification under G.S. 47-30(f)(11)(d), and by never having the
plat reviewed by the planning office and a review officer as required.

Violations: 21 NCAC 56 .1602(f) and .0701(b).
Board Decision: Reprimand and a $1,000 civil penalty.

Why this matters: Combining two legally distinct parcels into one recorded plat is governed
by specific statutory requirements; different certification language is required precisely
because combining ownership across a road and skipping required plat review has legal
consequences beyond a normal boundary survey. This case shows a standards failure that's
really a misunderstanding (or disregard) of when a different legal procedure applies.

CASE 5 Joseph R. Brochure, PLS: Inaccurate Survey and Elevation Certificates
Licensee: Joseph R. Brochure, PLS No. L-1759, Oak Island, NC (license status: Surrendered)
Case No.: V2024-021

Case Review: The Board found the licensee performed inaccurate or substandard surveys;
specifically, the house itself was not accurately located, and produced inaccurate or
substandard elevation certificates, in addition to improperly using facsimile signatures and
failing to include the date of signing on a document.

Violations: 21 NCAC 56 .0701(b) (twice, survey and elevation certificate); .1103(a)(3); and
.1103(a)(4).

Board Decision: Voluntary and permanent surrender of his Land Surveying Certificate of
Licensure.

Why this matters: An elevation certificate directly affects a property owner's flood insurance
rating and premiums; an inaccurate one isn't a paperwork problem; it can cost a
homeowner real money or leave them under-insured for actual flood risk. Combined with a
house that was never accurately located in the first place, this case shows two separate
categories of fieldwork accuracy failure in one matter, serious enough that the licensee
chose to give up the license entirely rather than contest it.
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