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OVERVIEW:  The establishment of the survey control of an area for the location and 

design of a roadway is to be performed by Global Positioning System (GPS) 
and/or conventional survey methods.  Accuracy and completeness of 
information are of prime importance. 

 
It should be noted that this chapter presents a change in survey 
methodology, from traditional route surveying techniques to planimetric 
topographic data collection methods.  All aspects of the design and 
construction phases can be staked from traverse control.  The centerline is 
not necessarily the controlling feature for survey purposes.  Although State 
Plane coordinates and digital terrain models are utilized in the design 
process, centerlines can be a means of location utilizing station and offset.  
For current information and additional references on survey-related items, 
see the Division of Highway Design Survey Coordination Web page. 
 

FIELD CONTROL 
RECONNAISSANCE: The surveyor should make every effort to obtain information for any existing 

control of the project area.  If any primary control exists from National 
Geodetic Survey  (NGS) or from others that may have set control for the 
Department of Highways, it is highly recommended that this control be used 
for further densification of the project.  Recovered control monumentation 
must be evaluated before being used as a basis for new control surveys. 
 
Recovered NGS monumentation will be reported by using the NGS online 
Mark Recovery form.  Destroyed monumentation will be reported to the 
NGS Kentucky Geodetic Advisor. 

 
  The initial horizontal and vertical control should be established for use in 

design, right-of-way, and construction phases of the project. 
 

GPS PROCEDURES  
FOR PRIMARY  
CONTROL: Horizontal Control 
 

All horizontal control for primary control shall utilize the Kentucky Federal 
Baseline Network (FBN).  A minimum of two FBN monuments shall be used 
as fixed control for a project. Any existing NGS horizontal control stations 
(first or second order only) may be included in the control network for quality 
checks but will not supersede any Kentucky FBN monument.   

CONT. 
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GPS PROCEDURES  
FOR PRIMARY  
CONTROL (cont.): All horizontal control shall be tied to the NAD83/1994 Kentucky State Plane 

Coordinate System, Lambert Projection.  Kentucky uses the North Zone, the 
South Zone, and the Single Zone.  Final coordinates shall be Project Datum 
Coordinates  (see Exhibit 300-01).  All coordinates, distances, and 
elevations shall be based on the U.S. survey foot definition, as defined by 
NGS.  
 

 Horizontal coordinates for primary control that utilize GPS methods shall 
comply with the Geometric Geodetic Accuracy Standards and Specifications 
for Using GPS Relative Positioning Techniques, published by the Federal 
Geodetic Subcommittee. 

  
Allowable GPS methods will be static or fast static.  RTK (Real Time 
Kinematic) methods will not be allowed for primary control.  Dual frequency 
receivers are recommended, and the occupation times will be such that a 
minimum of second-order specifications is obtained as specified by 
Geometric Geodetic Accuracy Standards and Specifications for Using GPS 
Relative Positioning Techniques. 

 
  Vertical Control 
 
  All vertical control obtained from GPS shall comply with the Geometric 

Geodetic Accuracy Standards and Specifications for Using GPS Relative 
Positioning Techniques. GPS control is also to comply with any additional 
specifications as outlined below. 

 
Elevations obtained from GPS are to originate from NGS benchmarks of 
second- or higher-order accuracy.  If vertical control is established by GPS, 
the number of existing vertical control monuments from which to originate 
depends on the accuracy required, but in no case is the number to be fewer 
than four.  The surveyor should distribute the four or more monuments 
equally, covering the entire project area.  Control extended from GPS shall 
use differential positioning techniques, with a minimum of three receivers 
observing no fewer than four satellites for a minimum of 60 minutes in 15-
second epochs or less.  GPS-derived elevations shall be referenced to the 
North American Vertical Datum of 1988 (NAVD88) and shall utilize the most 
current geoid model.  All elevations shall be based on the U.S. survey foot 
definition.  

 
CONVENTIONAL  
SURVEYS  FOR  
PRIMARY  
CONTROL:  Horizontal Control 
 

    Accuracy—All survey work for conventional methods shall meet or 
exceed the minimum “Standards of Practice” as specified by the 
Commonwealth of Kentucky, State Board of Licensure for Professional 
Engineers and Land Surveyors (201 KAR 18:150). 

CONT. 
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CONVENTIONAL  
SURVEYS  FOR  
PRIMARY  
CONTROL (cont.): 

    All horizontal control set using conventional equipment (e.g., Total Stations) 
shall be done to second-order specifications, Class 1 or better (see Exhibit 
300-02).  The horizontal distance accuracy is based on the relationship of 
the distances between two points and the standard deviation of that 
distance. 

  
     Vertical Control 
 

    Accuracy—All survey work for conventional methods shall meet or 
exceed the minimum “Standards of Practice” as specified by the 
Commonwealth of Kentucky, State Board of Licensure for Professional 
Engineers and Land Surveyors (201 KAR 18:150).   

 
When elevations are obtained by differential leveling procedures, levels 
shall originate from NGS benchmarks of second- or higher-order accuracy.  
Reference all elevations to the North American Vertical Datum of 1988 
(NAVD88).   

 
All level runs for vertical control shall meet Second-Order, Class I, 
Specifications as shown in Exhibit 300-02. 

   
PHOTOGRAMMETRIC:  
CONTROL: All control set for KYTC mapping using photogrammetric techniques shall 

be classified as primary control and set in accordance with procedures 
described above.  

    
   All horizontal control set for photogrammetric purposes shall utilize GPS 

methods and comply with the Geometric Geodetic Accuracy Standards and 
Specifications for Using GPS Relative Positioning Techniques. 

 
   Elevations for photogrammetry may be derived by GPS as long as the 

methodology from GPS Procedures for Primary Control on the previous 
pages is followed. If differential (conventional) levels are used, the vertical 
control methods in Conventional Surveys for Primary Control described 
above are used. 

 
   Monumentation for photogrammetric control shall be set as described in 

Primary Monumentation on the following page.  

CONT. 
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PRIMARY  
MONUMENTATION:  Primary monumentation shall be as prescribed by the Federal Geodetic 

Control Subcommittee (FGCS).  FGCS requires that all First- and 
Second-Order Class II horizontal and vertical control be monumented and 
described.  It may be advantageous to utilize the same monument for 
both horizontal and vertical control.   

 
The Department requires that all projects have pairs of permanent 
intervisible monumentation spaced along the project not more than 2,000 
feet apart.  If possible, the surveyor should locate the monuments to avoid 
destroying or disturbing them during construction.   
 
The monuments shall be concrete and either 5 inches x 5 inches square 
or 6 inches in diameter (minimum dimensions) and not less than 2.5 feet 
deep.  The monuments shall contain a rebar not less than 5/8-inch in 
diameter driven 2 feet below the bottom of the hole.  The top of the rebar 
shall be approximately 2 inches below the top of the monument. 
 
The monuments shall have aluminum or bronze identifier caps with the 
description of the agency that set the monument and the year the 
monument was set.  All monuments shall be marked “KYTC Survey 
Control.”   
 
If good, sound (permanent) rock is encountered, drill a minimum of 12 
inches and countersink and concrete the disks in the drilled hole.  For 
primary control, use a rebar of at least 5/8-inch diameter driven 2 feet 
below the bottom of a 2-foot-deep hole.  Fill the hole with concrete with 
the top of the rebar no greater than 1 inch above ground elevation.   
 
A 48-inch minimum carsonite witness post will witness each monument, 
with a label recognizing the point as a KYTC Survey Control point.  It is 
important to note that the continued value of a control survey is 
dependent on the permanence of the monuments placed.   
 
The Department may also approve alternate monumentation (see Exhibit 
300-04). 
 
As with all field activities, ground survey crews establishing primary 
control should respect the rights of individual property owners and ask for 
permission before entering their property.  For more information, see HD-
304, “Other Survey Activities.”  

CONT. 
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SUPPLEMENTAL  
CONTROL:  Supplemental control can be defined as additional points set when further 

densification of primary control is needed. Supplemental control may be 
set using conventional methods or Real Time Kinematic (RTK) methods.  
Horizontal coordinates and elevations for supplemental control shall begin 
from the primary control and check back in to the primary control.  All 
supplemental control (horizontal and vertical) shall be set using Second-
Order, Class II or better, Specifications (see Exhibit 300-02). 
 
Monumentation for supplemental horizontal control shall be a minimum of 
24-inch rebar (#4 or larger) with a plastic or aluminum cap. The cap shall 
contain the “KYTC” text. 
 

  Supplemental vertical control should be conveniently located and accessible 
and of a stable, permanent nature.   
 

 SURVEY REPORT:  The final survey report shall contain: 
 

 Purpose of the survey 
 Number of intervisible monuments set and any supplemental physical 

feature points  
 A map to scale of the project area, showing all primary and 

supplemental (horizontal and vertical) control monumentation 
established with appropriate designation 

 Type of equipment used in the survey 
 Description of all NGS control points used in the project 
 Closures of all traverses 
 Unadjusted and adjusted information of traverses 
 Project datum factor that relates to the Kentucky State Plane 

Coordinates  
 
Additionally, when using GPS, the report shall contain: 

 
 Type of receivers used 
 Date of observations 
 Time interval of each observation 
 Number of times occupying each control point 

 
Submit the report as a .pdf document to the Survey Coordinator.  

 
  Document all pertinent information of all control on a Department control 

monument information sheet (available from Department) and submit it with 
the final control survey report.  The survey report will not be accepted unless 
signed, dated, and stamped by a registered land surveyor for the State of 
Kentucky, certifying the accuracy of the report submitted and the accuracy 
of all control monuments set for the Department, unless otherwise 
authorized by the Division of Highway Design. 
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PHOTOGRAMMETRY: Final Map accuracy for KYTC projects shall conform to the National Map 

Accuracy Standards as published by the United States Geological Survey 
(USGS).  Refer to Exhibit 300-03 for details. 
 

   The default KYTC standard for design mapping is a scale of 1 inch = 50 feet 
with 2-foot contours.  Other scales and intervals may be acceptable based 
on the request of the project manager and the design team. 

. 
Submit requests for aerial surveys to the Survey Coordinator, Division of 
Highway Design.  Uncontrolled photographic coverage of the entire state 
and reproductions, including enlargement or reduction of scale, are 
available to the designer.  They can be obtained from the Phototechnical 
Section of the Division of Highway Design.  

 
All aerial photography and photogrammetry services are to comply with the 
conditions and specifications described in the Reference Guide Outline, 
Specifications for Aerial Surveys and Mapping by Photogrammetric 
Methods for Highways.  They are also to comply with the U.S. Department 
of Transportation, Federal Highway Administration, and the terms and 
conditions of the contract agreement between the Department of Highways 
and the company furnishing the aerial and photogrammetric services. 

 
PHOTOGRAMMETRY  
DELIVERABLES: Deliverables from KYTC Consultants shall be MicroStation (DGN) files 

with all graphics being submitted to the current KYTC graphic standards 
and ASCII files containing breakline and random-point data that will 
produce a DTM of the mapped area. It is also acceptable if this 
information is submitted in an approved DTM file (built by consultant) or 
graphical format in a DGN file. 
 
A survey report as described in the “Survey Report” section must be 
submitted. 
 
Three copies of all information are to be delivered as follows: 
 

 One copy to the Survey Coordinator, Division of Highway Design 
 Two copies to the KYTC District Office 

CONT. 
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LIGHT DETECTION  
& RANGING  
(LIDAR): Light Detection and Ranging (LIDAR) data may be used for certain KYTC 

projects.  The use of LIDAR may provide a faster delivery of data than 
conventional photogrammetry and survey methods.  KYTC does not have 
LIDAR capabilities and relies on the consultant community for all LIDAR 
services. 
 
LIDAR data is not to be used for any location survey unless written approval 
is obtained from the director of the Division of Highway Design. 
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OVERVIEW:  Determine the degree of precision of all surveys by the final intended use of 

the data.  Generally, a preliminary survey should be to the same order as 
that required for the final survey.  In some situations, a preliminary survey 
for mapping or reconnaissance studies may be to a lesser order with 
approval of the director of the Division of Highway Design. 

 
SURVEY FIELD CREW  
RESPONSIBILITIES:   

For all KYTC projects, survey field crews are responsible for processing 
their data and delivering a design (.dgn) file, digital terrain model (.dtm) 
file, and geometry (.alg) file.  Field crews are responsible for final 
checking and the assurance of the accuracy of all survey products 
delivered to the design office. 

  
  ELECTRONIC DATA  

COLLECTORS:  The electronic data collectors  (electronic field books) selected for use in 
the Cabinet shall not allow the data to be deleted until it has been sent to 
a printer or a computer.  If an error is made in the field, the data collector 
retains both the error and the correction. 

 
   As standard procedure to ensure that a permanent record of the original 

fieldwork is available, any agent of the Cabinet using electronic data 
collectors should comply with the following practices: 

 
1. Download the original data into a computer and copy (unedited) 

to a permanent medium. 
 

2. Produce a hard-copy printout of the data before any editing 
takes place. 

 
3. Do any editing or subsequent changes to the data on copies of 

the original data.  Never alter the original data. 
 

4. In any subsequent submittals of project information, treat the 
permanent medium and the hardcopy printout, cited before, as a 
traditional field book. 

CONT. 
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ELECTRONIC DATA  
COLLECTORS (cont.): 

Electronic data files submitted should be in the approved KYTC format.  If it 
is submitted in a text file, the following format shall be used: point number, 
Northing, Easting, elevation, feature code. 

 
FEATURE CODING:  All survey and DTM information for KYTC projects shall utilize the KYTC 

feature codes list.  The current feature codes list can be found on the 
KYTC Highway Design Web site under “Survey Coordination.”  

 
DIGITAL TERRAIN  
MODELING:    A Digital Terrain Model (DTM) is a three-dimensional representation of the 

surface of the earth.  The accuracy of the DTM should reflect its intended 
use.  

 
  Cross-sections and profiles needed for plan development and 

documentation shall be derived from the DTMs.  
 
   DTMs are created from breaklines and random points.  Breaklines are linear 

features that locate “breaks” (changes) in the earth’s surface such as 
changes in slope.  Examples of breaklines are the crown of pavement, edge 
of pavement, edge of shoulder, flow line, top of curb, bottom of slope, top of 
slope, bottom of ditch, and top of ridge.  

    
   Random points are used to define the surface between breaklines.  These 

points are spot elevations at various or key locations.  Random points are 
generally collected in a gridded manner with a nominal spacing of 25 to 50 
feet.  This spacing can vary widely depending on the regularity of the 
surface being surveyed.  

 
   The surveyor shall be responsible for adequate breaklines and random 

points to ensure that the DTM accurately reflects the surface.  Additional 
care shall be taken in the collection of breaklines in areas around bridges, 
other structures, streams, and other sensitive locations.  At bridge 
abutments, wing walls, ends of pipes and culverts, curbs, retaining walls, 
and any other vertical-type situation, breaklines at both the top and bottom 
of the feature are necessary for the definition of the surface. 

 
   Take breakline data in a directional sequence and do not jump back and 

forth on the same breakline. 
 

 The rodman should be knowledgeable of the data collection process and 
how the collected data influences the quality of the DTM.  Thus the rodman 
is key to the collection process.  

 
  .    The surveyor is responsible for the processing, final checking, and 

validating of the DTM. 

CONT. 
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TOPOGRAPHIC  
FEATURES:   Topography is defined as the graphic delineation of all natural and 

manmade features of an area.  Collect all topographic feature data within 
the project area.  Where appropriate, elevations should be collected.  For 
overhead utilities, identify the ownership, pole number(s), and low wire 
elevation(s).  Collect the major topographic features of the area such as 
buildings, septic systems, existing roads, drainage structures, and utilities.  
The types of construction and descriptions for all buildings and existing 
roadway surfaces shall be noted.  In addition, collect any item that may 
influence project decisions. 

 
UTILITY  
LOCATION: The relocation of underground utilities is a primary concern during project 

development.  Complete and concise locations of existing utilities shall be 
obtained early in the design process.  Utility company archives may not 
be sufficient to identify all utilities within the project corridor.   

 
Locating existing utilities to a certain level should occur even during the 
Planning phase and/or Phase I Design of a project, whenever there are 
either large concentrations of utilities or the existence of a major utility 
facility.  At any stage of design, the utility companies should be an integral 
part of the design process and should be invited to key meetings to be 
advised of and consulted about impacts of the roadway to their facilities.  
Invitations to utility companies should be extended for public involvement 
meetings as well, to afford the companies the opportunity to give input.  
The choice of alternatives for the proposed roadway should reflect this 
information in an effort to first avoid the utility conflict, secondarily 
minimize the effect, and thirdly mitigate the conflict.  
 
The quality level that is utilized in the location of existing utilities should 
be based on the stage of development for a roadway project.  During the 
corridor study to determine potential alternatives, the use of existing 
records or verbal information from utility companies typically will suffice.  
The quality level utilized in locating existing utilities should improve as 
alternatives are developed and their subsequent location refined.  
Location of utilities should include the horizontal position (and vertical 
position when appropriate) of the utility, the material of which it is 
composed, the size, and any other pertinent data concerning the facility.  
The following is a description of the differing quality levels of utility 
location: 
 

 Quality Level D (QL D): Information derived solely from existing 
records or verbal recollections 

 
 Quality Level C (QL C): Information obtained by surveying and 

plotting visible aboveground utility features and by using professional 
judgment in correlating this information to Quality Level D information 

 
 

CONT. 
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UTILITY LOCATION 
(cont.):  

 Quality Level B (QL B): Information obtained through the application 
of appropriate surface geophysical methods to identify the existence 
and approximate horizontal position of subsurface utilities 

 
Quality Level B data should be reproducible by surface geophysics at 
any point of the utility’s depiction.  This information is surveyed to 
applicable tolerances and reduced onto plan documents.  

 
 Quality Level A (QL A): Information obtained by the actual exposure 

(or verification of previously exposed and surveyed utilities) of 
subsurface utilities, using (typically) minimally intrusive excavation 
equipment to determine their precise horizontal and vertical positions, 
as well as their other utility attributes 

 
This information is surveyed and reduced onto plan documents.  
Accuracy should be to applicable horizontal survey and mapping 
accuracy and should be within ± 0.05 foot vertical. 

 
All of the above quality level work shall be completed in accordance with 
Section 5: Utility Quality Level Attributes as documented in CI/ASCE 38-
02, the Standard Guideline for the Collection and Depiction of Existing 
Subsurface Utility Data by the American Society of Civil Engineers. 
 
The project team shall determine the quality level (QL) of utility locations  
for the various stages of project development.  The appropriate level D, 
C, or B should coincide with the surveying during Phase 1 design.  QL A 
will be done as needed, based on potential conflicts.  The utilities must be 
identified and located on plan documents.  All underground utilities 
depicted shall be QL B unless the particular utility is labeled “QL C” or 
“QL D” (See Exhibit 300-05.)  QL A is applicable only where direct 
observations of the exposed utility are made.  A summary sheet will be 
included to document in the plans the QL A horizontal and vertical 
locations noted.  The QL A data shall be documented by station, offset, 
northing, easting, and elevation. (See Exhibit 300-06.) 
 
The following are areas where emphasis and care should be given to 
establish complete and accurate location of underground utilities: 
 

 The urban highway construction project with high potential for 
anticipated utility conflicts 

 
 Projects with complex utility networks, either aged or of significantly 

high potential for expensive utility relocations 
 

 Limited, narrow, and congested existing rights of way 
 

 High-profile highway projects that have critical schedule 
 

CONT. 
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UTILITY LOCATION 
(cont.): It may appear to be fiscally advantageous to place the brunt of relocation 

costs on private companies, while avoiding publicly owned utilities simply 
to avoid the direct cost of utility relocation by the Cabinet.  The ultimate 
cost in time and money to the public should compel the designer to 
consider all the impacts of utility relocation whenever decisions are made 
as to the location of a roadway. 
 
To more adequately and expeditiously effect the location of utilities, the 
project team should specify in the advertisement for consultant services 
that the consultant will be required to locate utilities to the differing levels 
dictated by the project development stages.  

 
EXISTING  
STRUCTURES: Accurate depiction of existing structures is particularly important to the 

design process.  Field information should completely define the structure 
and surrounding terrain.  Additional information should be collected to 
describe the components of the structure (beam depths, pier heights, bridge 
seats, headwalls, abutments, wingwalls, etc.).  A written description of the 
structure should also be documented.  

 
PROPERTY LINE 
FEATURES: All property lines, easement lines, lease lines, and special agreement lines, 

etc., within the limits of the project and in some instances in the general 
proximity must be identified (including KYTC’s permits and agreements).  All 
monuments and features that can aid in the description of property lines 
should be located. 

 
  Other information to be collected to help establish property lines may 

include deed descriptions, PVA maps, plats, and subdivision plans. 
 
  The names of all property owners are to be collected as recorded in the 

deed book, along with the deed book and page numbers and acreage or 
square footage. 
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PROPERTY  
BOUNDARY  
SURVEYS:   Occasionally, it becomes necessary to perform a property boundary survey. 

Boundary surveys are to be conducted in accordance with requirements 
defined by the Commonwealth of Kentucky, State Board of Licensure for 
Professional Engineers and Land Surveyors—normally, the closed 
traverse method with an error of closure within the limits for the particular 
type of survey.  When practical, the boundary survey is to be tied to the 
roadway centerline on active design projects and to either the centerline or 
right-of-way line on existing highway.  

 
All boundary surveys and gravesite location work are to be performed 
under the supervision of a registered land surveyor.  Consultant contracts 
are available to accomplish this work, if needed. 

 
   All survey work for these types of surveys shall meet or exceed the 

“minimum standards of practice” as specified by the Commonwealth of 
Kentucky, State Board of Licensure for Professional Engineers and Land 
Surveyors (201 KAR 18:150).   

 
GENERAL ORDER 
SURVEYS: Once the Primary and Supplemental Control has been established, a 

General Order Survey can be done.  These types of surveys can be 
done to Third-Order Specifications (see Exhibit 300-02).  The types of 
applications for these types of surveys may be additional topographic 
points, staking points from a radial method, GIS surveys, and 
environmental surveys. 

 
CEMETERY:  Cemetery relocation requires a boundary survey, and any gravesites 

within the right of way must be located in relation to the roadway 
centerline or boundary-survey base line. 

 
   All gravesite locations and boundary surveys of cemeteries are to be 

performed under the supervision of a registered land surveyor.  All survey 
work for these types of surveys shall meet or exceed the “minimum 
standards of practice” as specified by the Kentucky Board of Engineers 
and Surveyors (201 KAR 18:150). 

CONT. 
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DRAINAGE: Major drainage situations that will have an impact on roadway location 
require sufficient fieldwork for a hydraulic analysis.  Methods and 
procedures to follow for different types of situations can be found in the 
Drainage Design Guidance Manual. 

 
  Situation surveys are required for all bridges, box culverts, and structures 54 

inches or greater in diameter (or equivalent).  Additional fieldwork may be 
necessary for other drainage features.  Complete details for the 
requirements for situation surveys are contained in the Drainage Design 
Guidance Manual. 

 
  The necessary drainage sections and profiles (and flood plain cross 

sections when practical) should be extracted from the DTM.  Densification 
and/or additional data will most likely be needed.  

 
  In order for hydraulic analysis to be completed, key information is to be 

obtained.  This information shall include all pertinent information on existing 
stream, i.e., top of bank, bottom of bank, flow line, edge of water.  This 
includes sufficient terrain data to accurately describe bridge and culvert 
ends.  DTM data shall be taken at regular intervals (depending on the size 
and the uniformity of the stream) and at any point the water velocity 
changes.  The type of material in the streambed shall be described, and it 
shall be noted if banks are subject to scour. 

 
  When collecting field data for the situation survey, a reach of two flood plain 

widths up and down stream is to be included.  Surveyors should obtain 
information about the flood plain from available mapping, such as FEMA. 

 
  High and normal water information shall be collected and recorded with a 

description of how these levels were determined (include event date, if 
possible).  If the high-water level is a result of backwater, then the source 
should be identified. 

 
RAILROADS: Typically the location and topography of a railroad can be obtained from 

project mapping.  When the location of the rail is critical, densification 
and/or additional survey data may be needed.  In order to index the railroad 
mapping to the project mapping, the distance to the nearest railroad 
milepost on each side of the highway centerline will be measured and the 
information on the mileposts recorded. 

 
  When the location of the rail is critical, the surveyor shall be responsible 

for adequate breaklines and random points to ensure that the DTM 
accurately reflects the railroad in the project area.  When collecting the 
additional data, all topography for 500 feet on each side of the highway 
centerline is to be located. 

CONT. 
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RAILROADS 
(cont.): If a highway underpass is considered, topography is typically needed a 

minimum of 1,500 feet on each side of the centerline for use in railroad 
detour plans.  The topographic features include: 

 
 Railroad switches 
 Signal equipment 
 Flashers 
 Gates 
 Pole lines (with number of wires) 
 Switch-points 
 Right-of-way limits 
 Drainage features 
 Size and type of all structures 

 
Additionally, each rail of the tracks shall be located with the elevations 
taken at 50-foot intervals.  In the event that drainage is to be diverted 
toward railroad right of way, additional data may be needed through the 
affected area. 

 
  All survey stakes within 15 feet of the centerline of the tracks shall be driven 

flush to the existing grade to avoid interference with railroad train traffic; 
guard stakes are not to be used within this area. 
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OVERVIEW: In order to complete a survey, it may be necessary to enter onto private 

property.  In such cases, there are several actions that need to occur 
before accessing the property.  It is also important to know who is 
responsible for compensating for any damages incurred while gaining 
access and performing the necessary operations. 

 
PRECONSTRUCTION  
ACTIVITY ON PRIVATE  
PROPERTY: The development of roadway plans necessitates studies, surveys, tests, 

soundings, and appraisals of property held privately by individual property 
owners. 
 
The Cabinet’s intent is that all property owners be contacted and informed 
about any need to access their property.  During the survey function, it is the 
surveyors’ responsibility to assure that property owners are advised of 
when, where, and why their property will be accessed.  
 
It is essential to respect the rights of private property ownership while 
recognizing the need for expeditious development of project details.  The 
property owner's permission is to be requested before entering upon private 
property for necessary fieldwork.  Property owners are more likely to grant 
permission for entry if they receive a complete explanation, a promise not to 
cause undue damage, and an assurance to repair damages caused by the 
activity. 

 
If the property owner refuses permission for entry, the state has the right to 
enter upon private property for studies and related activities and may 
exercise its rights over refusal by the owner.  The statute describing this 
right is KRS 416.560(4) and reads as follows: 

                                                            

CONT. 
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PRECONSTRUCTION  
ACTIVITY ON PRIVATE  
PROPERTY (cont.):  

  "(4) Prior to the filing of the petition to condemn, the 
condemnor or its employees or agents shall have the right to 
enter upon any land or improvement which it has the power 
to condemn in order to make studies, surveys, tests, 
soundings, and appraisals, provided that the owner of the 
land or the party in whose name the property is assessed 
has been notified ten (10) days prior to entry on the property. 
Any actual damages sustained by the owner of a property 
interest in the property entered upon by the condemnor shall 
be paid by the condemnor and shall be assessed by the 
court or the court may refer the matter to commissioners to 
ascertain and assess the damages sustained by the 
condemned, which award shall be subject to appeal."                                                

                                                             
PROCEDURE: The individual property owners are to be contacted before entry upon their 

property.  Contact should be made face-to-face, via phone, and/or by 
certified mail.  The District Preconstruction Engineer is responsible for 
determining how and when this contact is made and who will make the 
contact for field surveys, sounding work, and other activities.  The individual 
assigned this responsibility shall maintain a log of these contacts, which will 
be provided to the project manager.  The log shall include dates and names 
of persons contacted and a synopsis of the discussion.  The name, address, 
and telephone number should also be included.  Consultants contracted by 
the department for engineering and related work must follow this same 
procedure. 

 
When property owners refuse permission for entry upon their property, the 
District Preconstruction Engineer shall be responsible for initiating action.  
This action may include personal contact, contact with local officials for 
assistance, alternative methods of obtaining data, or other efforts as 
appropriate.  Ultimately the use of KRS 416.560(4) may be necessary to 
ensure timely completion of planned activities.  A certified letter providing 10 
days’ notice shall be given before entry upon property to initiate this 
process.  The Preconstruction Branch Manager will be responsible for 
action.  The date of entry should be included in the letter along with a 
commitment to exercise care while obtaining the necessary data. 

 
DAMAGES:    Compensation will be afforded for substantiated damages.  Payment for 

these damages generally occurs after the actual damage and after a value 
has been assigned.  
 
The Preconstruction Branch Manager shall initiate the process of 
compensation for damages.   For amounts up to $1,000, the 
Preconstruction Branch Manager submits directly to the Division of 
Accounts appropriate documentation and a request for payment.   
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DAMAGES (cont.): For amounts over $1,000, the Preconstruction Branch Manager requests a 
damage assessment from the District Right of Way Office.  The District 
Right of Way Office shall determine the value of the damage.  The damage 
value and supporting documentation shall be submitted to the director of the 
Division of Highway Design for approval and endorsement to the Division of 
Accounts for payment. 
 
In such instances, the Branch Manager for Preconstruction shall submit to 
the director of the Division of Highway Design: 

 
 A memorandum explaining the necessity for entering the 

property and a description of damage 
 

 Documentation describing the property and location of the 
damage (include parcel number when applicable) 

 
 Property owner’s name, address, and social security number 

 
 A copy of the release agreement 

             
The district's right-of-way personnel will compute an assessment of losses 
and obtain necessary agreements and releases.  The Location Engineer will 
be responsible for taking this request and preparing a letter of transmittal 
from the Director, Division of Highway Design, to the Director, Division of 
Accounts, requesting payment from Design funds.  The social security 
number is needed to determine a vendor number for the property owner.  
The check should be directed to the Preconstruction Branch Manager, who 
will present the check to the designated payee upon obtaining the property 
owner’s signature on the release agreement.  This agreement, along with a 
copy of the check, is to be placed in the project file.   

 
Consultants performing work for the department are encouraged to 
schedule and conduct their work to avoid damages to private property.  
Unjustified damages caused by consultant personnel shall remain the 
responsibility of the consultant.  In the event that time constraints given to 
the consultant will not allow for normal scheduling of work, unavoidable 
damages are compensated through the Preconstruction Branch Manager in 
the manner described in the preceding material. The Preconstruction 
Branch Manager is to be contacted and his or her concurrence obtained 
prior to initiating actions that will cause damage.  Such damage must be 
minimized to the extent practicable and should generally be outlined in 
direct communication with the property owner before the damage. 

 
 

 

 



HD-306 
 
 

 
01/06  Page 1 of 2 

 

Chapter 
 

SURVEYING 
 

 

Subject 
 

Right-of-Way Monumentation 
 

 

 
 
 
 
 
 
RIGHT-OF-WAY 
LOCATION: The right-of-way boundaries for newly acquired right of way shall be 

established and monumented for all projects.  The existing right of way 
boundaries will not be permanently monumented.  Monumentation shall 
be placed in accordance with the Standard Drawings and the Special 
Note for Right-of-Way Monuments.  Monumentation includes right-of-way 
monuments, right-of-way witness monuments, and witness posts.  The 
intent is to define the right-of-way boundaries on our plans and in the 
field.   

 
Right-of-way monuments and witness monuments shall be flagged on the 
plans sheets with station and offset, and they will be documented on the 
coordinate control sheets with northing, easting, station, and offset.  
Coordinate control sheets shall be included in the right-of-way and 
construction plans.  

 
All right-of-way monumentation shall be defined by the Kentucky State 
Plane Coordinate System, using project datum coordinates. This 
procedure will aid personnel in recovering the monument when 
necessary. 

 
A project datum factor that relates the State Plane Coordinates and 
project datum coordinates for the right of way shall be published on the 
coordinate control sheets in the design plans. 

 
All right-of-way monumentation shall be set under the direct supervision 
of a Kentucky Licensed Professional Land Surveyor. 
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RIGHT-OF-WAY 
LOCATION (cont.): All right-of-way monuments shall be set on a project as determined by the 

project manager with guidance from the project development team (PDT).  
It is preferred that the monumentation be completed before construction.  
Where there is a high probability that a right-of-way monument will be 
disturbed by construction, the PDT may choose to permanently set 
monuments after the project’s construction is complete.  In this situation, 
the surveyor shall set a temporary 36-inch stake and a temporary ½-inch 
diameter (#4 or greater) steel rebar at the location until the monument 
can be placed in its final location. The stake and rebar are for temporary 
purposes only and will not under any circumstances be considered the 
final monumentation. The PDT will also make consideration of placing a 
witness monument outside the disturbed area if needed. In extreme 
cases, the omission of one right-of-way monument is permissible.  In no 
case shall two consecutive monuments be omitted. 

 
All right-of-way monumentation (including witness monuments) shall be 
established from the monumented control with an accuracy of 1:15,000 or 
greater. No right-of-way monuments shall be permanently set until the 
primary or supplemental control monuments are established and meet or 
exceed the accuracy required for survey control monumentation. 

 
To aid others in the field location of the right-of-way or witness 
monuments, a six-foot orange witness post may be used.  The land 
surveyor in charge of monumentation is encouraged to place a witness 
post for the right-of-way monuments where practical and feasible. If 
possible, a minimum of three witness posts per project should be placed.  
A witness post is to be set within one foot of the monument location and 
shall be set on the property of the Transportation Cabinet.  A witness post 
shall have a label recognizing that the point is Kentucky Right of Way.   

 
There are times when there may be several monuments in close 
proximity (e.g., when the right-of-way lines are making several short 90-
degree turns) to one another, possibly in someone’s “front yard” that 
becomes unsightly to property owners.  In this situation, it is 
recommended setting only 36-inch wooden stakes within one foot of the 
monument. This gives the property owner notice of where the property 
line is. 

 
The PDT is still encouraged to stake the right-of-way during the right-of-
way process if deemed necessary to communicate with property owners.  
It may also be necessary to stake the right of way for construction.  
 
 

 
















