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1

INTRODUCTION

RPS has been engaged by Westmeath County Council (WCC) to provide design services for the
Galway to Athlone Castle National Cycleway scheme.
A LiDAR survey is required to carry out engineering design along the emerging preferred route corridor.
This specification is to provide tenderers with the detailed brief of services for the LiDAR survey.
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2

PURPOSE AND SCOPE OF SERVICES

2.1

Background

The emerging preferred route corridor extends approximately 205km in length from Galway in the west
to Athlone, County Westmeath in the east. The survey location is presented in Figure 1 below and in
the drawing in Appendix A to this specification and is in .dwg format in package “Part F – Drawing
Extents”.
The survey extents should cover the study area bounded by the red line (333,380ha) shown in
Figure 1 below. Data collection is required for the full extent of the area to be surveyed.
The final route to be surveyed will be agreed with the successful tenderer following contract award.

Figure 1: Location of the Area to be Surveyed

2.2

Aim of Survey

This Light Detection and Ranging (LiDAR) survey will provide the background information to design and
develop the project. In some case the survey information may form part of a detailed topographical survey
used for the detailed design process.
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2.3

Scope

To carry out a LiDAR survey of the area as shown on the Contract Drawings and to provide the following:
•

Carry out a LiDAR Survey of the survey area achieving an aggregate nominal pulse spacing of
≤0.10m and an aggregate nominal pulse density of ≥20 pls/m2.

The survey outputs shall be;
a) A processed / registered point cloud
b) A classified point cloud
c) Digital Surface Model (minimum cell size 0.20m)
d) Digital Terrain Model (bare earth model) (minimum cell size 0.20m)
e) Prepare for the DTM string contours at 0.5m
f)

Extracted building footprints in AutoCAD format

g) Final Survey Reports including Metadata

2.4

Extent

The extent of the area to be covered by LiDAR survey is identified on the Contract Drawings (red boundary
line) and within the .dwg file.

2.5

Survey Methods

The LiDAR survey shall be undertaken by aerial survey methods necessary to ensure survey control and
feature accuracy requirements set out in this specification.
Further to these requirements, Tenderers must submit a detailed description of the LiDAR survey methods
proposed in order to achieve the required point density and vertical accuracy, including a list of all equipment
and software to be used for the survey.
Evidence that all equipment is calibrated in accordance with quality assurance procedures must also be
submitted by the successful Tenderer.

2.6

Use of the Survey Information

The survey information will primarily be used for the design of the Galway to Athlone Castle National
Cycleway scheme as required and the preparation of statutory orders. It will also be used for presentation
purposes as part of the statutory process for the project.
The intellectual property rights for all services and products resulting from the execution of this contract will
reside with the Client/ Contracting Authority who may use the survey for other projects and purposes.
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3

GENERAL REQUIREMENTS

3.1

General

Within two weeks of award of the Contract, the Consultant shall provide the Client’s Representative with a
detailed programme and method statement for the survey.
The Consultant shall conform to the requirements of private or public utility service companies or Statutory
Authorities involved as far as access to their facilities is concerned.
The Consultant shall ensure that written permission is obtained from the Client’s Representative for any
Services which, in the opinion of the Consultant, are likely to cause damage to property.
The Consultant shall make provision to carry out any traffic safety and management requirements necessary
to undertake the survey on public roads in accordance with all relevant statutory regulations.
All source survey information shall be safely held by the Consultant for a period of seven years from the date
of completion of the Contract. After this time it may then be destroyed.
Westmeath County Council reserves the right to publish data derived from the LiDAR surveys.

3.2

Safety, Health and Welfare at Work Act

All activities performed during the course of work undertaken by the Consultant on this Contract shall be in
accordance with the requirements of the Safety, Health and Welfare at Work Act 2005, and the Safety,
Health and Welfare at Work (Construction) Regulations, 2013, and any amendment thereof.
The Consultant must comply with the safety rules listed below:
•

The Consultant must have a written Safety Statement and valid insurances before commencing the
Services.

•

The Consultant must prepare site specific hazard analysis, risk assessments and safe systems of
work before commencing Services.

•

The Consultant must ensure that only trained and competent personnel undertake work on site.

•

The Consultant must provide competent workers and competent and adequate supervision of their
employees and their activities.

•

The Consultant must ensure that all equipment brought on site is in safe condition and has valid
statutory certification, where necessary.

•

The Consultant must take care for their own health and safety and also the safety of others affected
by the work they are doing and must observe all statutory safety and health precautions.

•

The Consultant must report all accidents and dangerous occurrences immediately to the Employer’s
Representative without delay and must co-operate in any investigation into the circumstances of the
incident.

3.3

Flight Permission

It will be the sole responsibility of the Consultant to carry out all required flight planning and secure all
required permissions to carry out the airborne surveys. It is the Consultant's responsibility to obtain flight
permission from all relevant Irish aviation authorities and in other areas where security clearance is required.
This includes all permissions for use of airfields, aerodromes, and to enter any restricted airspaces as may
be required to complete the survey work.
Initial investigations suggest that whilst most of the route lies within unrestricted airspace, the southern
section around Gort lies within Shannon Control Area (CTA) and it is likely a Non-Standard Flight plan (NSF)
will be needed for this section.

MGT0525SP0001 | LiDAR Survey Specification | F01 | August 2022

rpsgroup.com

C2 - Restricted
LIDAR SURVEY SPECIFICATION

3.4

Site Attendance and Facilities

The Consultant shall make their own arrangements for attendance on-site, welfare facilities etc. Likewise, the
Consultant shall make their own arrangements for electricity, telephone, water supply or other services as
necessary to complete the survey.

3.5

Quality Assurance

The Consultant shall implement quality management procedures to ensure that the information supplied
comply with this Specification with due skill and care in terms of quality, accuracy, completeness and
standard of presentation and timely delivery. The Consultant shall be responsible for implementing full
quality control and assurance procedures at each stage of the work. This shall include documented selfchecks and independent checks to ensure that mistakes, errors and omissions are identified and corrected
prior to delivery of results. Data shall not be deemed delivered until received by the Client in a form that
complies with the specification. The Client shall be entitled to inspect the work in progress at any time, on
site or in the Consultant's office. The Client shall be entitled to undertake an independent validation of the
results to ensure that it is accurate within the required tolerances and to the required formats.
Should significant errors be found, the Client reserves the right to claim the cost of the validation survey from
the Consultant. The Consultant shall co-operate with the Client’s validation survey by honouring all
reasonable requests for data and information. The Consultant remains responsible for his work irrespective
of whether the Client has undertaken validation checks. The Client will direct and manage any corrective
action required for deficient data, which shall be rectified by the Consultant at no additional cost.

3.6

Method Statement

The successful tenderer shall be required to submit a detailed method statement immediately upon award of
the Contract. The method statement shall include an outline of the programme highlighting key stages. This
shall be supplemented by a flight plan, taking due recognition of the forested areas in terms of potential
shadowing. Any planned cross lines and survey control are also to be shown. The proposed methods of data
validation for survey data and processed data shall be provided. This shall include the technical equipment
to be used in the execution and completion of the survey work. The procedures for notifying the relevant
authorities, where relevant, shall be provided.

3.7

Progress Reports

A brief progress report is to be delivered to the Client’s Representative by email at fortnightly intervals from
contract award for the duration of the project.

3.8

Site Records

The Consultant shall keep a daily record on-site for the duration of the survey fieldwork. The record shall
include time and date, location, survey activities, personnel employed and a description of wind and general
weather conditions.

3.9

Presentation

All Contract information shall be presented in a format and manner which allows for ease of use and permits
additional copies to be made as necessary, excepting any limitations which may be imposed in respect of
the copyright of data from third parties.
All final products from the source data shall be supplied on stable media. All data deliverables shall be
provided on an encrypted hard drive for data security purposes. All products supplied shall be intelligible and
usable for the purpose specified.
LiDAR data shall be presented in blocks covering an area of 2km x 2km. For ease of identification the file
names must use Irish Transverse Mercator (ITM) OSi naming convention, i.e. 223223, 657657, in km for the
lower left-hand corner of the block. A digital index file as ESRI shapefile shall be provided with the data.
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3.10

Calibration and Checking of Equipment

All LiDAR system components, including laser, Global Navigation Satellite System (GNSS) and Inertial
Measurement Unit (IMU) systems, will have been calibrated, tested and certified by the manufacturer or by a
calibration centre, recognised internationally or approved by the manufacturer, within two years prior to the
date of the survey. The Consultant shall submit a calibration certificate to the Client’s Representative for
approval prior to the commencement of the fieldwork. The calibration certificate shall contain the following
information:
•

Name and address of the calibration centre and name of authorised signatory

•

Date of calibration

•

Manufacturer’s serial number

If the Consultant becomes aware of any cause which may affect the calibration of the equipment, the Client’s
Representative shall be informed immediately. In addition to evidence of manufacturer calibration of system
components, the Consultant shall submit evidence that the total LiDAR system was calibrated prior to
commencement of fieldwork for the purposes of identifying and correcting systematic errors. Calibration
requires repetitive overflight of terrain features of known and documented size and elevation using flight
paths similar to those that will be used in the survey area.

3.11

Responsibility

Aircraft, equipment, survey personnel, pilots and crews provided by the Consultant for work in connection
with the Contract shall be the Consultant’s responsibility at all times. The said aircraft, equipment, pilots,
survey personnel and crews and any loss, injury or damage suffered or caused by them shall be at the
Consultant’s risk throughout.

3.12

Surveyor Identified Project Constraints

Any constraints identified by the surveyor must be raised in writing to the client during the tender period.
Where constraints are identified after commissioning of Services these shall be communicated as soon as
practicable to the Client’s Representative and agreement sought on resolution/impact.
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4

PROJECT INFORMATION

4.1

Access

It is anticipated that the LiDAR survey will be an aerial survey and as such, permission to access land is not
anticipated.
Where the Consultant is required to establish Ground Control Points (GCP), appropriate publicly accessible
locations shall be used where possible, e.g. on public roads, streets, car-parks, etc. If additional GCP are
required within areas of private land, these locations shall be first agreed with the Client’s Representative.
The Consultant shall not engage with any landowners nor enter any privately owned land unless they have
prior written approval from the Client’s Representative.

4.2

Contract Drawings

Schedule of Contract Drawings – See Appendix A.
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5

SURVEY CONTROL

5.1

General

The LiDAR Survey shall be generally in accordance with the United States Geological Survey (USGS) LiDAR
Base Specification, 2020 Rev. A (August 2020).

5.2

LiDAR Accuracy

The LiDAR Survey shall be generally in accordance with the United States Geological Survey (USGS) LiDAR
Base Specification, 2020 Rev. A (August 2020).

5.3

LiDAR Accuracy Acceptance Criteria

Absolute vertical and horizontal accuracy must meet the following criteria:
•

Non-vegetated Vertical and Horizontal Accuracy at 95-percent confidence level ≤0.1m (10cm)

•

Vegetated Vertical and Horizontal Accuracy at 95-percent confidence level ≤0.1m (10cm)

5.4

LiDAR Pulse Spacing and Density

•

Aggregate Nominal Pulse Spacing shall be ≤0.10m.

•

Aggregate Nominal Point Density shall be ≥20 pts/m2.

5.5

Coordinates

The survey is to be based on the installed survey control and will relate to the Ordnance Survey Irish
Transverse Mercator (ITM) Grid.

5.6

Datum

All levels shall be in terms of the Ordnance Survey of Ireland - Malin Head Vertical Datum (OSGM15)

5.7

Survey Control Requirements

A horizontal and vertical control network shall be established by the Consultant from which to base the
survey. Ground Control Points (GCP) shall be established in such a manner that their location shall allow
effective future use and their construction shall be sufficient to withstand at least 5 years of normal usage,
taking into account the surroundings at each location. The types of material used shall be such that their
impact upon the environment and any normal activities at each location is minimised.
Control points to be installed and recorded using a survey grade GNSS and the survey should be
georeferenced to Irish Transverse Mercator (ITM) geographic coordinate system. GCPs should be evenly
spaced throughout the Survey Area giving X,Y & Z coordinates, and be “Feno 500mm post with Standard
head” type or similar approved.
Connection to the Ordnance Survey of Ireland (OSi) Active Network is required.
All survey control stations shall be referenced to the surrounding detail. The Consultant shall prepare
location diagrams for each control station such that it can be located without the need of survey
instrumentation.
Permanent Ground Control Points are to be on public property only. The Consultant will be responsible for
any repair Services required. Repairs in macadam shall be done using Tarstone Road Mastic (or similar).
Repairs in concrete shall be done using 5 star non-shrink ground (or similar).
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5.8

Schedule of Control Points

A schedule shall be prepared for each site (including pre-existing sites), and submitted to the Client’s
Representative in both digital and hard copy, giving the following information:
a) The control point designation;
b) Control point coordinates in the Irish Transverse Mercator (ITM) Grid coordinate system;
c) The control point height value;
d) A description of the control point; and
e) The Ordnance Survey of Ireland Active Network Stations used.

5.9

LiDAR Survey Control Report

On completion of the data capture and processing, one soft copy of a comprehensive LiDAR Survey Control
Report shall be prepared detailing the survey methodology, checks/validations applied, and any issues
encountered. It shall be demonstrated that the results achieved follow these Service Requirements. It shall
be specified in the LiDAR Survey Control Report how data voids, if any, were treated. A digital copy of this
report shall be submitted to Westmeath County Council for approval.
On completion of the fieldwork and adjustment, a comprehensive control report shall be prepared detailing
the methods used, a full network adjustment report, checks applied and any problems encountered. It shall
be demonstrated that the results achieved are in compliance with this Specification.
An advance copy of the reports, together with copies of the horizontal control network diagram, schedule of
stations, and station location diagrams shall be submitted to the Client's Representative for approval. On
approval, this shall form part of the final detailed survey report.
Survey Report shall be supplied outlining the UAV system employed (or equivalent photogrammetry based
drone survey system) including information on system calibration, data processing methods, scan rates,
scan angle and accuracy statements, review of site for flight restrictions, confirmation of any permissions
sought and granted, completion of records including risk assessment as per requirements of deliverables.
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6

DELIVERABLES

6.1

General

Drawings will be supplied in digital format only with no paper copies necessary. Drawings will be supplied in
AutoCAD DWG format (2018 version). Drawings will be provided in the Irish Transverse Mercator coordinate
system to Malin Head Vertical Datum (OSGM15).
All point deliverables are required to be fully compliant with the American Society for Photogrammetry and
Remote Sensing (ASPRS) LAS Specification, Version 2020 Rev. A.
All digital data supplied shall conform to the same standards of accuracy specified in this Specification.
Digital data shall be supplied in tiles georeferenced to the Irish Transverse Mercator (ITM) coordinate
system. Individual electronic files shall not be more than 4GB in size.

6.2

Digital Surface Model

A Digital Surface Model (minimum cell size 0.20m) in industry standard, GIS compatible, floating point raster
format. The Digital Surface Model shall be supplied in geo-referenced tiles, each covering an area of 1 sq.
km and shall edge match seamlessly without gaps or overlaps.

6.3

Digital Terrain Model

A Digital Terrain Model (bare earth model) (minimum cell size 0.20m) in industry standard, GIS compatible,
floating point raster format. The Digital Terrain Model shall be supplied in geo-referenced tiles, each covering
an area of 1 sq. km and shall match seamlessly without gaps or overlaps. Digital Terrain Models for each
Study Area shall be supplied as 3D triangulation models with unexploded 3D faces.

6.4

Point Cloud

•

A registered point cloud in .las format and also as a series of comma delimited text files in the sequence
of x,y,z,i limited to a maximum of 1million points per file.

•

A classified point cloud in .las format and also as a series of coma delimited text files in the sequence of
x,y,z,i limited to a maximum of 1million points per file.

6.5

Extracted Buildings

The extracted buildings footprint in AutoCAD DWG format (2018 version).

6.6

Survey Report

The LiDAR Survey Control Report shall describe the methods, techniques and equipment used in the
survey, and the parameters and methods used in the data validation and processing.
The survey Consultant shall safely retain all source LiDAR survey information for a period of seven years
from the date of completion of the contract. The required LiDAR metadata deliverables shall be delivered in
accordance with the United States Geological Survey (USGS) LiDAR Base Specification, 2020 Rev. A
(August 2020) and include:
a) A Survey Report detailing the collection of all ground survey data.
b) A Collection Report detailing mission planning and including detailed flight logs.
c) A Processing Report detailing calibration and instrument settings by lift and by the lift ID,
classification methods, and product generation procedures including methodology used for break
line collection and hydro-flattening.
d) A QA/QC Report.
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e) A georeferenced, polygonal representation of the detailed extents of each lidar swath collected, as a
GIS layer. The purpose is a set of polygons that define the area actually covered by the swaths, not
merely the points collected in the swaths.
f)

A georeferenced, digital spatial representation of the detailed extents of each deliverable dataset.

g) An .xml file for each deliverable including classified point data, bare-earth DEMs, breaklines, digital
surface models, intensity images, height above ground surface and others.
h) A block of LiDAR-related metadata tags specified by the USGS shall be included in the CSDGM.

6.7

Supply of Digital Data

Digital data shall be supplied on CD/DVD-ROM media, USB thumb drive or SD card. When writing data sets
to the media, if the files are too large to fit onto one media volume, then it can span several volumes with the
media sequentially numbered. Where multiple media and/or multiple data sets are supplied, the Consultant
shall supply a list of all media, stating individual contents. Each media item shall be individually labelled with
the Project title, reference number, and date. In addition each item shall be uniquely referenced in the form
of ‘Item 1 of 9’.
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Contract Drawing (MGT0525-RPS-00-XX-DR-Z-DG0012 LiDAR Survey Study Area)
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