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SECTION I
GENERAL REQUIREMENTS APPLICABLE TO ALL SURVEYS
1.0 Responsibilities of the Client Representative
The Client’s Representative shall act on behalf of the Client in managing the contract and the
appointed Survey Contractor, and shall carry out the duties normally associated with that role, in the
implementation, management and delivery of the Survey Contract. It should be noted that in some
instances, the Client may act as their own representative.
For all contracts the Clients Representative will provide the Survey Scope including the extent and
purpose of the survey within the Supplementary Request for Tender (SRFT) document. The Clients
Representative will also make available where applicable the data outlined below.
All of the data described below is copyright of the OPW, or licensed to the OPW. The information and
data will be provided to the Survey Contractor for sole use on this Contract. The information and data
must not be used by the Survey Contractor on any other project or passed to any third parties, and
must be returned to the OPW, with all copies held by the Survey Contractor deleted and removed
from all data repositories (in hard and digital format), upon completion of the Project.
Depending on the scale of survey works being commissioned, some or all of the following will be
provided to the Survey Contractor.
Survey Location Data
For the purposes of undertaking the survey, the following data in the format available to OPW will be
provided in GIS and/or AutoCAD compatible formats:
Topographic Survey
The extent of the area that requires survey (see the sample Drogheda SRFT in Appendix A for further
info).
Channel, Structure & Flood Defence Surveys
River centrelines to be surveyed; Centrelines are based on the EPA WFD layer, which is digitised from
the 1:50,000 mapping will be provided to indicate the survey area. The Survey Contractor will provide
an updated and corrected river centreline generated by joining the deepest point in each cross section.
Once the centreline has been fully established from survey data it should be used to determine the
MIKE and FLOOD MODELLER chainage for each reach.
Cross section locations, (in GIS format these are coded as open channel, extended open channel,
bridges, culverts and weirs).
Hydrometric gauging stations.
Linear flood defence assets.
Hydrographic / Bathymetric Survey
The extent of the area that requires survey (see the sample Drogheda SRFT in Appendix A for further
info).
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LIDAR Survey
The Defined Project Area that requires survey (see the sample Drogheda SRFT in Appendix A for
further info).
Culvert Survey
The location of and length of culverts that requires survey. Where possible details on culvert size and
manhole locations in formats held by OPW will also be made available (see the sample Drogheda
SRFT in Appendix A for further info).
Site Services Survey
The areas that require utility survey and the level of service required within each area (see the
sample Drogheda SRFT in Appendix A for further info).
Aerial Photography Survey
The extent of the area that requires survey (see the sample Drogheda SRFT in Appendix A for further
info).
Mapping
Ordnance Survey Ireland (OSi) datasets will be made available on request to the Consultant at the
scales and formats for which the OPW holds a licence following commencement of the project.
The Survey Contractor shall provide the OPW with the required area(s) for OSi data in ESRI shapefile
format and specify the required datasets. The Survey Contractor will be required to sign and return a
contractors/sub-contractors licence agreement form before any OSi data can be released.
The Survey Contractor shall ensure that the OSi licence and disclaimers are displayed on all maps and
materials incorporating OSi data.
Aerial Photography
The Client’s Representative will provide to the Survey Contractor upon appointment Aerial
Photography for the Survey Area, as is available to the OPW. This data comprises the following
datasets:




National Digital Globe aerial photography.
BlueSky aerial photography.
OSi aerial photography.

Other Datasets
The OPW may make available other potentially relevant information, owned by, or licensed to, the
OPW, if so required by the Survey Contractor. Such information might include:



Vector network of drainage channels (rivers, streams, etc.)
An Post GeoDirectory

The Survey Contractor will check that all relevant materials have been received from the Client’s
Representative and request any missing information at least five working days before it is needed.
Where materials are missing the Survey Contractor shall inform the Clients Representative.
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Licences and Disclaimers
The Survey Contractor may avail of the OPW licences for the above listed datasets for use only on this
Project. The OPW does not accept any responsibility for errors or omissions in any information or map
data provided to the Survey Contractor for project planning purposes.
The Survey Contractor shall ensure that the relevant licence and disclaimers are displayed on all maps
incorporating OPW third-party licenced data, as required.
Survey Extents
The individual survey commissions will be detailed in the relevant SRFT (see the sample Drogheda
SRFT for further info) and will include details of the extent of the survey required by the Client's
Representative. The work may be required in any of the Survey Regions identified in Figure 1, which
collectively cover the whole of the Republic of Ireland. The Survey Contractor should include
mobilisation fees within the pricing document for each of these regions.
The extents of surveys are likely to include deep fluvial and tidal reaches, lakes, small streams, coastal
areas, drainage channels, urban environments, underground areas including culverts and services. The
proposed survey methods should include the capacity to work in all these environments, and meet
the required specification for accuracy and detail.
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Figure 1
1.7 Health and Safety
All information on hazards known to the Client’s Representative will be provided to the Survey
Contractor in the relevant SRFTs.
The Client’s Representative shall supervise the Survey Contractor on site as appropriate to the work.
This will involve a site visit to discuss progress and review Health and Safety with site staff. This will be
prearranged at least 24 hours prior to any visit, and will be undertaken for all commissions where the
duration of site works exceeds 3 weeks and on a monthly basis thereafter. Where required, site visits
for contracts of a shorter duration may also be carried out.
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2.0 Duties of the Survey Contractor
The information provided in Section 2.1 is for guidance only and it is the responsibility of the Survey
Contractor to comply with all the relevant applicable Health and Safety Legislation.
2.1 Health and Safety Duties
2.1.1 General Health and Safety Requirements
The Survey Contractor shall comply with best practice and relevant legislation in relation to Health,
Safety and Welfare at work, and it is their responsibility to ensure that all their staff are suitably
briefed, equipped and trained.
Health & Safety issues will be an agenda item at the commencement meeting, and all subsequent
progress meetings, and should also be reported in the weekly progress reports.
The specific requirements of the Survey Contractor with respect to the services they shall provide
under the Framework Contract are set out below. The following should however be viewed as the
minimum and non-exhaustive requirements of the Survey Contractor in relation to Health and Safety.
2.1.2 Safety Statements
The Survey Contractor shall possess an up-to-date and relevant Safety Statement, in accordance with
Section 20 of the Safety, Health and Welfare at Work Act, 2005. The Client’s Representative shall be
supplied with a copy of the Survey Contractor’s Safety Statement prior to the commencement
meeting, and the Survey Contractor shall ensure it is up-to-date and relevant to the work activities to
be undertaken during the specific Contract. The Client’s Representative may seek clarification from
the Survey Contractor in the form of task-specific method statements. The Survey Contractor shall
retain a written record of the entire process detailed in this section a copy of which must be provided
to the Client’s Representative on request. Work cannot commence on site until all relevant
documentation has been provided to the satisfaction of the Client’s Representative.
2.1.3 Safety Meetings
The Survey Contractor shall attend a Safety Meeting with the Client’s Representative subsequent to
appointment and prior to any of its staff undertaking any work on site. This meeting may be
incorporated into the Commencement Meeting, provided that it occurs prior to the Survey
Contractor’s staff undertaking any work on site.
2.1.4 Hazard and Risk Assessment
A non-exhaustive Hazard and Risk Assessment for site visits, survey work, site inspections and other
on-site activities is provided in Appendix 2 of the Lot 1 Sample SRFT included in Appendix A, this will
also be included in each Supplementary Request for Tenders (SRFT) document. This Assessment will
provide the basis for discussion at the safety meetings as detailed in section 2.1.3 above.
Upon commencement, and prior to the Survey Contractor's staff undertaking work on site, the Survey
Contractor shall examine, develop and enhance the Hazard and Risk Assessment. The Survey
Contractor shall, for the duration of the Framework Contract, actively assess and identify hazards, risks
and suitable mitigation measures and amend and update the Hazard and Risk Assessment as
necessary. The location and nature of any significant risks encountered shall be included in the Hazard
and Risk Assessment by the Survey Contractor as their work on site progresses and provided to the
Client’s Representative on project completion.
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The Survey Contractor shall ensure that all mitigation measures identified in the Hazard and Risk
Assessments are put in place prior to their staff undertaking any of the relevant activities.
2.1.5 Accidents and Dangerous Occurrences
The Survey Contractor shall immediately advise The Client’s Representative verbally, and at the
earliest available opportunity afterwards in writing, of any accidents or dangerous occurrences, loss
or damage to any personnel, third parties or property arising during the execution of their duties, in
relation to this Framework. This should include all near misses for the duration of the Individual
Commissions. Such accident reporting to the Client’s Representative shall not relieve the Survey
Contractor of their statutory responsibilities for accident reporting to the relevant statutory
authorities and/or insurers.
2.1.6 Safety Inspections
The Client’s Representative shall carry out on-site health and safety spot checks during the duration
of the individual commissions. These checks will be of adequate frequency and thoroughness to satisfy
the Client’s Representative of the Survey Contractor’s compliance with their health and safety
obligations. The Client’s Representative may, if it deems appropriate, coincide such spot checks with
any site inspections as proposed by the Client’s Representative. The Client’s Representative shall
retain written reports of such inspections, and any corrective actions required of the Survey
Contractor.
2.1.7 Operation under Third Party Instruction
There may be circumstances where the Survey Contractors are required to operate under the
instruction of a third party specialist, such as an ecologist or other expert. Such circumstances may
include, but are not limited to the presence of freshwater pearl mussels, or the particular operating
requirements of ESB or Iarnrod Eireann. In such situations it is anticipated that normal survey
productivity rates will be substantially reduced.
At the discretion of the Client, these circumstances will trigger a switch to day rates for the affected
river reach and/or coastal area. This will be highlighted in the SRFT at the time of tender.
2.1.8 Confined Spaces
The survey work to be undertaken in Lot 4 and Lot 5 may come under the provisions of Safety, Health
and Welfare at Work (Confined Spaces) Regulations 2001 (SI No. 218 of 2001). Therefore, surveyors
undertaking these elements of work in Lot 4 and Lot 5 must be suitably qualified and comply with
these regulations. The Survey Contractor must provide evidence to the Client’s Representative of
relevant training.
The document “Code of Practice for Working in Confined Spaces” published by the Health and Safety
Authority must also be complied with.
2.2 Site Attendance and Facilities
The Survey Contractor shall make their own arrangements for attendance on-site, welfare facilities
etc. and the rates provided must include all necessary preliminaries and overheads.
Likewise the Survey Contractor shall make their own arrangements for electricity, telephone, water
supply or other services as necessary to complete the survey and the rate provided in the Pricing
Document shall be inclusive of these items.
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2.3 Access to Lands
The Survey Contractor has statutory right of access to any lands as agents of the Office of Public Works.
Notwithstanding these rights, the Survey Contractor shall take reasonable measures to secure
permissions of access at all times. Where permission is refused, the Survey Contractor must notify
the Client’s Representative as soon as possible.
The Survey Contractor shall undertake duties including, but not limited to the following, to ensure
efficient and timely delivery of the commission:





Make themselves aware of the presence of livestock, sensitive agricultural (or other) crops,
and farming activities underway that may impede their work, and plan mitigating measures
to avoid these impacting upon their programme.
Inform the Client's Representative where visibility is impaired by vegetation as the situation
is encountered. The Survey Contractor will be advised of the best course of action.
All normal protocols for work within private lands shall be followed, including the protection
of habitat.

The Client’s Representative shall provide the Survey Contractor with a letter of introduction for
landowners, which shall introduce the Survey Contractor’s Staff, describe the purpose of the survey
and request, as a courtesy, landowners to make access available to the Survey Contractor.
The Survey Contractor may be required to enter onto property owned or occupied by Irish Rail. For
health and safety reasons Irish Rail require that all persons entering onto their property to undertake
any works must have completed an appropriate training course, as organised by Irish Rail. They also
require that an employee of Irish Rail accompany all such persons for the duration of the works. In the
event that such entry is necessary, the OPW shall pay the costs associated with this training and
attendance of Irish Rail staff.
2.4 Knowledge of Specification and Scope
The Survey Contractor shall ensure that all staff working on OPW projects will have read and are
familiar with the requirements of this document, the OPW Specification for Survey Services, and can
demonstrate that they understand the content. The Survey Contractor shall maintain a document
signed and dated by each surveyor indicating that he has read and understood the documents. The
dates shall not be more than one year old and the signature document shall be provided to the Client’s
Representative on request.
The Survey Contractor shall ensure that his/her field surveyors have read and understood the survey
scope for each survey commission.
2.5 Accuracy
The Survey Contractor should use appropriate equipment and techniques to achieve the accuracies
required. Please refer to the relevant sections for the required accuracies for each survey type. Survey
methods shall be communicated to the Client’s Representative by the Survey Contractor before
project commencement.
2.6 Calibration and Checking of Equipment
The Survey Contractor shall be responsible for ensuring all equipment is calibrated/verified and
checked prior to use and maintained as such throughout the period of survey works, as well as
ensuring it is fit for the survey purpose required. All calibration documentation, including details of
7

the relevant standard, shall be presented to the Client’s Representative for approval before survey
works commence.
2.7 Deliverables
The Survey Contractor shall, as far as reasonably possible, make use of digital data and media in
undertaking the commissions, noting in particular the spatial nature of much of the work and the role
GIS has to play. All deliverables should be in accordance with Section 8 of the RICS Guidance Note –
Measured Surveys for Land, Buildings and Utilities 3rd Edition, unless otherwise stated in this
Specification. If there is any ambiguity between the general requirement deliverables and those set
out in the survey specific sections, the survey specific requirements will take precedent. The exact
format of survey deliverables should be confirmed at the commencement meeting prior to any survey
work beginning on-site.
2.7.1 GIS Format
All characters in file names, file paths, attribute data field headers and attribute data values must be
lower case only and no spaces are to be used and a letter must start the path or name. File names,
file paths and attribute data field headers shall not contain any special characters except for
underscores (_), which may only be used to separate words. Attribute entries shall not be left blank
or with null values. The value ’-9999’ shall be used where a null numeric value is a valid option and
‘NODATA’ where a null text value is a valid option.
Vector Data Format Consistency
The vector data shall be delivered in ESRI shapefile format (shapefile) and include all the required
auxiliary files, including (.prj) for embedding a co-ordinate system and (.xml) for required metadata.
The data object types for vector data will be polygon, polyline and point.
Vector Domain Consistency
Each vector feature shall be accompanied by attributes in an attribute table, which shall be ordered
and named consistently across the delivery.
Vector Data Metadata
INSPIRE compliant metadata shall accompany the vector data using an embedded xml file, native to
the shapefile suite of files. Metadata shall contain elements as required in current versions of ISO
19115 – Geographic Information – Metadata - Part 1 and 2.
Raster Data Format Consistency
The data object type for raster data will generally be raster grid. All raster data to be provided in
GeoTiff Format, unless otherwise stated in the SRFT.
Raster Domain Consistency
Each raster data type shall be accompanied by a value in a valid range domain. Raster’s shall not
contain NODATA values, a value of -9999 will instead be assigned where a null value is a valid option.
Raster Metadata
INSPIRE compliant metadata shall accompany the raster data using an embedded xml file with the
same name as the raster file. Metadata shall contain elements as required in current versions of ISO
19115 – Geographic Information – Metadata - Part 1 and 2.
Please refer to Appendix B for Lot 1 drawing and GIS file naming conventions.
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All other deliverables shall be submitted in a suitable, editable digital format such that web-based
publication may be readily achieved.
The metadata and interoperability requirements of all deliverable spatial data shall be agreed with
the Client’s Representative after Commencement, in order to comply with the Metadata and
Interoperability responsibilities for Public Authorities, as set out in Articles 5 & 6 and, insofar as
possible, Articles 7-10 of the European Union Directive 2007/2/EC (the “INSPIRE” Directive), other
agreed international standards.
2.7.2 Data Management
Refer to Appendix B for OPW Data Management Guidelines
2.7.3 Co-ordinate System
All measurements shall be presented in metric units (metres). The Survey Contractor must be capable
of providing survey deliverables in the following formats: –
o

Irish Grid (IG) (EPSG: 29903)

o

Irish Transverse Mercator (ITM) (EPSG: 2157)

o

ETRS89 (EPSG: 4937)

o

WGS84 (EPSG: 2157)

o

OSGM02

o

OSGM15

The co-ordinate system and geoid model required for each project will be specified in the SRFT. On
occasion it may be required to provide deliverables in two formats, for example Irish Grid (IG) (EPSG:
29903) OSGM02 and Irish Transverse Mercator (ITM) (EPSG: 2157) OSGM15 this will be detailed in the
relevant SRFT. An item is included in the Pricing Document for Surveying Services and the Survey
Contractor should provide an extra over cost for delivery of this service.
There may also be a requirement to transform existing survey data from one co-ordinate system /
geoid model to another. This must only be done using approved OSI software such as Grid
Inquest1/Grid Inquest 2 and/or alternative methodologies approved by the Clients Representative.
2.7.4 Survey report
A survey report is required for each survey commissioned. This report is required to assist the Client’s
Representative in validating the survey. It should also record essential information should the survey
be required for another project at a later date. It should be confined to recording the information that
any surveyor would need when reviewing the survey at a later date to confirm how the work was done
and its quality. It should also highlight pertinent information for hydraulic modellers or designers to
note i.e. blockage locations or unusual features.
The Survey Report will include as a minimum the following information:
i.
ii.

Description of the survey requirements.
Description of the Permanent Survey Control Points (PSCP) used to complete the survey. If
new PSCP are established for the purposes of completing the survey, details of survey
equipment used and the methods used to observe and adjust the Network must be included.
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iii.

iv.
v.
vi.
vii.
viii.
ix.
x.
xi.

Table of PSCP used/established, to include Easting and Northing Coordinates in ETRS89 (EPSG:
4937), Irish Grid (EPSG: 29903) and ITM (EPSG: 2157) with corresponding elevations in, Height
above Ellipsoid (HAE), OSGM02 and OSGM15.
The survey report shall state the transformations used to calculate co-ordinates.
Description of any other Survey Control established, including survey equipment used and the
methods used to observe and adjust the Network.
Comparison between OSi benchmark levels and surveyed levels.
Description of the detail survey carried out.
All field notes and data sheets, reductions and computations shall be scanned and included
as an appendix to the survey report.
Descriptions of quality control measures and headline results validation checks carried out.
Comments on any problems encountered when undertaking the survey or anything of note
for the hydraulic modeller i.e. access issues, temporary blockages, etc.
Appendices to include Station Description Sheets, a Network Diagram, the Network
Adjustment listing, calibration certificates and a suitable GPS Processing Self Certification
Form. This form will include the elements of the data downloading, baseline processing,
network adjustment and data storage, and will provide a quality control check list to the
Control Survey element of the project. A sample station Description sheet is included in
Appendix B.

The information requested above is generic and applicable to all survey types, additional survey
specific requirements are highlighted in the Lot specific sections.
2.7.5 Review Process
The Survey Contractor shall submit draft deliverables within the agreed timescales. The Client's
Representative shall review the deliverables provided and provide comment as appropriate. Upon
receipt of comments, the Survey Contractor shall address any errors or omissions raised, and will
resubmit the required deliverables. The programme for this review process shall be clarified with each
commission and shall be dependent on size and the timescale within which the survey data is required.
, The review process shall typically follow stages set out below: 





Issue of draft deliverables (v0) by contractor
Review and comment by Client's Representative
Resubmission of deliverables (v1)
Review and approval for finalisation by Client's Representative
Submission of final deliverables (v2)

If additional iterations of review are required, the Survey Contractor shall respond with revised
deliverables within the agreed timeline of receipt of comments from the Client's Representative.
Further iterations of delivery and review may be required where initial comments have not been
actioned for the specific sections checked, or where a general comment has been made (such as – all
reaches must be checked to ensure there is no overwriting on the section labels), and further spot
checks on new reaches show continued errors. Where more than one iteration of review is required,
this is seen as a failure to meet the KPI for Quality of Product.
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2.7.6 Quality Control and Deficiencies
The Survey Contractor shall ensure suitable quality control processes have been implemented during
the commission.
It is imperative that quality control procedures are established at the outset of the Framework
Contract and are followed throughout the Contract as commissions are awarded and deliverables are
being drafted and issued. Comments will be issued on initial drafts and it is expected that the
comments are taken account of for future issues and commissions. All deliverables will be issued by
the Survey Contractor accompanied with a Quality Control Sign-Off Sheet/Certificate which must be
updated for each version delivered. This must clearly demonstrate the specific review and sign off
procedures that have been followed.
The Clients Representative will return survey deliverables for reissue if there is a continuation of errors
previously identified found in subsequent packages as this would be an indication that the Quality
Assurance (QA) procedures were not being fully adhered to.
Upon receipt of survey deliverables from the Survey Contractor, the Client’s Representative shall, as
reasonably as possible with the data available and using professional judgement, assess the quality of
the data to ensure that it is accurate within the required tolerances and to required formats and
suitable for its intended use.
2.7.7 Correction of Errors in Survey Data Supplied
Should potential errors in survey be identified, the Survey Contractor will be required to take such
steps as needed to rectify the error, up to and including resurveying the relevant area.
Upon receipt of notification of a potential error, the Survey Contractor shall, within two weeks,
provide a proposed process of remedy along with a programme of works, or demonstrate why the
original survey meets the specification.
If the survey is shown to be correct, the Survey Contractor will be reimbursed for costs associated with
the works, based on the rates provided in the tender response and for any additional costs associated
with the correction process, including resurvey.
If the survey is shown to be erroneous, the Survey Contractor will be liable for such costs that arise in
relation to the survey works and shall not be entitled to an extension of time as a result of direction
given to deal with erroneous data. Any resultant delay will be reflected in the KPI report.
If a re-survey is required, the Survey Contractor shall conduct the re-survey as directed by the Client
or Client’s Representative.
If the Survey Contractor fails to begin the re-survey within the time directed, or to complete it as soon
as practicable, the Client may have the work done by others and the Survey Contractor shall, on
request, pay the Client its cost of doing so. In this case, the Survey Contractor shall supply the details
of any requested Permanent Primary Control Points to be employed to undertake the re-survey along
with any previously obtained survey data which may be of use.
Alternatively, the Survey Contractor and the Client’s Representative may, with the Client’s consent,
agree that the Client will accept the erroneous survey, either in whole or in part. In this case, the
Contract Sum shall be reduced by the amount that, in the opinion of the Client’s Representative, is the
resulting decrease in the value of the Works to the Client. If the Client’s Representative notifies the
Survey Contractor that the Client will not accept erroneous survey data, this shall be conclusive.
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2.7.8 Photography
All photographs should be digital and delivered in jpeg. All photographs must be clear and of good
quality. If the photographs are not of adequate quality the Clients Representative may require these
to be retaken. The location and direction of view of all photographs should be clearly labelled by use
of appropriate naming and notation on plan drawings.
All photographs should be georeferenced to the co-ordinate system specified in the SRFT.
The file size of all photos should be kept to a minimum and reduced using suitable software where
appropriate to assist in the transfer and management of these files.
Please refer to Appendix B for guidance on the naming convention for photographs for Channel
Surveys.
Photographs are not to include identifiable people (including the Surveyor’s staff) unless those people
have given their express written permission to be photographed. In public areas where photography
including people is unavoidable, the Survey Contractor shall ensure that people photographed are not
in the foreground and that their privacy is respected as much as is possible. It is the responsibility of
the Survey Contractor to ensure compliance with their duties as set out under the EU General Data
Protection Regulations, GDPR.
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SECTION II
LOT 1 - SURVEY CONTROL
1.0 Introduction
Permanent Survey Control Points (PSCP) are required for all survey services specified within this
document. The Survey Contractor shall establish survey control points that shall be linked together by
a network of observations to realise the survey grid on the ground. This network shall include all types
of observations required to plan, height control and provide sufficient redundancy in observations to
allow proof of accuracy.
Under previous survey contracts a network of PSCP were established in locations across the country.
Details of these PSCP will be made available to the Survey Contractor in the SRFT. However in all cases
the Survey Contractor is to price to establish new survey control for each commission.
The Survey Control Network should be established in accordance with Section 2 of the RICS Guidance
Note – Measured Surveys for Land, Buildings and Utilities 3rd Edition.

2.0 Establishing New Survey Control
Where a new network of control is required, the proposed network plan diagram should be submitted
to the Client's Representative for approval prior to establishment of the network.

3.0 Survey Control Network
(i)

Permanent Survey Control Points are to be established for each survey if no reliable existing
PSCP exists. The Survey Contractor shall establish a minimum number of PSCP to define the
grid and height datum over the geographic extents of the survey area and enable verification
of detail accuracy. There must be a PSCP available within 5km of each survey area.

(ii)

The PSCP will be of a stable survey marker i.e. Road Nail in tarmac, Survey Bolt in concrete or
Ground Anchor in soft ground. The Survey Contractor shall ensure that the risk of the survey
marker hitting any underground service is eliminated.

(iii)

The horizontal and vertical accuracy of each PSCP must be established to sub centimetre
tolerance.

(iv)

The Survey Contractor should use appropriate equipment and techniques to achieve the
accuracies required. Should the Survey Contractor decide to use equipment with a higher
specification than required, the results should be tested against the accuracy of the
equipment used not the specification, as unexpectedly large residuals achieved with precise
equipment could indicate there are gross or systematic errors in the observations.

(v)

For GNSS setups, PSCP shall be established in places where the sky view is clear. There should
be no obstructions above 10 degrees elevation and no objects likely to cause multipath errors.
GDOP and coordinate quality filters are to be set in the receiver: Automatic quality threshold
settings are not permitted. PSCP shall be surveyed and checked as part of a closed loop if
establishing control with a total station.
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(vi)

The PSCP will be observed in a network, adjusted to the active GPS network for Ireland, with
a minimum 2 hours observation period for each base line. The network will incorporate base
lines between both the active network and pairs of PSCP. The exact geometry and design of
the network is at the discretion of the Survey Contractor, but should follow the RICS Guidance
Note “Guidelines for the use of GNSS in land surveying and mapping”.

(vii)

The PSCP will be identified by a Hydraulic Area Code and sequential number i.e. HA36-001,
HA36-002, etc

(viii)

All PSCP coordinates and levels must be based on ETRS89 (EPSG: 4937) and provided in both
the OSGM02 and OSGM15 geoid models, which shall then be transformed to Irish Grid (EPSG:
29903) and/or Irish Transverse Mercator (EPSG: 2157) using a suitable 3D conversation e.g.
Grid Inquest1/Grid Inquest 2 and/or alternative methodologies approved by the Clients
Representative. Any difference in level of +/- 50mm or greater between the OSGM02 geoid
and the OSGM15 geoid should be notified immediately to the Client’s Representative.

(ix)

Station Description Sheets for PSCP, point data, drawings of control network and a Survey
Report will be prepared for the Survey Control Network. Each Station Description Sheet will
include a photograph and location diagram (to facilitate the relocation of the Control Station),
ETRS89 (EPSG: 4937), IG (EPSG: 29903) and ITM (EPSG: 2157) coordinates and levels to both
OSGM02 and OSGM15 geoid models and a description of the control station and its location.
The date of survey and name of Survey Contractor will also be included.

(x)

Additional Survey Control Stations shall be established based on the Permanent Control
Network, as required. These Control Stations may be of a temporary nature, established to
facilitate the detail survey as required. They should be located in locations as to not interfere
with land owners / the public.

(xi)

All field notes and RINEX data for all GPS observations are to be provided to the Clients
Representative.

(xii)

All observed control stations to be established using GNSS Receivers, capable of receiving
signals from both GPS and Glonass constellations. The use of the European Galileo
Constellation should also be utilised, where available.

(xiii)

A dynamic risk assessment shall be carried out before establishing any survey station to ensure
that is located in a safe place for the surveyor to observe and does not present a hazard for
third parties e.g. not close to road edges or blocking footpaths. Permanent markers for survey
control shall not be placed so that they present a health and safety hazard to people or animals
or cause damage to property or equipment.

4.0 Existing Survey Control
Where there are existing PSCP in the location of the survey and they are proposed for use, their values
shall, be checked using network RTK with a stabilised pole over two sessions of three minute
observations separated by at least an hour. If the difference between the existing height and the mean
newly observed height exceeds 15mm, a new PSCP shall be established.
All previous PSCP were surveyed to ING (EPSG: 29903) and the OSGM02 geoid model. When resurveying an existing PSCP, the Survey Contractor shall survey to both ING (EPSG: 29903) and ITM
(EPSG: 2157) coordinate systems and shall also survey to both the OSGM02 and OSGM15 geoid
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models. Any discrepancy between the two levels shall be reported immediately to the Clients
Representative and included in the Survey Report.
The OPW shall make available all data regarding the existing network of control points in the SRFT for
use by the Survey Contractor for new surveys.

5.0 Deliverables
The Survey Contractor shall provide the following deliverable data in the format outlined below to the
Client’s Representative for Permanent Survey Control Points.








Point Data – Ascii, csv.
Drawings – AutoCAD compatible (dxf) and printable version (PDF).
Photography – As per Section 2.7 of this Specification
Video imagery – mpeg, avi, mp4.
Network Plan Diagram – dxf, pdf, docx.
Station Description Sheets - pdf, docx.
Survey Reports – pdf, docx.

The Survey Contractor shall provide an ESRI Shapefile layer of the Permanent Survey Control
Points.The GIS attribute table for the points established is detailed in table below.
Table 1 Permanent Survey Control Points (PSCP) GIS attribute table
Attribute

Field Specification

PSCP ID

Field type “Text”, Field width 20 characters

Easting

Field type “Number”, Field width 20 digits to
4 decimal places

Northing

Field type “Number”, Field width 20 digits to
4 decimal places

OSGM02 Level

Field type “Number”, Field width 6 digits

OSGM15 Level

Field type “Number”, Field width 6 digits

Description

Field type “Text”, Field width 120 characters

The
PSCP ID should be the hydrometric area code where the point is located followed by the abbreviated
town/city name and a sequential number. So for example the first new survey control point in
Drogheda would be HA07-DROG-01.
The Description should include details of the survey control point including material, location etc. For
example survey nail in the footpath 2.3m from the lamppost.
Easting and northing to be provided in the coordinate reference system (CRS) as defined in the
relevant SRFT.
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SECTION III
LOT 1 - TOPOGRAPHIC SURVEYS
1.0 Overview
All topographic surveys should be carried out in accordance with Section 3 of the RICS Guidance Note
– Measured Surveys for Land, Buildings and Utilities 3rd Edition.
A topographic survey will require details of the classified features listed below to be surveyed on-site
to the specified accuracy band. Further details of the items contained within each of these
classifications is available in Section 3.3 of the RICS Guidance Note – Measured Surveys for Land,
Buildings and Utilities 3rd Edition. This list or the items contained within Section 3.3 of the RICS
Guidance Note – Measured Surveys for Land, Buildings and Utilities 3rd Edition do not constitute an
exhaustive list and the Client’s Representative may add additional features/items as required. All
features shall be surveyed as 3D point or line features.














Permanent buildings/structures
Temporary/mobile buildings
Road, path, track features
Visible boundary features – walls, fences, hedges
Street furniture
Statutory authorities and utility providers’, plant and utility covers
Trees, wooded areas, limits of vegetation
Pitches/recreation
Water features
Earthworks
Industrial sites
Railway features
Other as specified by the Clients Representative

Each feature specified above shall be represented by a separate labelled layer within the Autocad
DWG drawing file.
Level strings shall be observed as follows so an accurate digital terrain model can be generated from
the survey data:
 In open featureless areas a regular grid of levels will be surveyed to depict the terrain at
intervals to be specified by the Client’s Representative in the SRFT and according to the survey
accuracy band as specified in the survey detail accuracy band table below which shall also be
outlined in the SRFT by the Client’s Representative.
 In all other areas sufficient height information will be surveyed in order to fully describe the
topography. Adequate height information will be surveyed to create a digital terrain model of
the survey area sufficient to generate contours typically at 0.25m intervals.
Spot heights shall be recorded to the required accuracy, shown in Table 3.1 and outlined in the SRFT
by the Client’s Representative
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Table 3.1 – Survey Detail Accuracy Band Table for Topographical Surveys (Reproduced from the RICS
guidance note – measured surveys of land, building & utilities – 3rd edition)
Height accuracy (Z)
Plan accuracy (X,Y)
Band
1 sigma

2 sigma

Band

Accuracy
hard detail

Accuracy
soft detail

A

+/- 2mm

+/- 4mm

A

+/- 2mm

N/A

B

+/- 4mm

+/- 8mm

B

+/- 4mm

C

+/- 5mm

+/- 10mm

C

D

+/- 10mm

+/- 20mm

E

+/- 25mm

F

G

Example survey types/uses

Approximate
legacy plot scale
output required
to achieve
accuracy band

Min size of
feature shown
true to scale
(not
symbolised)

Monitoring, high accuracy
engineering setting out and
fabrication surveys

1:5

4mm

N/A

Monitoring, high accuracy
engineering and measured
building surveys and setting out

1:10

5mm

+/- 5mm

N/A

Engineering surveying and
setting out, high accuracy
measured building surveying,
heritage recording

1:20

10mm

D

+/- 10mm

+/- 25mm

Engineering surveying and
setting out, measured building
surveys, high accuracy
topographic surveys, determined
boundaries, area registration

1:50

20mm

+/- 50mm

E

+/- 10mm

+/- 50mm

Measured building surveys,
topographic surveys, low
accuracy setting out, net area
surveys, valuation surveys, area
registration, utility verification
(QL-A) PAS 128 (UK)

1:100

50mm

+/- 50mm

+/100mm

F

+/- 50 mm

+/- 100mm

Low accuracy measured building
surveys, topographic surveys,
high accuracy utility tracing,
gross area surveys

1:200

100mm

+/100mm

+/200mm

G

+/- 50mm

+/- 100mm

Topographic surveys, low
accuracy measured building
surveys, utility tracing surveys,
boundary mapping, high
accuracy geotechnical, detection
(QL-B1 PAS 128 (UK)

1500

200mm

2.0 Materials provided by the Client Representative
In addition to the standard provision detailed in Section I, the Client will provide in the SRFT:



A copy of the previous survey if appropriate.
The co-ordinate system and level datum to be used
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Details of the deliverables required
Any known site access or working restrictions

3.0 Use of Tachometric observations for topographical surveys
Lines of sight from tachometric survey where the height coordinate will be used in a 3D string shall
not exceed 150m.
When used to survey soft features, such as top of silt in a river bed or sand surface on a beach, the
prism pole must be fitted with a plate to prevent the tip of the pole sinking into the surface.
The Survey Contractor shall observe at least one detail point on each setup that is common with a
detail observation from another instrument set up and quote the coordinate comparison in the survey
report.

4.0 Use of RTK and network RTK for topographical surveys
Base and rover RTK and network RTK techniques may only be used under site conditions for which
they are suitable - i.e. clear sky view and using equipment that can receive all signals from all available
operational GNSS constellations.
When heights are surveyed using Real Time Kinematic GNSS (RTK a previously surveyed point with a
known height, shall be surveyed before the start of and after completion of survey observations. In
addition, the Survey Contractor shall monitor coordinate quality data during the survey and force reinitialisation if the figure is high or appears unstable.
For network RTK, the Survey Contractor shall use a minimum observation window of 5 seconds. Checks
shall be made on existing survey stations where available.

5.0 Use of terrestrial laser scanning for topographical surveys
5.1 Scanning from tripod set-ups

Tripods are normally used for static set ups but it is possible to mount the scanner on a vehicle that is
stopped at successive scan positions. If this method is used, it is vital to ensure that the vehicle remains
sufficiently stable during the scanning process.
The primary means of survey control for scanning shall be surveyed targets in the scans and surveyed
scan positions. Control must be located so as to provide strong position fixing in three dimensions.
There must be sufficient redundancy in the survey control to enable errors to be detected and
corrected as well as to achieve the required accuracy. In addition, there shall be an overlap of at least
20% between scans so that cloud-to-cloud registration can be used as an independent check. The
results of registration shall be quoted in the survey report.
Sufficient scans shall be observed to describe the object to be surveyed and avoid voids in the data.
The Survey Contractor shall retain raw scan data for at least six years and make available free of charge
to the client on request.
Each raw scan shall have associated metadata. Metadata records shall be supplied for all raw scans.
The Survey Contractor shall provide control and registration information for all raw scans to the site
coordinate system. The residuals from registration shall be provided.
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Registered and geo-referenced scan data shall be delivered in generic .las data format on media as
agreed with the Client’s Representative. Associated metadata shall be supplied in a format as agreed
with the Client’s Representative.
5.2 Scanning from moving vehicles

Mobile scanners can be mounted on vehicles or boats or may be handheld.
At SRFT stage, the Survey Contractor shall provide documentary evidence that his/her mobile laser
scanning system has been tested under similar ground and sky view conditions to those that will be
experienced in the area to be surveyed and produces point cloud data to the accuracy required. If The
Survey Contractor surveys objects within the scan data for the purposes of adjusting the Smoothed
Best Estimate Trajectory (SBET), these objects shall not be in the same location as the ground truth
sites.
For handheld scanning systems that rely upon measurements to objects within the point cloud to
determine the SBET the trajectory of each scanning session shall start and close at the same location.
The surveyor shall establish survey control to transform the point cloud data to the survey grid and
height datum.
The Survey Contractor shall provide details of the observations and calculations used to determine
the relative positions of the scanner and GNSS receiver(s) and synchronisation of the scanner, GNSS
and IMU. The Survey Contractor shall document and provide all survey data used to position and
orientate the vehicle during the survey, including the raw (and adjusted – if any) SBET.
The Survey Contractor shall ‘ground truth’ his survey by surveying, using an independent method,
objects in the scan data at intervals along the vehicle route as specified in the survey scope. Ground
truth sites shall be located at least 100m from objects used to adjust the SBET. The comparison of
three dimensional coordinates shall be provided in the survey report.
Point cloud data shall be supplied in LAS format.

6.0 Building Threshold Surveys
6.1 Materials supplied by the Clients Representative
Building threshold surveys shall be required to assess potential damage to properties at risk of
flooding. The Clients Representative shall provide the following to The Survey Contractor for the
purpose of carrying out building threshold surveys:
(i) Explanatory letter to residents
(ii) Schedule of, or plans showing, properties to be surveyed
(iii) Damages spreadsheet where available with properties to be surveyed
6.2 Materials supplied by the Surveyor
The Survey Contractor is required to deliver the explanatory letter to residents giving at least 7 days’
notice of entry to property. Permission for access to properties must be obtained before the levels
and photographs are taken. Refusal of access will be accepted and reported to the Client’s
Representative, who will decide whether to take action to secure access.
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6.3 Threshold Data
Control points shall be established for threshold surveys to the standards specified in Section II of this
document. Threshold survey levels shall be correct to +/- 10mm with respect to the nearest control
point. If a digital level with automatic data recording is used, an intermediate sight will have the same
status as a back sight or fore sight. If an optical level is used, intermediate sights to critical points must
be observed as a change point or twice from different setups.
The height of the main thresholds of each property listed is to be measured above Ordnance Datum
to the geoid model specified in the SRFT. The definition of 'threshold' is the lowest level at which water
will enter a building during a flood event. If the lowest level at which water will enter a building is
below the finished floor level the finished floor level must also be recorded.
Ground levels, Air brick and Damp Proof Course levels are also required unless otherwise stated. For
multi storey buildings, the thresholds of upper stories are not to be levelled. Ground floors are to be
assigned the threshold level of the entrance to the building.
For terraced houses, if the threshold level is obviously the same for each property, The Survey
Contractor is to level one or two threshold levels and assign this level to all properties. For properties
where the level has not been measured, “interpolated” shall be noted in the spreadsheet, map/report.
For semi-detached properties the same principle applies and only one of the properties has to be
levelled.
The threshold level shall be observed at the first point at which water enters the property (including
porches and integral garages) as the main threshold level. The main living area of the property shall
be recorded as a subsidiary record.
If the property is protected by a ramp or wall, the threshold level shall be taken on the protecting
feature and a description entered in the spreadsheet, map/report.
Threshold levels are to be plotted on OS large scale map background in an AutoCAD DWG format. An
ESRI Shapefile of surveyed property co-ordinates and levels will be provided to the Clients
Representative. Threshold levels are also to be added to the relevant damage assessment spreadsheet
which will be supplied (where available) at SRFT stage.
Photographs shall be taken to illustrate the frontage of properties surveyed. All photographs shall be
in the format specified in Section 1 of this document.

7.0 Deliverables
Generally, The Survey Contractor shall provide the following deliverable data in the format outlined
below to the Client’s Representative for topographic surveys.
Topographical Surveys
Data:
3D topographical survey drawings.
Format:

DXF with the coordinate data referenced to Irish Grid (EPSG: 29903) or ITM (EPSG:
2157) and elevation data referenced to Ordnance Datum Malin (OSGM02 or
OSGM15 geoid models).

Media:

Digital storage.
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File Size:

The DXF data shall be split into separate files not exceeding 250Mb, unless otherwise
agreed with the Client’s Representative.

Data Formats











Point Data – Ascii, csv.
Drawings – AutoCAD compatible (dxf, dwg) and printable version (PDF).
Digital terrain model (TIN/String) – dxf.
Digital terrain model (grid) – csv.
Photography – As per Section 2.7 of this Specification.
Video imagery – mpeg, avi, mp4.
Point Cloud – las.
Survey Reports – pdf, docx.
GIS – As per Section 2 of this Specification
Textual Data – csv, txt.

The Survey Contractor is to confirm the deliverables required and delivery format at the
commencement meeting prior to any works being carried out on-site.

21

SECTION IV
LOT 1 – CHANNEL, STRUCTURE & FLOOD DEFENCE
SURVEYS
1.0 Overview
The appointed Survey Contractor may be required to carry out all or some of the following surveys, all
of which relate to the building of hydraulic river models and coastal models:
 River channel cross sections
 Structures, which may include, but not limited to, bridges, culverts, weirs, sluices, control
gates, service crossings (pipes, etc) and coastal structures.
 Flood Defences, which may include structures or features listed above that were constructed
to provide a formal flood defence function. Flood defences within this context shall include
but are not limited to walls, embankments, storage areas (on- and off-line), flapped outfalls
and pumping stations.
The location of the surveys (including all river channel cross sections, structures and flood defences)
will be provided to the Survey Contractor prior to appointment.
It is the Survey Contractors responsibility to comply with the requirements of The RICS Guidance Note;
Guidelines for the use of GNSS in Land Surveying and Mapping, 2nd Edition, as this document should
be used to ensure best survey practice is followed when using GPS during the Framework Contract.
The generic survey requirements to be met are set out in the sections below.

2.0 Channel Cross Sections
(i)

The survey of the required river channel cross-sections should be undertaken so as to
accurately describe the hydraulic characteristics of the channel and out of bank survey points
for a distance of at least 20m beyond each bank top to allow tie-in to floodplain DTM data
capture from aerial surveys.

(ii)

Cross-sections will be surveyed perpendicular to the flow direction (for river channels, this will
be perpendicular to the direction of the banks; for floodplains, it will generally be
perpendicular to the general direction of the valley).

(iii)

All elevations and cross-sections shall be plotted as viewed from upstream to downstream.

(iv)

Cross-section offset will increase from left to right looking in the downstream direction. The
cross section deliverables will include channel offsets in both MIKE and FLOOD MODELLER
formats. Channel offset in FLOOD MODELLER is taken from left hand extreme of cross section,
therefore all offsets will be positive. Channel offset in MIKE is taken from river centre line,
therefore offsets will be negative towards left bank and positive towards right bank. The
channel centreline should be taken as the deepest bed point (as surveyed).

(v)

Cross-section locations will be identified by a river identifier. The identifier will be based on
river name and chainage measured from downstream to upstream, starting at 0 at the
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downstream end of each reach, to a resolution of 10m. The river identifier to be used for each
watercourse will be provided by the Client’s Representative.
(vi)

Where it is not practical or safe to survey a channel cross section at the prescribed position or
interval, the position of the surveyed section may be adjusted by up to 20m in either an
upstream or downstream direction, provided the general shape of the channel does not
change.

(vii)

The number of survey points in any cross section must be sufficient to describe changes in the
shape of the cross section and include an adequate number of survey points appropriately
located across the cross section to permit accurate representation of the channel geometry
and hence conveyance within a hydraulic model. Generally, the distance between consecutive
points should not exceed 2m. The vertical difference in level between consecutive points out
of channel should not exceed 0.2m. On steep banks, recordings should be made at not greater
than 5m intervals, providing the gradient of the slope between the points is constant. At the
point where the cross section finishes, a note should be included on the drawing to give details
of the general description of the land beyond this point (i.e. what happens next).

(viii)

Intermediate crest levels should be taken to represent notable changes in crest elevation and
at a minimum at 20m intervals. This will include low points or gaps, and confluences with
tributaries and drains. Where there are step changes along a crest, points immediately
adjacent to the step should be surveyed, to correspond with both elevations at this location.
These points should be noted in the long sections for each reach and in the xyz output file for
the left and right bank. All tributaries should be labelled on the long section plot for the
surveyed reach with their reach name where known.

(ix)

The elevations and diameters of pipes / outfalls discharging into the watercourses which are
readily visible above or below the waterline should be surveyed, subject to a minimum
diameter of 300mm. Where an outfall of any diameter is flapped, it shall be considered to
provide a flood defence function, and the pipe diameter, invert level, flap width and flap
height shall be recorded, and the pipe identified as such. It is not expected that any
underwater inspection is required to locate outfalls.

(x)

All measurement shall be presented in metric units (metres). All coordinates must be based
on Irish Grid (EPSG: 29903) and levels based on Malin Head Datum. The Survey Contractor
shall carry out an initial check on the control points in OSGM02 and OSGM15 to determine
the difference, if any, in the two geoid models. The Survey Contractor shall communicate the
results of the aforementioned check to the Client’s Representative who shall determine which
geoid model the survey shall be carried out in.

(xi)

Horizontal locations, including cross section offsets, shall be recorded to a resolution of 0.01m.
Vertical levels shall be recorded to a resolution of 0.01m.

(xii)

The relative accuracy of the plan position and level measurement of critical details and well
defined features should be not less than +/- 0.025m. The relative accuracy of the plan position
and level measurements of soft, less well defined features and vegetation shall be not less
than +/- 0.050m.

(xiii)

The river water level, time and date shall be recorded at the time of survey of each cross
section and structure. This is to be labelled on the drawings.
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(xiv)

To assist the modellers in assigning roughness coefficients during the construction of the
hydraulic models, the nature of the riverbed material and vegetation should be recorded at
each cross section, and labelled accordingly on the drawings (e.g. silt, gravel, concrete, heavy
weed, etc). Similarly the nature of the bank / floodplain ground cover should be recorded and
labelled on the drawings (e.g. pasture, arable, scrub, woodland, etc).

(xv)

Fences and walls that intersect the cross section will be surveyed with their type and height
labelled on the drawing. Buildings that intersect the cross section will be surveyed with their
type and name / number labelled on the drawing. A threshold level for each building should
also be surveyed. There is no need to show these features to scale.

(xvi)

Roads that intersect the cross section shall be surveyed with their name or number labelled
on the drawing.

(xvii)

Both the hard bed level and the silt top shall be surveyed at approximately the same points
within a cross section. The hard bed will be shown as a solid line on the drawing with the silt
top shown as a pecked line.

2.1 Survey of Additional Sections
Cross section locations are to be adjusted locally to positions up or downstream of the specified
location by 20m to 50m to ensure they reflect hydraulically salient information such as:


Start and finish of vertical walled sections,



Start and end of shoals or other similar features as observed during the survey



Side inflows (significant pipes and channels, water courses etc)



Rock outcrops extending into the river channel



Other natural features that might affect water passage.

Where no locally representative cross section has been included within the original specification to
reflect the hydraulic features described above, the Survey Contractor shall immediately verbally
report this to the Client's Representative. On approval, the Survey Contractor shall then carry out the
survey of same in accordance with the requirements of this document.
The Client's Representative will endeavour to provide immediate responses to queries relating to
additional cross sections.
Commentary should be included on all drawings which indicate why there may be unexpected gaps in
areas being delivered.
The Client's Representative may identify the requirement for additional cross sections after award of
the contract, which can be incorporated into the survey contract specification, provided that these
sections are along the reach of river originally identified in the contract, and the Survey Contractor is
still mobilised to the area. Additional sections will require an extension to time application by the
Surveyor Contractor. Note also that these additional items must be paid for through the prices per
item submitted in the relevant contract, and where the additional item was not included in the
contract, the rate in the original tender shall be used.
2.2 Extended Floodplain Cross Sections
In some instances cross sections are required to extend across the floodplains to a distance greater
than 20m from top of bank. In these cases, the survey shall be undertaken in accordance with the
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specification for Channel Cross Sections (Section 2.0 above) and shall extend to a point where the
floodplain is 4m vertically above the top of bank level. It is the responsibility of the contractor to
determine the exact distance, but a practical and common sense view should be taken. As a rule,
extensions will not be more than 1km on either left or right bank.
For both weirs and structures, extended cross sections should be provided at intervals greater than
20m. For example, extend the upstream cross section, not any that are within 20m of that section
and extend any further downstream (see Figure 2 below).

Figure 2 Extended Cross Sections at a Weir

3.0 Structures
3.1 Survey Requirements for Structures
The location of the structure will be provided to the Survey Contractor. It is the responsibility of the
surveyor to determine the requirement for additional sections, including the downstream face/crest
and up and downstream open channel sections.
The survey of the required online structures should be undertaken so as to accurately describe the
hydraulic characteristics of the structure, and capture potential overflow or by-pass routes.
The structure should be surveyed across its face and the skew angle of the structure should be
recorded and noted on the cross section drawing. The skew angle shall be measured as the angle
between the structure face and a line perpendicular to the channel.
3.2 Survey Requirements for Bridges and Culverts
The survey specification for a bridge is as follows:
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One channel cross-section (see Section 2.0 above for the appropriate survey requirements)
shall be surveyed 15 m upstream of the upstream face of the bridge.
One cross-section shall be surveyed at the upstream face of the bridge, to include channel bed
levels and bridge details. The bridge details shall include the top chord (for example, deck
level, approach road and top of embankment levels and parapet) and bottom chord (for
example, pier and arch dimensions, widths, springing levels and soffit levels). Survey points of
the bottom chord should be provided with a corresponding channel bed and bank survey point
i.e. at the same offset value. However, the requirements of Section 2.0 in relation to the
spacing of the cross-section survey points across the section should still be observed.
One cross-section shall be surveyed at the downstream face of the bridge, unless detailed in
the SRFT. In some situations where the downstream face and the upstream face of a bridge
are similar, only one cross section may be required at the upstream face, and the
accompanying open channel section. In such circumstances, four photos shall be provided for
both faces even if a cross section is not surveyed.
If the d/s is not surveyed, the downstream soffit and invert levels should be indicated on either
the cross section or long section.
The length of the bridge shall be measured parallel to the watercourse, and indicated on the
appropriate drawings. The length of the bridge tunnel is the channel length through the
bridge parallel to the watercourse.
One cross-section shall be surveyed at a distance of 20m downstream of the downstream face
of the bridge.
For clarity, the skew angle of all bridges should be shown on the cross section plot, even where
it seems the bridge is perpendicular to the watercourse.

The specification for geometric survey of a culvert may require full or half survey, as detailed below:
 Full Survey - Both the inlet and outlet faces of a culvert shall be surveyed, to include channel
bed levels and culvert and structure details. One channel cross-section (see Section 2.0 above
for the appropriate survey requirements) shall be surveyed 15 m upstream of the upstream
face of the culvert, and one channel cross-section 15 m downstream of the downstream face
of the culvert.
 Half Survey - Either the inlet or outlet face of the culvert shall be surveyed, to include channel
bed levels and culvert and structure details. One channel cross-section (see Section 2.0 above
for the appropriate survey requirements) shall be surveyed across the channel 15 m from the
face of the culvert.
In both cases, the culvert survey should be such as to allow the accurate representation of the culvert
in a hydraulic model (for example, soffit level, invert level, diameter), and the structure survey shall
include the structure details above the culvert (for example, approach road levels, top of embankment
levels and parapet). For the channel survey at the inlet and outlet faces, the requirements of Section
2.0 above in relation to the spacing of the cross-section survey points across the section shall be
observed.
The survey shall provide information on the inlet of the culvert, as required to represent the culvert
accurately within the hydraulic model. This information should include, but not be limited to, details
of headwalls, wing-walls, screen and culverts projecting beyond headwalls. The skew angle of the
culvert face should also be recorded on the cross section drawing.
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Where possible, and with due regard to the health and safety and confined space requirements, the
internal characteristics of culverts shall be recorded. These characteristics shall include but not be
limited to, the construction type and surface roughness (for example, smooth concrete, brickwork,
corrugated iron sheeting). These details should be recorded on the cross-section and long section
drawings as appropriate.
Trash screens
Where there are trash screens details such as; bar size, bar spacing and trash screen dimensions should
be recorded on the drawing, but there is no requirement to survey each bar of the screen.
Floodplain extents
 The survey of the required offline structures, or overbank elements of online structures, should
be undertaken so as to accurately describe the influence that the structure might have on flow
attenuation or flood behaviour in the area of the floodplain. This shall mean extending the cross
section greater than 20m out of bank if applicable in order to pick up the overtopping point.
This should be limited to 50m beyond the bank at which point a comment should be included
to describe the general gradient of the land.
 Where a structure spans part or all of the flood plain (for example, a bridge with a road
embankment on either side of the channel), the full elevation of the structure should be
surveyed. The structure should be surveyed until it drops to the same level as the floodplain
(i.e. the point where water would bypass the structure). In cases of lengthy, elevated structures
(such as some motorway crossings), a pragmatic approach will be adopted in consultation with
the Client's Representative.
 The survey of the out-of-channel sections of the structure shall contain survey points as
required to accurately represent the structure in a hydraulic model (for example, flood plain
arches, crest levels of embankments, parapet wall levels etc).
3.3 Survey Requirements for Weirs
For each weir, the following cross-sections shall be surveyed:









One channel cross-section 15m upstream of the weir,
One channel cross-section 15m downstream of the weir,
One cross-section shall be surveyed along the full running length of the crest,
One cross-section immediately upstream of the weir, and one at the downstream foot of each
weir, along the full running length of the weir. In the case where the upstream bed level is the
same as the crest level of the weir, the upstream cross-section may not be surveyed.
A long section through the weir, to span the distance between the upstream and downstream
cross sections detailed above. The long section plot needs to include FLOOD MODELLER and
Mike chainage. Each cross section that relates to a weir long section should also be labelled
on this long section.
The skew angle of the crest section should be noted on the cross section plot.

For each cross section above, 20m out of bank needs to be surveyed, similar to open channel sections.
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Where there is less than 1m drop on a weir, the full 5 cross sections are not required. Instead, a
section across the crest and toe of the weir should be surveyed, along with a long-section plot. A
sample weir long section plot is included in Appendix C.
Details of any gates and / or movable control structures associated with the weir shall also be
surveyed. Where such structures exist, the gate sill shall be surveyed as the crest of the weir, and the
moveable structures clearly marked as such on any drawings.
3.4 Survey of Additional Structures
The Survey Contractor shall identify any such structures along specified survey reaches which have
not been included within the original specification, and shall immediately verbally report this to the
Client's Representative. On approval, the Survey Contractor shall then carry out the survey of same in
accordance with the requirements of this document, and in particular, Sections 2.0 and 3.0.
The Client's Representative will endeavour to provide immediate responses to queries relating to
additional cross sections and structures.
Where these structures do not require a survey, 4 no. photos for each structure as described in Section
3.2 above should be included with the reach deliverables.
Any additional information which may be encountered during the course of the survey is welcomed
and can be included in the survey report, weekly reports or with reach deliverables.
The Client's Representative may identify the requirement for the survey of additional structures after
award of the SRFT, which can be incorporated into the SRFT specification, provided that these
structures are along the reach of river originally identified in SRFT, and the survey contractor is still
mobilised to the area. Additional sections will require an extension to time application by the
Framework Member. Note also that these additional items must be paid for through the prices per
item submitted in the relevant SRFT, and where the additional item was not included in the SRFT, the
rate in the original tender shall be used.

4.0 Flood Defences
Flood defences are defined, for the purposes of the Framework Contract, as including structures or
features that were constructed to provide a formal flood defence function (‘formal flood defences’),
including those that may be in poor condition, and also those that may have been built for other
purposes but that would provide a flood defence function (‘informal effective flood defences’). Flood
defences within this context shall include walls, embankments, storage areas (on- and off-line),
flapped outfalls, pumping stations and coastal structures.
They do NOT include structures that were not constructed to provide a formal flood defence function
and that would fail to provide a flood defence function due to structural weakness, porosity or other
such reasons (‘informal ineffective flood defences’, such as garden walls).
Flood defence assets may be considered as linear features (walls and embankments), point features
(flapped outfalls and pumping stations) or area features (storage areas).
The Client's representative will provide details of linear, areal and selected point defences which
require surveying. It is the responsibility of the Survey Contractor to identify flapped outfalls within
the survey reach, and undertake to survey them in accordance with the requirements in Table 2.
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4.1 Survey Requirements for Flood Defences
For flood defences, survey points shall be required as appropriate to the structure and the method by
which it provides a flood defence function.
The geometric parameters that shall be surveyed for different types of flood defence shall include, but
are not necessarily limited to, those set out in Table 2.
Survey along the length of linear flood defences should accurately represent the defence as it varies,
including in particular low points or gaps, but in any event should not be at spacing’s along the crest
of the defence of more than 10m. Where there are step changes along a flood defence reach, points
immediately adjacent to the step should be surveyed, to correspond with both elevations at this
location.
Table 2 Extended Cross Sections at a Weir
Flood
Defence
Embankment
(linear
feature)
Wall (linear
feature)

Geometric parameters for the flood defence to be surveyed

Flapped
Outfalls
(point
feature)
Storage Area
(area
feature)

Crest
Level

Crest
Width

Crest
Length

Crest
Level

Crest
Width

Crest
Length

Pipe
Diameter

Invert
level

Flap
Width

Front
Toe
Level
Front
Toe
Level
Flap
Height

Front
Face
Slope
Front
Face
Slope

Back
Face
Level
Back
Toe
Level

Back
Face
Slope
Back
Face
Slope

Grid of levels at 10m resolution

4.2 Survey of Additional Structures
The Survey Contractor shall identify all point features along specified survey reaches and shall
undertake survey of same, as detailed in Section 4.1. The survey of such features does not constitute
an ‘additional item’ and there shall be no requirement for the contractor to seek approval for their
inclusion.
The Survey Contractor shall identify any linear flood defence along the watercourse which has not
been included within the original specification, and shall immediately verbally report this to the
Client's Representative. On approval, the Survey Contractor shall then carry out the survey of same in
accordance with the requirements of this document, and in particular, Section 4.1 above.
The Client's Representative will endeavour to provide immediate responses to queries relating to
additional flood defences, but a site visit may be required.
The Client's Representative may identify the requirement for the survey of additional defences after
award of the SRFT, which can be incorporated into the SRFT specification, provided that the defences
are along the reach of river originally identified in SRFT, and the survey contractor is still mobilised to
the area. Additional sections will require an extension to time application by the Framework Member.
Note also that these additional items must be paid for through the prices per item submitted in the

29

relevant SRFT, and where the additional item was not included in the SRFT, the rate in the original
tender shall be used.

5.0 Hydrometric Gauging Station Surveys
Hydrometric data is derived from the continuous measurement of surface water levels captured at
gauging stations throughout the country. The OPW and the EPA, the latter being responsible for the
national hydrometric network, maintain these gauges. In order to improve the stage-discharge
relationship at a gauging station, accurate cross-sectional survey data is required.
5.1 Survey Requirements for Hydrometric Gauges
Where the survey of a hydrometric gauging station is required, the following specification shall be
followed. The location of the cross sections shall be provided by the Client's Representative and, in
contrast to the open channel sections described above, the locations are not flexible.
For all specified hydrometric gauges, the following survey is required:
 A cross-section at the staff gauge for the hydrometric station. A level should be recorded on
the gauge, including the reduced level of the zero on the staff gauge.
 A long section plot through the centre of the channel for a distance to be specified in the SRFT,
but generally for a distance of 50-75m up and downstream of the gauge location, with bed
profile points being recorded every 5m, and more frequently when the profile of the bed
changes rapidly (for example a weir or rocky rapids are encountered). The long section plot
needs to include FLOOD MODELLER and Mike chainage. Each cross section that intersects with
the long section should also be labelled on this long section plot.
 The threshold level at any gauging hut present.
 A level on the OPW/EPA Hydrometric Station benchmark, the location of which will be provided
in the SRFT.
In addition, the following cross sections may be specified in relation to the watercourse up and
downstream of the gauge.
 A cross-section at the level recording device, if at a different location from the staff gauge.
 Cross-section(s) at any control structures or points (i.e., structures or natural features that will
control the stage-discharge relationship at the level recording device). In the event that such
controls are structures, the survey shall comply with the survey requirements for that type of
structure as set out in the previous sections.
 Cross-sections along an appropriate reach (usually of not more than 2kms in length) of the
watercourse upstream of the level recording device such that any out-of-bank flow occurring
upstream of the level recording device and that may give rise to overland flow paths that could
bypass the gauged section, is captured.
 Cross-sections along an appropriate reach of the watercourse downstream of the level
recording device such as to minimise any downstream boundary uncertainties in hydraulic
modelling of the stage-discharge relationship at the gauged section, such as back-watering
effects from structures.
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5.2 Survey of Other Gauges
The reduced level of the zero on any other staff gauges located by the Survey Contractor should be
surveyed and recorded as part of the nearest cross section.

6.0 Deliverables
6.1 Cross Section Key Plans
The Survey Contractor shall be responsible for delivering, in A0 digital drawing format (AutoCAD .DXF)
and GIS format (as per Section 1 of this specification), Key Plans for each watercourse. Each Key Plan
shall be overlaid on the largest-scale available OSi mapping.
The minimum information required to be labelled on the drawings and the GIS attribute tables for the
reaches of watercourse and the cross-sections are detailed in Table 3 and Table 4 respectively. The
Cross-Section Identifier Code shall be based on the Reach Identifier Code, and shall be provided by the
Client’s Representative. The field width and type are indicated in the tables. The rules in relation to
GIS deliverables in Section I – 2.7.1 also apply to this data.
Table 3 - Watercourse Reach GIS attribute table
Attribute

Field Specification

Hydrometric Area

Field type “Number”, Field width 2 digits

Reach Identifier Code

Field type “Text”, Field width 4 characters

Reach Name

Field type “Text", Field width 120 characters

AFA Name (where applicable)

Field type “Text" Field width 120 characters

Start Chainage

Field type “Number”, Field width 6 digits

End Chainage

Field type “Number”, Field width 6 digits

Reach Length

Field type “Number”, Field width 6 digits
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Table 4 - Cross –Section GIS attribute table
Attribute

Field Specification

Cross-Section Identifier Code

Field type “Float”, Field width 12 characters

Easting

Field type “Number”, Field width 20 digits to
4 decimal places

Northing

Field type “Number”, Field width 20 digits to
4 decimal places

Name of Structure (if applicable)

Field type “Text”, Field width 120 characters

Cross Section Type

Field type “Text”, Field width 120 characters

FLOOD MODELLER Chainage

Field type “Number”, Field width 6 digits

MIKE Chainage

Field type “Number”, Field width 6 digits

6.2 Long Section Drawings
The Survey Contractor shall be responsible for delivering in A0 digital drawing format (AutoCAD .DWG)
Long-Section Drawings of each watercourse. Each Long-Section drawing shall include the following
information:
• At each cross-section location, to include identifier code, FLOOD MODELLER chainage along
river centreline, MIKE chainage along river centreline, type, lowest bed level, water level (soft
and hard), and both bank crest levels.
• At each structure location, to include identifier code, FLOOD MODELLER chainage along river
centreline, MIKE chainage along river centreline, type, invert level, water level, soffit level, both
bank crest levels.
• Intermediate crest levels, associated with defended and non-defended areas on HPWs.
• Intermediate bed elevations associated with weirs.
• Labels of tributaries
• Pipe / outlets.
• Any other recorded levels, including but not limited to, benchmarks, staff gauges, thresholds.
Please note that the inclusion of both FLOOD MODELLER and MIKE chainages is required. These are
different. The FLOOD MODELLER chainage will be taken from the downstream extent of the survey,
whilst the MIKE chainage will be taken from the upstream extent.
6.3 Channel Cross-Section, Structure Elevation and Hydrometric Gauging Station Drawings
The Survey Contractor shall be responsible for delivering in A0 digital drawing format (AutoCAD .DWG)
Cross-Section Drawings. An appropriate number of Cross-sections and elevations may be placed on
each drawing. The drawings shall include the following information (see Appendix C for an example):







Cross-Section identifier, as specified by the Client’s Representative.
Cross-Section Type i.e. Open Channel or Structure Type and Name.
Cross-Section FLOOD MODELLER Chainage and MIKE Chainage.
Channel offset in FLOOD MODELLER and levels (to include soft and hard bed levels)
Channel offset in MIKE and levels (to include soft and hard bed levels)
Location of both bank crests within cross-section
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Structure Elevation offset and levels
Location of hydrometric gauges on a structure or within cross-section
Surveyed water levels with date.
Details of features such as walls, fences, trees, etc
Bed material and landuse
Details of land use beyond banks
Description of spill points on the overbank of the section

Channel offset in FLOOD MODELLER is taken from left hand extreme of cross section, therefore all
offsets will be positive.
Channel offset in MIKE is taken from river centre line, therefore offsets will be negative towards left
bank and positive towards right bank. The centreline should be taken as the deepest bed point
surveyed in any one cross section.
For weirs, the long section profile through the weir should be shown adjacent to the cross section
profile. This is in addition to the requirement to provide a long section plot of the whole river reach.
Break lines may be used where cross sections are too long to display in the drawing at a suitable scale
(see Appendix C for an example cross section profile). Model files should include all surveyed points
at the correct chainages.
A single GIS layer in ESRI shapefile format of the location of each cross section surveyed for each
commission shall also be provided by the Survey Contractor.
6.4 Channel Cross Section Data Files
The Cross-section data shall be provided in ASCII format files. Files that shall be submitted for each
reach of watercourse are:





FLOOD MODELLER input format
MIKE input format
Cross-section XYZ format.
Watercourse Left & Right Bank Only XYZ format. This shall include integrated cross-section
crest levels, flood defence crest levels and any intermediate bank levels surveyed, and shall
be provided in a separate XYZ file for each bank.

The title of these files shall be based on the Reach Identifier. Each file shall contain the data for the
Channel Cross-Sections contained within that reach but omitting the Structure Elevation survey data.
Model input files should show the highest recorded bed level (i.e. soft bed where surveyed, otherwise
hard bed). Individual model files for the hard and soft beds are not required.
Layout examples of these files are provided in Appendix C of this Specification. Particular attention
shall be paid to the layout, character spacing and format of the content of these files, during their
production.
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6.5 Structure Register File
The Survey Contractor shall provide a register of all structures surveyed along each watercourse in
ESRI Shapefile format. The GIS attribute table for the structures surveyed is detailed in Table 5 below.
Table 5 – Structure Register File GIS attribute table
Attribute

Field Specification

Cross-Section Identifier Code

Field type “Float”, Field width 12 characters

Easting

Field type “Number”, Field width 20 digits to
4 decimal places

Northing

Field type “Number”, Field width 20 digits to
4 decimal places

Name of Structure (if applicable)

Field type “Text”, Field width 120 characters

Structure Type

Field type “Text”, Field width 120 characters

6.6 Cross-Section, Structure, Flood Defence and Hydrometric Gauging Station Digital Photographs and
Video
Digital Photos
The Survey Contractor shall provide a minimum of four referenced digital photographs for each cross
section: downstream reach, upstream reach, left and right banks (showing the floodplain
perpendicular to the watercourse). The full extent of structures should be included in the photographs
which may require provision of additional images. For structures where both faces are similar and
when agreed with the client's representative that only one side is surveyed, four photos as described
above should still be included for both faces.
Photographs should be referenced by means of a unique ID, which will be based on the cross section
ID, US/DS to indicate direction of view and LB or RB for bank.
The photographic record for each section shall cover the full channel section and respective flood
plains for both banks. Where the full extent of the surveyed flood plain is obscured from the viewpoint
of the photographer by heavy growth or other obstacles, additional photographs should be taken. If
the photographs are not of adequate quality the Clients Representative may require these to be
retaken. Photographs shall be taken of all surveyed flood defences.
The file size of these photos should be reduced to under 100KB to assist in the transfer and
management of these files.
Digital Video
A digital video showing the 360o panorama of the surveyed structures shall also be provided. The
purpose of this video is to show the structure in the context of its surroundings and the watercourse.
Each video should be compressed to 3mb and in one format for each contract. A short commentary
should also be recorded – including the bridge name and location, video position (e.g. right bank), and
any particular features of interest (gauging station, outfalls etc.).
The video may be taken from either of the upstream banks. Only one video is needed per structure,
showing the upstream section of the bridge. The panorama video should start looking upstream, turn
clockwise and finish looking upstream again. If the videos are not of adequate quality the Clients
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Representative may require these to be retaken. The videos should also be referenced using the crosssection ID.

SECTION V
LOT 1 - POST FLOOD RECORDING SURVEYS
1.0 Post Flooding Surveys
The SRFT for post flood event survey shall specify if the survey is required for information gathering
and / or to survey plan and height of previously identified points.
The outcome of the post flood event survey will be a report containing details of properties that have
been flooded, flood water levels, flood water flow routes and narrative information from local people.

2.0 Survey of Flood Marks and Other Information
Depending on the scale and nature of the flood event, data collection may be through one of a number
of routes. The most likely scenarios are:


The Survey Contractor working alongside the OPW project team members to identify and
record wrack marks and other evidence of flooding.



The Survey Contractor shall be provided with details of the previously noted flood marks,
thresholds of interest and other features, and are required to survey the levels.

In both cases, the Survey Contractor will be provided with a data collection pro-forma (in digital
format) for completion, and a set of electronic maps and other documents relevant to the contract.
Details of the format for data collection will form part of the SRFT.
As the focus of the post flood event survey is on impacted properties, levelling will be the primary
survey methodology, although GPS control points should be established as required, and as sky
visibility allows. All levelling shall be observed in closed loops starting and finishing (if possible) on
different control points. Levelled flood marks shall be correct to within 20mm when checked from
the nearest control point.
The Survey Contractor shall photograph evidence, this may be a scum mark or a reliable indication of
flood level. It is useful to take two photographs, one of the clearly identified mark and another of the
surroundings to make the point easy for the surveyors to locate. Marks outside a building are
preferable to those inside because they are easier to survey.
It will be the responsibility of the Survey Contractor to arrange access to properties by delivering a
letter, which will be provided by the Client’s Representative, to all property owners. If the Survey
Contractor is refused permission to enter, he shall withdraw immediately and report back to the
Client's Representative.
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3.0 Interviews with Members of the Public
It will not be a requirement of the specification that the Survey Contractor conducts interviews with
members of the public, but it is likely that the surveyors will have to engage householders and the
public in conversation, and it will be beneficial if this contact is recorded and provided to the Client's
Representative, either as summary notes, or as a minimum a contact name and phone number for
later follow up.
If the surveyor finds that such interactions are impacting on the baseline programme, the Client's
Representative should be informed to allow for an extension to the scope of works to be agreed, or
an alternative working method to be planned.

4.0 Deliverables
The deliverables shall be completed spreadsheets and an ESRI Shapefile layer in the format specified
in Section I - 2.7.1 of this document, giving a description of the point (e.g. threshold level, wrack mark),
location (address), elevation to the geoid specified in the SRFT, and a property level X and Y
coordinate. Please refer to the GIS attribute table below. The surveyed levels shall also be plotted on
an appropriately scaled map and provided in AutoCAD and pdf format. The Survey Contractor shall
also highlight any points (e.g. river gaugeboards) which should be levelled.
Table 6 Post Flood Event Survey GIS Attribute Table
Attribute

Field Specification

Easting

Field type “Number”, Field width 20 digits to
4 decimal places

Northing

Field type “Number”, Field width 20 digits to
4 decimal places

Property level (if applicable)

Field type “Number”, Field width 6 digits

Property Address (if applicable)

Field type “Text”, Field width 120 characters

Flood Level

Field type “Number”, Field width 6 digits

Description

Field type “Text”, Field width 120 characters

Geo – referenced labelled photographs shall also be provided.
A short report must be produced. This will summarise the requirements of the contract, survey control
points and any other information relevant to the commission (access limitations, missing wrack marks
etc.) as well as detailing feedback collected from members of the public particularly in relation to the
timing of flooding/flooding mechanism etc., and any contact details collected by the surveyors.
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SECTION VI
LOT 2 – HYDROGRAPHIC/BATHYMETRIC SURVEYS
1.0 Introduction
1.1 Summary of Scope of Work
The requirements of each Contract will be provided within the Supplementary Request for Tender
(SRFT). In general, the work will consist of the following items:







Hydrographic/bathymetric survey of the areas specified.
Topographical survey of the areas specified.
Establishment of a ride recording network over the survey area.
Validation of the data.
Production of digital data to the required format.
Production of a Survey Report.

1.2 Survey Location & Extents
The location and extent of the hydrographic/bathymetric and topographic survey required will be
provided in the SRFT.
1.3 Survey Standards
The hydrographic/bathymetric survey shall be carried out in accordance with this specification, any
subsequent SRFT and the Standards for Hydrographic Surveys Special Publication No. 44 published by
the International Hydrographic Organisation (IHO), or a similar approved standard.
1.4 Client’s Representative
The Client’s Representative will have authority to:





Inspect the survey progress both ashore and afloat, including the preparation of fair records;
Assess the methods and equipment proposed for the conduct of the surveys;
Assess the quality of the data gathered;
Advise the Survey Contractor on all aspects of the survey to ensure that the work meets the
standards required by the Client; and
 Discuss any difficulties which may arise in the interpretation of the specifications.
The Survey Contractor shall offer every facility to the Client’s Representative to enable inspection of
the survey results, to sea-ride the vessels undertaking the fieldwork and to visit any shore facility
where data and records are gathered whenever deemed necessary by the Client. Such arrangements
should be made mutually convenient and suitable accommodation is to be made available on board
each survey vessel at the Survey Contractor’s expense.
1.5 Topographical Survey
The Survey Contractor shall carry out a topographical land survey of the intertidal foreshore and other
areas as required within the survey area, where safe access is available to the foreshore/intertidal
area. The topographical surveys shall be carried out during periods of suitable low water, and during
spring tides. The topographical surveys shall be carried out in accordance with the general
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requirements of Lot 1 of this Specification, unless otherwise noted in the Lot. The topographical survey
shall include spot levels on a 10m grid sufficient to describe
1.6 Accuracy and Spatial Resolution
Survey points shall be recorded at intervals of at least 5m along survey lines, with survey lines run at
between 100m and 200m intervals, perpendicular to the coastline. Where rapid changes in seabed
level are observed to occur, additional points shall be taken to accurately record the change in profile.
Where tidal conditions allow, the Survey Contractor shall extend the Marine Survey as far as is
reasonably practicable towards High Water.
Records are to be processed and reviewed in the field on an ongoing basis in order to identify features
that may require further investigation.
The following minimum absolute accuracies are required for the hydrographic/bathymetric survey
points:
Horizontal accuracy

± 500mm

Vertical accuracy

± 100mm

The following minimum absolute accuracies are required for the topographic survey points:
Horizontal accuracy

± 25mm

Vertical accuracy

± 10mm

1.7 Damage to Services
The Survey Contractor shall determine the precise location of services within the survey area together
with locations of any services which may exist in the area of accesses, establishment, etc., to the
survey area and shall, at their own expense, rectify any damage done and relieve the Client of all
claims in respect of any loss, damage or injury arising from damage to or interruption of any services.
Details and locations of all identified services shall be included in the final data to be notified and
submitted to the Client.
1.8 Charts
It is the Survey Contractor’s responsibility to obtain admiralty charts and any other navigation charts
necessary for carrying out the survey work within the survey area.
1.9 Weather Conditions
All survey and related work shall be carried out in favourable weather conditions. Due account is to
be taken of the effect of a rough sea state on the quality of the data being gathered. Work should not
continue if frequent gaps or interference are created in the data because of operation in unsuitable
sea state or if the survey/sounding accuracy cannot be achieved.
The Survey Contractor shall notify the Client’s Representative promptly should survey work be delayed
due to weather conditions.
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The Survey Contractor is required to price all risk associated with delays or difficulties due to adverse
weather conditions such that all efforts to maintain the programme for delivery are made. There will
be no compensation events for adverse weather conditions.
1.10 Pollution
The Survey Contractor shall take all practicable and necessary precautions to prevent pollution of land,
ditches, streams, rivers, drains, beaches, watercourses, lakes and the like and to prevent erosion of
their beds or banks, from survey operations.
The Survey Contractors attention is drawn to the provisions of all relevant legislation with respect to
the prevention of pollution and impact on fisheries and marine mammals. All necessary precautions
shall be taken by the Survey Contractor to ensure that no pollution discharge, either of solid or liquid
material, is made to any watercourses or to the sea and that no work carried out in any watercourse
or in the sea is done in such a manner as to cause pollution.
In particular, but not by way of derogation from the generality of this Clause, the Survey Contractor
shall ensure that all fuel or lubricating oils stored in bulk on the site are located as far as is reasonably
possible from any watercourse or the sea and that such stores are surrounded with an effective bund
capable of holding the full contents of the store. All stores shall be kept locked when not in use.
The Survey Contractor shall locate equipment using fuel oil as far away as is reasonably possible from
any watercourse or the sea and shall surround them with an oil-absorbent material to contain spills
or leaks.
1.11 Method Statements
The Survey Contractor shall be responsible for the production of method statements detailing the
methodology for the execution and completion of all aspects of the survey work.
Method statements shall include, but not limited to, the following:


Proposed methods of execution for each activity whether directly controlled by the Survey
Contractor or sub-contracted.
 Identification of technical equipment to be used in the execution and completion of the survey
work.
 Details of how the proposed methodology will ensure that impacts will be restricted to the
best possible environmental option and shall include contingency plans and environmental
procedures to minimise damage caused by accidents, spillages or other unforeseen events.
Where work shall be subject to environmental requirements, these shall be stated.
 Procedures for notifying the relevant authorities where relevant.
Method statements shall be submitted in full to the Client’s Representative for review and approval
two weeks prior to the commencement of the survey works on site.
Outline method statements prior to the award of the Contract shall not be considered as forming part
of the Contract.
1.12 Site Records
The Survey Contractor shall keep a daily record on-site for the duration of the survey fieldwork. The
record shall include survey activities, personnel employed and a description of wind, sea and general
weather conditions.
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1.13 Quality Control
The Survey Contractor shall ensure suitable quality control procedures have been implemented during
the Contract.
Upon receipt of the survey data from the Survey Contractor, the Client’s Representative shall, as is
reasonably possible with the data available and using professional judgement, assess the quality of
the data to ensure that it is accurate within the required tolerances and to the required formats.
The Client’s Representative shall direct and manage any corrective action required for deficient data,
which will be rectified by the Survey Contractor at no additional cost.

2.0 Survey Datum and Geographic Projections
2.1 Time
Coordinated Universal Time (UTC) shall be used for all-time records.
2.2 Horizontal Projection
All horizontal positions shall be based on WGS84 (EPSG: 4326), and transformed to (1) Lat, Long (LL)
and (2) Irish Grid (EPSG: 29903) or Irish Transverse Mercator (ITM) (EPSG: 2157) projections. The
required transformations will be detailed in the SRFT.
A consistent horizontal datum/projection must be used throughout the survey project for everything
that has a geographic position or for which a position is to be determined. Data used for comparisons,
such as charts, junctional surveys, and prior surveys, must be referenced or adjusted for parity.
2.3 Vertical Datum
All level data shall be transformed to Ordnance Datum, Malin using the OSGM02 and OSGM15 geoid
models.

3.0 Survey Control
3.1 Control Markers
Where an electronic position fixing system (EPFS) is employed, permanent ground markers with a
planned life of six years shall be established.
Any extension of existing geodetic control and the establishment of new stations is to be fully
documented. The derivation of the co-ordinates of existing stations must be stated.
All geodetic stations established during the survey shall be described, photographed and permanently
marked to assist their future recovery.
Full descriptions of any benchmark established or located should be forwarded with the Survey
Report.
3.2 Horizontal Control and Setting Out
The Survey Contractor shall be responsible for establishing an approved micro-wave or differential
global position fixing system for the proper and accurate setting out of any necessary survey control
or reference stations. The Survey Contractor shall be responsible for establishing suitable and accurate
control and reference stations, including any license permission payments, maintaining these during
the Contract and removing them on completion of the survey work.

40

3.3 Position Fixing
All Hydrographic/Bathymetric Survey models are required to extend seamlessly to adjacent land. Any
land survey work necessary to achieve this shall be undertaken in accordance with the relevant section
of the specification.

4.0 Instrumentation
4.1 Echo Sounders
If required, the Survey Contractor shall propose the type of echo sounder to be used in the Method
Statement included in any tenders submitted in response to an SRFT. Echo sounders shall be of types
designed for survey work and which can be adjusted to meet the requirements of differing speeds of
sound and differing transducer drafts. The frequency used shall allow the clear definition of the
bottom and the beam width shall not be greater than 30 degrees at half dB level. Where automatic
digitising of the bed data is used a method must be provided which allows positive identification of
which part of the return signal has been recorded.
Echo sounders designed and sold purely for navigational purposes are not acceptable.
4.1.1 Single Beam Echo Sounders
Single Beam Echo Sounding Equipment
If two systems are used, the preferred system is to be nominated “Primary”.
The system must produce a digital record that is capable of being processed in an automated system.
The system is to operate at frequencies capable of determining the first bottom return in depths less
than 40m.
The system is to continuously track the bottom in steep shelving areas.
Where the system has multiple frequencies, the highest frequency is to be operated and logged in
depths less than 40m.
Calibration of Single Beam Echo Sounding Equipment
Echo sounders must be calibrated precisely and adjusted for draught setting, index error and sound
velocity. Allowance must be made for vessel squat.
Index error and draught setting (TX) are to be determined from a shallow bar check and corrected for
by adjusting the draught control on the echo sounder recorder. This method ensures that the
echogram record can be directly related to the digital record when checking and validating data. The
following requirements shall be adhered to:


The spacing of the marks on the bar lowering lines should allow for the appropriate mark to
be placed on the sea surface when bar-checking, and not at the deck-edge.
 The shallow bar check should be carried out on a weekly basis for all inshore work.
 Between bar checks, the echo sounder draught setting should be adjusted for known changes
in the draught of the vessel.
 When a bar check is not possible due to sea state, etc., the transmission line should be set at
the depth of the transducers below the waterline or determined by another method.
In depths below 30m, the sound velocity as determined by the Survey Contractor is to be verified on
a weekly basis by deep bar check. This check should also be carried out at the start and finish of
sounding (in any depth) or if changing area. If accurate bar checking is not possible, sound velocity
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shall be determine by probe alone (Conductivity/Temperature/Depth (CTD) or Sound Velocity Probe
(SVP)).
Where an echo sounder has multiple frequencies, each frequency is to be calibrated independently in
order to allow for the different response times of the transducers. When such echo sounders are used,
the depths logged in digital form are to be those arising from the highest frequency used, to ensure
that the highest resolution is maintained.
Vessel squat effects from minimum speed to survey speed, and over a range of water depths, are to
be determined from carefully controlled trials. Squat is to be applied to all measured depths where
the effect exceeds 0.05m.
The lengths of bar checks lines may change significantly due to wear, stretch, temperature and the
effects of corrosion due to ingress of salt water. Except where the bar is the same length as the beam
of the craft at the position of the echo sounder transducers, the bar check lines will not hang vertically
in the water, and allowance for this must be made when they are constructed to ensure that the
markings on the lines are such that the bar will be lowered to the correct depth below the sea surface.
The lengths and markings of bar check lines must be verified at mobilisation and demobilisation.
4.1.2 Multibeam Echo Sounders (MBES)
Platforms using MBES must be fitted with the peripheral equipment which can provide corrections for
the following:













Vessel Heading
Vessel Roll
Vessel Heave
Vessel Pitch
Vessel Speed
Vessel Squat and Settlement
Vessel Draught
Vessel Positioning
Vessel Offsets
Synchronised Timing
Velocity of Sound in Water
Tidal Time and Height

Multibeam Backscatter
Where required in an SRFT, high resolution, geo-referenced backscatter intensity is to be logged and
rendered as a survey deliverable. As the method by which the backscatter intensity is derived is system
specific, documentation of the method used is to be included in the Survey Report.
Changes to the MBES should be kept to a minimum during data acquisition to prevent artefacts in the
resulting backscatter product.
Multibeam Backscatter Parameters to be logged
The Survey Contractor should render all raw backscatter data in the proprietary format of the
hydrographic survey system, with all system parameters recorded as indicated below. This is to allow
for post-processing of the back scatter.


Backscatter intensity
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Source level
Pulse length
Transmit beam patterns
Receive beam patterns
Receiver time varying gain functions
Path length attenuation characteristics (spherical spreading and absorption co-efficient)
Seabed grazing angle

4.1.3 Multibeam Echo Sounder Calibrations
Mobilisation Calibration
Calibrations of the MBES and all peripherals are to be undertaken prior to each survey project or after
any significant component swap-out of the MBES system or associated sensors. Methodology and
results are to be outlined in the Survey Report. As a minimum, such calibrations are to quantify the
following error sources or to verify their correct measurement:
 Sensor offsets
 MBES time latency
 Heading alignment
 Roll and pitch alignment
 Heave sensor measurements
 Sound velocity profile
 Vessel draught, settlement and squat changes whilst underway
The following procedures are to be undertaken prior to each survey project or after any significant
component swap-out of the MBES system or associated sensors:


Target Detection Capability Verification to validate the system ability to detect targets of the
minimum size required by the Contract. Such tests may include use of side scan to verify target
detection capability, particularly in water depths under 40m.
 Acoustic noise interference test. This test must demonstrate that the level of vessel noise at
all combinations of propeller revolutions and pitches expected during the survey does not
interfere significantly with the MBES system. The test must also demonstrate that acoustic
noise from other vessel sensors expected to be in use during the survey does not interfere
with the MBES system.
 A comprehensive cross-line analysis or “patch-test” to verify the system capabilities after all
corrections have been applied.
 A Reference Surface (described below) is to be established and the entire integrated
hydrographic survey suite tested by manoeuvring the vessel over the surface. This test will
enable the Survey Contractor to place realistic operational constraints on the MBES system,
i.e. as experienced during normal sounding operations.
The Reference Surface should be created in water depths of not more than 30m. A minimum of four
parallel lines are to be run with at least 150% overlap, ensuring the inner beams overlap to provide
redundancy. For MBES systems with a swath width of two times the water depth, the line spacing
should be less than the water depth to provide sufficient overlap. At least four parallel lines are to be
run perpendicular to the previous lines with the same swath width and overlap. The same speed is to
be maintained for all lines and a run-in of at least 800m is required to provide settling time for the
MRU.
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A series of check lines are to be run as follows inside the reference system: two parallel lines (overlap
not required) and one where the vessel manoeuvres as experienced during normal sounding
operations close to the shoreline.
All data is to be corrected for sound velocity, tides, vessel draught and motion, cleansed of outliers
and the outer beams of the swath removed to ensure a high confidence reference surface is produced.
A digital terrain model is to be created from the cleansed data using an average gridding algorithm,
with a cell size no larger than the average footprint of the inner beams. Each beam depth from
processed check lines shall then be compared against the reference system and statistics computed.
Statistics are to include: beam number, mean, maximum and minimum differences and standard
deviation.
Periodic Calibration
The following errors shall be quantified by calibration on a six-monthly basis or after any significant
component swap-out, or suspected damage to the MBES system or associated sensors. In addition,
the following errors have to be quantified immediately prior to demobilising the survey vessel at the
end of the project:




MBES time latency
Heading alignment
Roll and pitch alignment

Daily Verifications
The following daily checks shall be undertaken during MBES operations:



Transducer draught measurement
Comparison of the MBES centre-beam data with a single beam survey echo sounder

4.2 Position Fixing of Survey Vessel
Positions will be fixed using Real Time Kinematic GNSS (RTK GNSS) corrected by signals from a shore
based station. The range to the station shall not exceed 10km.
Surveys of areas more than 5km off shore and which are not to be directly linked to land survey will
be controlled using Differential GNSS (DGNSS). In this case the correction signal to be employed will
be stated in the Survey Contractors method statement.
If a land based position fixing system is employed, the vessel shall compute position from at least three
ranges.
The Position Fixing Device on board the survey vessel shall be capable of giving instantaneous readout
of the vessel’s coordinates. Where the desired level of accuracy is not being achieved 95% of the time,
the reason shall be established before any further work is carried out.
Due allowance must be made for any horizontal separation between the antenna and the echo
sounder transducer.
Fixes shall be taken at intervals not exceeding 2 seconds and not more than 10m apart. Survey data
shall be considered to be invalid if the survey vessel deviates from the specified line by more than
10m.
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4.3 Tide Levels
The tide level shall be deduced from the same RTK GNSS observations as are used to fix the position
of the soundings.
When this is not possible, the Survey Contractor may propose alternative methods of obtaining Tidal
Reductions. These must be approved in writing by the Client’s Representative before use.
All tide data are to be delivered to the Client on completion of the Contract. It should be corrected for
calibration results (time and height), reduced to Ordnance Datum Malin using the OSGM02 and
OSGM15 geoid models and supplied in ASCII format on a hard drive.

5.0 Marine Vessels and Requirements
5.1 General
The Survey Contractor shall provide and maintain all necessary plant and equipment suitable for
carrying out the work for the duration of the survey.
Survey vessels utilised for the work shall be sufficient to undertake the required surveys and shall be
skippered by a competent and experienced seaman.
The vessel shall have the necessary licences, permits and required facilities to accommodate the
Survey Contractor’s personnel and for the recording of the required survey data
5.2 Approval
The Survey Contractor shall provide the technical specifications of the vessels to be employed on the
survey work and all necessary vessel certification and permits, together with the Skipper and crew
credentials/qualifications, to the Client’s Representative for approval at least two weeks prior to the
commencement of the work on site.
5.3 Mandatory Equipment
All marine vessels utilised for the work shall be fitted with first aid and suitable approved life-saving
equipment. All principal vessels and shall also be fitted with the following equipment:
1. VHF radio capable of operating on international maritime channels (6, 12 and 16)
2. Radar
3. Echo sounder
5.4 Charts
The Survey Contractor is to ensure that all vessels carry the latest editions of charts, corrected by
Marine Notice, for the area of operations and passage to and from the working port.
5.5 Communication
When working offshore, the survey vessel must be equipped with communications equipment that
comply with current relevant Health and Safety Regulations and, where relevant, the Survey
Contractor shall notify the Harbour Master or relevant Harbour Authority of surveying operations
daily.
5.6 Buoys, Lights and Markers
The Survey Contractor shall provide (subject to the agreement of the relevant harbour or maritime
authorities), set and maintain in position any buoys and other markers required for the indication of
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submerged work and moorings and shall also provide, maintain and operate all navigation lights,
warning lights and markers required on the vessels or other equipment.
5.7 Regulations
The Survey Contractor shall be responsible for complying with all statutory regulations.
5.8 Removal of Sunken Plant
The Survey Contractor shall raise and remove any plant, material and equipment belonging to him, or
to any sub-contractor or to any person employed by him, which may be sunk in the course of the
execution and completion of the work or otherwise deal with such items as the Client’s Representative
may instruct. Until such items can be raised and removed, the Survey Contractor shall set and maintain
all such buoys and display such signals and/or lights for the safety of navigation as may be required by
the Commissioners for Irish Lights or other relevant harbour or maritime authorities or by the Client’s
Representative.
In the event of the Survey Contractor failing to carry out the obligations imposed upon him by the
Contract, arrangements may be made for buoying, lighting, raising and removal of such plant (without
prejudice to the right of the Client to hold the Survey Contractor liable) and the Survey Contractor
shall refund to the Client all costs incurred in connection therewith. The fact that the sunken plant is
insured or has been declared a total loss shall not absolve the Survey Contractor from his obligations
under this clause to raise and remove same.

6.0 Personnel, Plant and Offices
6.1 Survey Contractor’s Personnel
The Survey Contractor shall ensure that there are sufficient personnel to meet the requirements of
the relevant working time regulations.
6.2 Survey Teams
Survey teams shall include personnel with adequate experience both in charge of and in assisting with
all aspects of surveys of offshore areas, including office data compilation as well as fieldwork.
6.3 Technical Direction
A Surveyor in Charge, to be approved in writing by the Client’s Representative, is to be on-board at all
times during survey operations. The Surveyor in Charge is to be an IHO Category A qualified surveyor,
or equivalent approved, with a minimum of 5 years offshore surveying experience.
6.4 Survey Contractors Supervision and Personnel
Survey teams shall include sufficient experienced personnel to operate a watch-keeping roster of no
worse than 1 in 3. The length of each watch should normally be 4 hours, but 6 hour watches may be
kept if desired. Survey Engineers are only to be used in their technical capacity and not as surveyors.
When the survey vessel is kept on line by Ship's Officers they too must be in a watch-keeping roster
of no worse than 1 in 3, but the length of their watch must not exceed 4 hours.
6.5 Launches
Where survey launches are to be used for work close inshore or around very shoal/drying features,
the personnel are to have previous experience of this type of operation.
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6.6 Crew Changes
The Survey Contractor shall ensure that there is sufficient overlap of personnel when crew changes
are planned to provide efficient continuity.
6.7 Manning Levels
The Survey Contractor shall not change the manning levels without the prior agreement of the Client’s
Representative.
6.8 Survey Contractors Representative
The Survey Contractor shall nominate a shore-based Project Manager (PM) with the authority and
experience to make and implement operational decisions and whom the Client’s Representative can
contact regularly to assess progress and modify the survey plan if necessary. The PM’s other duties
and responsibilities are to be arranged such that they do not interfere with the management of the
contract.
6.9 Plant, Materials and Labour
The Survey Contractor shall be responsible without limitation for the provision of all facilities and
equipment, manned by experienced personnel, necessary for the proper execution of the Works for
the duration of the survey. This will include all marine craft, tools, laboratory facilities,
instrumentation, machinery fuels and transport for the movement of his employees, equipment and
materials, together with their final clearance on completion of the Works.
6.10 Contractors Office and Site
Where necessary, the Survey Contractor shall provide an establishment consisting of offices, stores,
sheds and other such temporary buildings as may be necessary to suit his requirements for the
Contract. Details of which shall be agreed with the Client’s Representative prior to works commencing
on site.
6.11 Service of Notice
Communication shall be between the Client’s Representative and the Survey Contractor’s PM and
shall be presumed to have been received on the date of emailing or as per a signed receipt for delivery
by hand, courier or recorded post.
6.12 Environmental Monitoring
The Survey Contractor shall be responsible for complying with all environmental mitigation measures
in particular where the survey area includes or impacts a marine, or other, Special Area of
Conservation (SAC). These measures may include those set out in the “Guidance to Manage Risk to
Marine Mammals from Man-Made Sources in Irish Waters”, Department of Arts, Heritage and the
Gaeltacht (January 2014) including the provision of a Marine Mammal Observer (MMO) with
responsibilities in accordance with this guidance document.
6.13 Responsibility
Vessels, equipment, survey personnel and crews provided by the Survey Contractor for work in
connection with the contract shall be the Survey Contractor’s responsibility at all times. The said
vessels, equipment, survey personnel and crews and any loss, injury or damage suffered or caused by
them shall be at the Survey Contractor’s risk throughout.
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7.0 Access and Restrictions
7.1 Access to Site
The Survey Contractor shall make his own arrangements regarding a base for the operation of marine
craft, survey station, etc.
7.2 Disturbance
The Survey Contractor shall be cognisant of other marine vessels and works within the study area and
care shall be exercised in carrying out the work so that the minimum amount of disturbance is caused
to harbour or coastal activities.
7.3 Access for Other Parties
The Survey Contractor shall note that access may be restricted to the marine survey areas at certain
times. Where relevant, the Survey Contractor will be required to liaise with the Harbour Master or
relevant Harbour Authority and/or take cognisance of this in the programme for the survey work. In
addition, access may be required to the survey area by other parties to carry out routine maintenance,
inspections or other associated work. The Survey Contractor shall liaise with the other parties to agree
a safe system of working. Where relevant, the Survey Contractor shall liaise on a daily basis with the
Harbour Master or relevant Harbour Authority with respect to proposed works and daily vessel
movements.
7.4 Advertisements and Notices
All advertisements and notices at the site shall be subject to the written approval of the Client’s
Representative before erection, except where such notices are required to satisfy the requirements
of this contract.
The Survey Contractor shall arrange for any Notices to Mariners and posting thereof at the earliest
opportunity, before the commencement of the survey work. This shall include arrangement of the
Marine Notice to be issued by the Department of Transport, Tourism and Sport in order to notify
mariners of the survey operations.
On commencement of the Contract, the Survey Contractor shall immediately notify the relevant
authorities of the survey programme and liaise with them throughout the survey. These shall include
but not be limited to the Commissioners for Irish Lights, local pilotage authority, local Harbour Master
or relevant Harbour Authority, Department of Transport, Tourism and Sport, Marine Institute, SeaFisheries Protection Authority (SFPA) and any other affected parties. Copies of all such notifications
shall be provided to the Client’s Representative.
7.5 Permissions
The Survey Contractor shall be responsible for obtaining permission and/or approvals to undertake
any onshore works or in connection with the sitting and servicing of any required on-site
accommodation from the relevant authorities.
All permissions required for the execution of the marine survey work shall be obtained by the Survey
Contractor.
7.6 Fishing Area
The Survey Contractor shall be aware that the survey areas may be part of a wider fishing area and
liaison with, and compensation to fishermen for loss/damage to fishing gear, arising from the survey
work, are matters which rest entirely with the Survey Contractor. The Survey Contractor is to liaise
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closely with the appropriate local personnel, Irish Sea Fisheries Board (BIM) and SFPA in advance of
commencement of any survey work.
7.7 Completion
On completion of the survey work all apparatus, plant, tools, offices, sheds, surplus materials, rubbish
and temporary erections or works of any kind shall be removed from the site by the Survey Contractor.
All sites affected by the survey works shall be tidied and all damage caused by the survey work or
passing of survey vehicles, to the land, fences, hedges, ditches, watercourses, roads, gates or any other
property whatsoever shall be made good by the Survey Contractor to the satisfaction of the Client’s
Representative.
7.8 Working Hours
Subject to receipt of necessary permissions from the relevant statutory bodies, working hours shall be
in accordance with relevant Health and Safety Regulations and, where relevant, shall be agreed with
the Harbour Master or relevant Harbour Authority on a daily basis.

8.0 Hydrographic Surveys for Beach Profiles
8.1 Comparison of Land and Hydrographic Survey Data
Where beach profiles measured by land survey methods form part of the Contract, checks for
consistency of land and bathymetric survey data shall be undertaken for every profile. For a given
profile, overlap in the two data derivations shall agree vertically to within 200mm. Where the specified
overlap has not been achieved on a given profile, the Survey Contractor may, at the discretion of the
Client’s Representative, be required to resurvey parts or all of the profile line (beach or bathymetric)
in order to complete the data. The Survey Contractor shall carry out any such additional work at no
additional cost to the Client.
8.2 Presentation of Results
After validation, each section dataset surveyed shall be supplied as digital data. It shall contain the
profile points required to define the profile of the seabed.
In order for the digital data to be assimilated into a GIS system for the purpose of analysis, the
coordinate data shall be adjusted where necessary in order to present the profile data as a straight
line on the bearing specified.
Each profile shall contain the following:
 Profile reference
 Date of survey
 Coordinates
 Ordnance datum
 Bearing of profile line
 Number of points in the profile
The profiles shall also be presented as a combination of edited beach and bathymetric data with only
the bathymetric data smoothed using an interactive programme which is able to calculate the
minimum, maximum, mean and standard deviation of the level data within 30m bands along each
line. Where there are clearly large deviations in elevation, representative values shall be identified by
means of manual inspection.
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8.3 Validation
The Survey Contractor shall be responsible for processing and validating all survey data to ensure that
the specified standards have been met.

9.0 Deliverables
All digital data obtained during the course of the survey is to be provided to the Client. This includes
raw and processed data.
An index of all digital data is to be produced together with a description of any proprietary file formats,
headers used etc.
9.1 Survey Report
In addition to the Survey Report requirements included in Section I of this specification, the following
shall be included in all Survey Reports:










A detailed description of the survey methods, equipment and software used to undertake the
fieldwork, processing, validation and presentation of results with details of the accuracy’s
obtained and any problems encountered. Photographs should be included where appropriate.
Any information obtained by the Survey Contractor during the survey campaign which
conflicts with existing information shall be analysed and included in the report.
A tabulated day-by-day summary of how the actual survey programme matched up with that
proposed including brief statements on reasons for actions taken.
A list of contact organisations with addresses, telephone numbers and names of key
personnel, where these are additional to any supplied by the Client.
A schedule of tide records listing the site name, coordinates, the levelling data thereto, the
calibration checks, corrections for time and height and the final reduced data.
Documentation of the validation procedures adopted and the findings.
Copies of daily site records if requested.
An appendix containing the comprehensive photographic record.
An appendix containing the specifications of each of the instruments used.

9.2 Hydrographic/Bathymetric Data
The delivery format of digital hydrographic/bathymetric data shall be detailed in each SRFT. In general,
the following file formats will be required. Where deliverables are required in multiple coordinate
reference systems and / or vertical datum, a separate file shall be provided for each deliverable.
9.2.1 Raw Data
Data:
100% of all data collected, no corrections applied but gross errors removed.
Format:

Proprietary.

Media:

Digital storage.

9.2.2 Processed Data Set
Data:
The raw data with corrections for vessel motion, position, tide, draught, and sound
velocity applied. All soundings are to be included in the data set. Any soundings
filtered or edited as erroneous are to be flagged as ‘rejected’ in the Generic Sensor
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File (GSF) format. The Survey Contractor shall provide all data and or files necessary
for the Client to reproduce the processed data set from the raw data.
Format:

1. GSF and comma separated ASCII XYZt, where:
X is Longitude in WGS84 (EPSG: 4326)
Y is Latitude in WGS84 (EPSG: 4326)
Z is elevation in metres to WGS84 (EPSG: 4326)
t is UTC date/time (DD:MM:YYYY HH:MM:SS)
2. GSF and comma separated ASCII XYZt, where:
X is Easting in Irish Grid (EPSG: 29903) or Irish Transverse Mercator
(ITM)(EPSG: 2157)
Y is Northing in Irish Grid (EPSG: 29903) or ITM (EPSG: 2157)
Z is elevation in metres to Ordnance Datum Malin (OSGM02 or
OSGM15 geoid models)
t is UTC date/time (DD:MM:YYY HH:MM:SS)

Media:

Digital storage.

File Size:

The ASCII format data shall be split into separate files not exceeding 1Gb in size,
unless otherwise agreed with the Client’s Representative.

9.2.3 Contours
Data:
Seabed contours at 200mm contour intervals.
Format:

3D DXF with the coordinate data referenced to Irish Grid (EPSG: 29903) or ITM
(EPSG: 2157) and elevation data referenced to Ordnance Datum Malin (OSGM02 or
OSGM15 geoid models).

Media:

Digital storage.

File Size:

The DXF data shall be split into separate files not exceeding 250Mb, unless
otherwise agreed with the Client’s Representative.

9.3 Other Data
9.3.1 Topographical Surveys
Data:
3D topographical survey drawings.
Format:

DXF with the coordinate data referenced to Irish Grid (EPSG: 29903) or ITM (EPSG:
2157) and elevation data referenced to Ordnance Datum Malin (OSGM02 or
OSGM15 geoid models).

Media:

Digital storage.

File Size:

The DXF data shall be split into separate files not exceeding 250Mb, unless
otherwise agreed with the Client’s Representative.
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9.3.2 Digital Photographs
Data:
All original digital georeferenced photographs.
Format:

JPEG

Media:

Digital storage.

9.4 Metadata
INSPIRE compliant metadata shall accompany all digital data using an embedded .xml file with the
same name as the digital data file.
The metadata format shall be agreed in advance with the Client’s Representative.
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SECTION VII
LOT 3 - LIDAR SURVEYS
1.0 Introduction
1.1 Summary of Scope of Work
The requirements of each Contract will be provided within the Supplementary Request for Tender
(SRFT). In general, the work will consist of the following items:
 Aerial Light Detection and Ranging (LiDAR) survey of the areas specified
 Mobilisation of required aircraft or other platform to the survey areas
 Carrying out flight planning and obtaining all necessary licences and consents to carry out the
surveys
 Capturing of ground control points
 Classification and processing of the data
 Production of digital data to the required formats and projections
 Validation of the data
 Production of reports
 Production of metadata
 Storage of the digital data
The Survey Contractor’s methodology and data products shall adhere to best practice industry
standards.
1.2 Survey Standards
The airborne LiDAR survey shall be carried out in accordance with this specification, and any
subsequent SRFT.
This specification is based on the Lidar Base Specification (LBS) published by the United States
Geological Survey (Version 1.3, February 2018). For clarification of terms used in this specification the
glossary and figures in the USGS LBS should be consulted if required.
1.3 Survey Location & Extents
The total area to be surveyed, the “Defined Project Area”, shall be provided to the Survey Contractor
in the SRFT.
The Defined Project Area (DPA) shall be buffered by a minimum of 100 meters (m) to create a Buffered
Project Area (BPA). Data collection is required for the full extent of the BPA.
For all products to be consistent to the limit of the DPA, all products shall be generated to the full
extent of the BPA. Because data and products are generated under contract for the complete BPA,
they shall also be delivered to the customer. Control points may be located in the buffer zone. All
check points shall be located in the DPA.
1.4 Client’s Representative
The Client’s Representative will have authority to:
 Inspect the survey progress;
 Assess the methods and equipment proposed for the conduct of the surveys;
 Assess the quality of the data gathered;
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Advise the Survey Contractor on all aspects of the survey to ensure that the work meets the
standards required by the Client; and
Discuss any difficulties which may arise in the interpretation of the specifications.

1.5 Quality Level
The Quality Level (QL) of the survey shall be as set out in the SRFT.
1.6 Method Statements
The Survey Contractor shall be responsible for the production of method statements detailing the
methodology for the execution and completion of all aspects of the survey work including, but not
limited to, the following:
 Proposed methods of execution for each activity whether directly controlled by the Survey
Contractor or sub-contracted.
 Proposed methods of data validation for survey data and processed data.
 Identification of technical equipment to be used in the execution and completion of the survey
work.
 Details of how the proposed methodology will ensure that impacts will be restricted to the
best possible environmental option and shall include contingency plans and environmental
procedures to minimise damage caused by accidents, spillages or other unforeseen events.
Where work shall be subject to environmental requirements, these shall be stated.
 Procedures for notifying the relevant authorities where relevant.
Method statements shall be submitted in full to the Client’s Representative for review and approval
two weeks prior to the commencement of the survey works on site.
Outline method statements submitted prior to the award of the Contract shall not be considered as
forming part of the Contract.
1.7 Site Records
The Survey Contractor 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.
1.8 Quality Control
The Survey Contractor shall be responsible for processing and validating all survey data to ensure that
the required standards have been met. As evidence that the data is meeting this specification and the
elements provided in the SRFT, the Survey Contractor shall perform both manual and automated
quality controls.
The Survey Contractor shall ensure suitable quality control procedures have been implemented during
the Contract and provide a quality control report for all aspects of the work to cover all control points,
survey data and processed data.
Upon receipt of the survey data and the quality control report from the Survey Contractor, the Client’s
Representative shall, as is reasonably possible with the data available and using professional
judgement, assess the quality of the data to ensure that it is accurate within the required tolerances
and to the required formats. The Survey Contractor shall provide clarifications as required during the
quality assurance process to assist the Client’s Representative, as required.
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The Client’s Representative will direct and manage any corrective action required for deficient data,
which shall be rectified by the Survey Contractor at no additional cost.

2.0 Access and Restrictions
2.1 Access to Site
The Survey Contractor shall make their own arrangements regarding a base for the operation of all
equipment; airborne, marine and terrestrial.
2.2 Advertisements and Notices
All advertisements and notices at the site shall be subject to the written approval of the Client’s
Representative before erection, except where such notices are required to satisfy the requirements
of this contract.
On commencement of the Contract, the Survey Contractor shall immediately notify the relevant
authorities of the survey programme and liaise with them throughout the survey.
2.3 Permissions
The Survey Contractor shall be responsible for obtaining permission and/or approvals required for the
works.

3.0 Survey Datum and Geographic Projections
3.1 Time
The default time format for all survey reports and outputs shall be Coordinated Universal Time (UTC).
Please note that the time format to be used in LAS files shall be GPS time recorded as adjusted GPS
time.
3.2 Horizontal Projection
The horizontal positions of all raw survey data shall be based on WGS84 (EPSG: 4326) Survey data shall
be transformed into Irish Transverse Mercator (ITM) (EPSG: 2157) and Irish Grid (EPSG: 29903)
projections for the final processed deliverables.
A consistent horizontal datum/projection must be used throughout the survey project for everything
that has a geographic position or for which a position is to be determined.
3.3 Vertical Datum
The vertical position of all raw survey data shall be based on WGS84 (EPSG: 4326). Survey data shall
be transformed to Malin Head datum using both the OSGM15 geoid model and the OSGM02 geoid
model for the final processed deliverables.

4.0 Aircraft and Instrumentation
4.1 General
The Survey Contractor shall provide and maintain all necessary plant and equipment suitable for
carrying out the work for the duration of the survey.
All aircraft utilised for the work shall be sufficient to undertake the required surveys and shall be
piloted by a competent and experienced pilot.
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4.2 Regulations
The Survey Contractor shall be responsible for complying with all statutory regulations. All aircraft
used shall be fully licensed and certified so as to be permitted to fly in Irish Airspace.
4.3 Sensor Requirements
All LiDAR sensors used shall be capable of:
(a) Detecting multiple discrete returns, with a minimum of 4 potential returns for each outbound
laser pulse; and
(b) Recording the intensity of each return.
Full waveform collection is not required, however, where full waveform data is collected, it shall be
provided to the Client.
All Laser equipment used shall be eye safe.
4.3.1 Calibration
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 Survey Contractor 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 Survey Contractor 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 Survey Contractor 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 BPA.
4.4 Responsibility
Aircraft, equipment, survey personnel and crews provided by the Survey Contractor for work in
connection with the Contract shall be the Survey Contractor’s responsibility at all times. The said
aircraft, equipment, survey personnel and crews and any loss, injury or damage suffered or caused by
them shall be at the Survey Contractor’s risk throughout.
4.5 Approval
The Survey Contractor shall provide the technical specifications of the aircraft to be employed in the
survey work and all necessary certification and permits, together with the pilots
credentials/qualifications, to the Client’s Representative for approval at least two weeks prior to the
commencement of the work on site.
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5.0 Data Collection
5.1 Flight Planning and Permissions
It will be the sole responsibility of the Survey Contractor to carry out all required flight planning and
secure all required permissions to carry out the airborne surveys. It is the Contractor'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 works.
5.2 Flying Conditions
LiDAR data shall only be captured when the following criteria are met, unless otherwise agreed with
the Client’s Representative:
 Atmospheric conditions are cloud and fog free between the aircraft and ground during all
collection operations.
 Ground conditions are snow free. Very light, un-drifted snow may be acceptable with prior
approval from the Client’s Representative.
 Ground conditions are free of extensive flooding or any other type of inundation.
Although leaf-off vegetation conditions are preferred, many factors beyond human control may affect
dormant conditions at the time of any collection; therefore, this specification only requires that
penetration to the ground be adequate to produce an accurate and reliable bare-earth surface for the
prescribed QL. Any requirements for leaf-off vegetation conditions shall be included in the SRFT.
5.3 Timing and Special Conditions for Data Capture
In coastal and tidal areas, data in the intertidal zone shall not be captured greater than 1.5 hours
before or after the predicted time of Low Water. The most recent edition of the Admiralty Tide Tables
shall be used for the purposes of establishing the predicted time of Low Water at any location. The
Survey Contractor shall be responsible for obtaining Admiralty Tide Tables necessary for carrying out
the works.
5.4 Flight Overlap
The Survey Contractor shall ensure a minimum swath overlap of 15% is achieved to support quality
assessment between adjacent swaths and to minimise potential data gaps. The actual overlapping
swath used in the collection is at the discretion of the Survey Contractor to ensure the absence of data
gaps in the usable portion of the swath (typically the centre 95% of the swath) and that the required
data density is met.
5.5 Global Navigation Satellite System (GNSS) Requirements
All aircraft used shall be fitted with GNSS navigation systems and Inertial Measurement Units (IMU)
of sufficient accuracy as to allow capture of the data at the required accuracies.
Two GNSS base stations shall be used during LIDAR data capture. LiDAR observations are only to be
made when data is received from six or more satellites and the Geometric Dilution of Precision (GDOP)
is less than 4.
5.6 Intensity Values
Intensity values are required for each multiple discrete return. The values recorded in the LAS files
shall be normalized to 16 bit, as required by the LAS specification version 1.4–R13 (American Society
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for Photogrammetry and Remote Sensing (ASPRS), 2011). Intensity normalization shall be strictly
linear. Common image stretches (minimum-maximum, standard deviations, percent clip, histogram,
and so forth) are expressly forbidden.
5.7 Pulse Density and Spacing Requirements
LiDAR pulse density and spacing for the BPA is defined in this specification as an Aggregate Nominal
Pulse Density (ANPD) and Aggregate Nominal Pulse Spacing (ANPS). The aggregate pulse
density/spacing is referred to as an overall pulse density/spacing whereby a swath may overlap other
swaths completely, partially, or not at all. An overlapping swaths condition is achieved when a portion
of the swath is covered with an adjacent flight line, flown on top of an existing swath with a single
sensor, or acquired by two independent sensors using separate IMU’s, with separate boresights on
the same aircraft. A dual channel system using single Inertial Navigation System (INS) and boresight is
considered to be acquiring single swath data. In swaths where a portion of the swath has no overlap
then ANPD/ANPS is equivalent to Nominal Pulse Density and Nominal Pulse Spacing (NPD/NPS).
The ANPS and ANPD for each quality level is detailed in Table 6.
Table 6 – ANPS and ANPD requirements
Quality Level

ANPS (m)

ANPD (pulses/m2)

QL1

≤0.25

≥16.0

QL2

≤0.35

≥8.0

QL3

≤0.71

≥2.0

QL4

≤1.41

≥0.5

6.0 Data Processing and Management
6.1 Data File Format
All collected LiDAR point cloud data shall be stored in the ASPRS LASer File Exchange (LAS) format.
6.1.1 Standards
ASPRS LAS 1.4 – R13 shall be used for LiDAR point cloud data.
6.1.2 Pulse Data Record
Point Data Record formats 6, 7, 8, 9 or 10 shall be used for discrete pulse data. The format values
depend if colour information is added and/or wave packets are added to the LAS record structure.
6.1.3 Full Waveform Data
If full waveform data are recorded during collection, the waveform packets shall be delivered to the
Client. LAS deliverables, including waveform data, shall use external auxiliary files with the extension
.wdp to store waveform packet data.
6.1.4 Overlap and Coverage
Overlap pulses shall be identified using overlap bit 3 as described in Table 16 in LAS 1.4 – R13
specification. Overage points shall be identified using the LAS overlap flag in all point cloud
deliverables which is Class 12.
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6.1.5 Withheld Pulses
Withheld pulses due to noise, erroneous data points, and geometrically unreliable points shall be
retained using classification bit 2 as per Table 16 in LAS 1.4 – R13 specification.
6.1.6 Swath Identification
A unique file identifier (File ID) for individual flight swaths shall be applied prior to data processing to
identify each swath to source as identified in LAS 1.4 specification. Each point within the swath shall
also be assigned a point source identifier (Point Source ID) that equals the unique file identifier. The
unique file and point identifier shall be persistent and preserved through the data processing steps.
6.1.7 Open Access
Only open LAS format is to be used and no proprietary formats are acceptable.
6.1.8 Compression
For bulk storage of data, LAS files can be compressed into the lossless LAZ (LAS zip) format.
6.1.9 GPS Time
Each Global Navigation Satellite System (GNSS) aircraft positional measurement must be time
stamped using Adjusted Global Positioning System (GPS) Time, at a precision sufficient to allow a
unique timestamp for each LiDAR pulse. The encoding tag in the LAS header shall be properly set.
6.1.10 Measurement Units
Measurements shall be in metres (m), and must be specified to a minimum of 3 decimal places.
6.2 Pulse Classification
The Survey Contractor shall classify all LiDAR pulse data, except pulses identified as Withheld. The
software, processing and use of ancillary data to achieve the classification accuracy threshold are at
the discretion of the Survey Contractor. The classification schema shall be based on LAS 1.4 – R13
specification for Point Data Record Format 6-10, Table 17. All pulses not identified as Withheld must
be processed for classification. No data in LAS point cloud is to remain assigned to class 0 (created but
not processed for classification).
The minimum required class designation is identified in Table 7
Table 7 -Minimum LiDAR classification scheme
Classification
Description
Value
1
Processed, but unclassified
2
Bare earth
3
Low vegetation
4
Medium vegetation
5
High vegetation
6
Building
7
Low noise
9
Water
10
Rail
11
Road Surface
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12
17
18
20
21
22

Overlap points
Bridge deck
High noise
Ignored ground (typically breakline
proximity)
Snow (if present and identifiable)
Temporal exclusion (typically nonfavoured data in intertidal zones)

6.3 Tiling
The Survey Contractor shall prepare and deliver the data using a tiling scheme. Each tile shall be
uniquely defined in the data sets in both time and position.
6.3.1 Size
The tiles shall have a size of 1km x 1km, unless otherwise agreed with the Client’s Representative.
6.3.2 Condition
All tiled deliverables shall edge match seamlessly with no gaps or overlap.
6.3.3 Type
Pulse, point and raster data shall use the same tiling scheme.
6.3.4 Index File
A digital index file as ESRI shapefile shall be provided with the data.
6.4 Derivative Products
6.4.1 Digital Surface Model (DSM)
The Survey Contractor shall generate any DSM from the “first-return” LiDAR mass point data. This shall
include ground and non-ground points such as vegetation and buildings.
Void areas, i.e. areas outside the project boundary but within the tiling scheme, shall be coded using
a “-9999” value.
All DSM’s shall be provided as raster data in TIFF (GeoTiff) format unless otherwise agreed with the
Client’s Representative. BIGTIFF format is acceptable where the size of the file exceeds 4GB.
Any compression of the files shall be undertaken using lossless compression. The software used to
compress any files shall be agreed in advance with the Client’s Representative.
6.4.2 Digital Terrain Model (DTM)
The Survey Contractor shall generate any DTM from the LiDAR mass point data classified as “Ground”
only, so that it defines the “bare earth” ground surface.
Hydro-flattening shall be undertaken for natural and man-made water bodies and watercourses as
defined below:
(a) Non-tidal water bodies with a surface area greater than 625m2.
(b) Non-tidal watercourses greater than 30m nominal width. This should not unnecessarily break
a watercourse into multiple segments. At times it may reduce below 30m for short segments.
The Survey Contractor shall use their best professional judgement in these cases.
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(c)
(d)
(e)
(f)
(g)

Flat and level bank-to-bank with a gradient following the immediate terrain.
Watercourses should break at road crossings and bridges.
Sinks must not be filled.
The entire water surface edge must be at or immediately below the surrounding terrain.
Tidal variations over the course of the collection or between different collections may result
in discontinuities along shorelines. The Survey Contractor shall agree if and how these
shorelines and water bodies will be processed with the Client’s Representative in advance of
processing.
(h) Any additional data layers created for the purpose of hydro-flattening such as masks or break
lines shall be provided to the Client as ESRI shapefiles. The Client shall be provided with all
necessary data to re-produce the DTM from the mass point data.
(i) The methodology used for hydro-flattening shall be agreed in advance with the Client’s
Representative.
Void areas, i.e. areas outside the project boundary but within the tiling scheme, shall be coded using
a “-9999” value.
All DTM’s shall be provided as raster data in TIFF (GeoTiff) format unless otherwise agreed with the
Client’s Representative. BIGTIFF format is acceptable where the size of the file exceeds 4GB.
Any compression of the files shall be undertaken using lossless compression. The software used to
compress any files shall be agreed in advance with the Client’s Representative.

7.0 Data Validation
The Survey Contractor shall undertake the following quality checks to provide confidence that the
quality requirements of this specification and the SRFT are fulfilled:
 Positional Accuracy
 Spatial Distribution and Regularity
 Pulse Density
 Pulse Classification
 Data Voids
 Relative Accuracy
7.1 Positional Accuracy
The verification of LiDAR positional accuracy, both horizontal and vertical, shall be undertaken using
independent check points. Check points shall be divided into non-vegetated areas and vegetated
areas. The check point validation process shall follow, at a minimum, the ASPRS guidelines for
Positional Accuracy Standards for Digital Geospatial Data 2014 (ASPRS, 2014). The ASPRS guidelines
provide the recommended number of check points for horizontal and vertical accuracy assessment of
elevation data as a function of the survey area. The check points shall be conducted for Non-Vegetated
Vertical Accuracy (NVA), Vegetated Vertical Accuracy (VVA) and Fundamental Horizontal Accuracy
(FHA) assessments as described below.
The check points for NVA assessment shall be surveyed in clear open areas devoid of vertical features
(such as vegetation, vehicles, pipes, wires, etc.) where LiDAR pulses have single returns. The survey
area must be a minimum of (ANPS * 5)2 and shall have a slope of less than 10 degrees. Acceptable
land cover types include open areas of low grass, such as lawns or golf courses, bare earth and urban
paved areas. Ground that has been ploughed or otherwise disturbed is not acceptable. The survey
shall be adequately distributed to cover the whole DPA and all varieties of land cover types within it.
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The assessment of VVA shall be undertaken in vegetated areas, such as tall grass, crops, brush land,
short trees and forests. The survey area must have a minimum size of (ANPS * 5)2 and shall have a
slope of less than 10 degrees.
The accuracy requirements for NVA, VVA and FHA are included in Table 8.
Table 8 - Absolute vertical accuracy requirements for LiDAR and digital elevation models
NVA at the 95RMSEz (nonvegetated)
VVA at the 95th
Quality level
percent confidence
(m)
percentile (m)
level (m)
QL1

≤0.050

≤0.1

≤0.15

QL2

≤0.100

≤0.2

≤0.30

QL3

≤0.100

≤0.2

≤0.30

QL4

≤0.200

≤0.4

≤0.60

The check points for the assessment of FHA shall be acquired over well-defined linear features with
distinct breaks in elevation or intensity, such as road markings, buildings, walls, railway tracks and
road pavement edges. The areas must be flat and shall have a slope of less than 10 degrees with hard
or compacted surfaces.
The accuracy requirements for FHA are included in Table 9.
Table 9 - Absolute horizontal accuracy requirements for LiDAR and digital elevation models
RMSEx
RMSEy
Quality level
(m)
(m)
QL1

≤0.050

≤0.050

QL2

≤0.100

≤0.100

QL3

≤0.100

≤0.100

QL4

≤0.200

≤0.200

Check points shall not be surveyed in areas of extremely high Near Infrared (NIR) absorption (e.g. fresh
asphalt, wet soil, or building roofs with an asphalt surface), or in areas near abrupt changes in NIR
reflectivity (e.g. white beach sand adjacent to water) as such abrupt changes usually cause unnatural
vertical shifts in LiDAR elevation measurements.
In land covers other than forested and high-density urban, the check points shall have no obstructions
above 15 degrees over the horizon.
Check points shall be an independent set of points used for the sole purpose of assessing the vertical
and/or horizontal accuracy of the data collection and shall not be used in calibration or integrated into
the data acquisition.
Historical check points may be used, provided they were acquired within the last three years and not
used in calibration or data acquisition of the current project. Historical points must meet all the check
point requirements included in this specification and the surface conditions at the check point must
be temporarily invariant and verifiably undisturbed. The Client’s Representative must be advised in
advance if historical check points will be used and the Client reserves the right to reject any or all
points.
The Survey Contractor shall use a TIN model to conduct the comparison between point data and check
points for vertical accuracy testing of the point data. First and only pulse data shall be used to create
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a TIN. The TIN shall be used to extract an interpolated value at the location of the ground sample check
points were collected for the comparison.
7.2 Spatial Distribution and Regularity
The spatial distribution of pulses within the geometrically usable portion of the swath (typically 95%
of the centre portion of the swath width) shall be collected with a uniform distribution to represent a
regular lattice distribution. Although LiDAR sensors do not collect in regular distributed pattern, the
collection shall be designed and carried out to produce an aggregate first and only return point cloud
that approach a regular lattice of pulses as defined in the requirements below.
Uniformity of the spatial distribution and regularity of pulses distribution is assessed through a
distribution grid using individual (single) swaths with the first and only return pulses within the
geometrically usable centre part of each swath and excluding acceptable data voids. The resolution of
the distribution grid should be twice the design ANPS. The grid cells will be round up to nearest integer
grid cell size. The uniformity requirement is to have at least 1 pulse per distribution grid cell at least
90% of the time.
The approach used to count LiDAR pulses within the distribution grid will be dependent on the
software tool used. Some software tools use a count based on pulses that fall within the grid cell and
others use a search radius to count pulses that fall within a grid. For software tools that use a search
radius approach for determining counts within a grid cell, the search radius shall be equal to the design
ANPS.
This analysis is only related to regular and uniform point distribution. The assessment is not for
assessing ANPD or NPD across the BPA.
7.3 Pulse Density
The Survey Contractor shall conduct a data check to verify that ANPD has been achieved across the
BPA. A pulse density grid shall be used to assess whether the pulse density has been achieved for the
specified quality level.
The pulse density verification shall be conducted using a 20m x 20m pulse density grid covering the
BPA.
The Survey Contractor shall demonstrate that ANPD is satisfied at least 90% of the time within the
pulse density grid cells for the BPA based on first and only returns. A visual grid output with red cells
showing areas which do not meet the specified ANPD requirements and green for cells meeting the
specified ANPD requirements. A histogram distribution shall be used to quantify the pulse density
distribution.
Insufficient pulse density may result in the requirement for the Survey Contractor to reacquire data in
deficient areas at the discretion of the Client’s Representative.
7.4 Data Voids
Gaps in LiDAR point cloud data can occur as a result of surface absorption or refraction in the nearinfrared, sensor issues, processing anomalies, and improper data collection. Data voids arising from
errors in collection and processing must be identified and corrected by the Survey Contractor. Data
voids are not permitted in the BPA.
A data void is defined as any area greater than or equal to (4 x ANPS)2 which is measured using first
and only returns. Data voids within a single swath are not acceptable, except where caused by water
bodies or low near infrared reflectivity areas, or where voids have been appropriately filled in by data
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from another swath. Any overlapping swath used for fill in must meet all requirements of this
specification and any SRFT.
Data voids larger than the threshold may result in the requirement for the Survey Contractor to
reacquire data in deficient areas at the discretion of the Client’s Representative.
7.5 Pulse Classification Accuracy
The Survey Contractor shall demonstrate the pulse classification accuracy using a minimum of 5 20m
x 20m grid cells across the BPA. The grid cells shall be well distributed across the BPA. No more than
2% of non-withheld points shall have a demonstrable classification error within the BPA.
The Survey Contractor shall asses the classification by comparing known ground control points and/or
using ancillary information including high resolution ortho imagery or other relevant geospatial
datasets.
Point classification must be consistent across the entire project. Variations in the character, texture,
or quality of the classification between tiles, swaths, flights, or other unnatural divisions are grounds
for rejection of the entire deliverable.
7.6 Relative Accuracy
The accuracy of pulse returns shall be consistent across the usable portion of a single swath and in the
overlap areas of swaths. The Survey Contractor shall use the following relative vertical accuracy checks
to validate the geometric stability of the data collection.
Intraswath (smooth hard surface repeatability)
Intraswath assessment shall use a single swath with only single returns in a non-vegetated area. The
assessment shall be conducted on smooth hard surfaces to determine the vertical elevation
discrepancy calculated using the Root Mean Square Difference (RMSDZ) between the minimum and
maximum. The assessment shall use a gridded signed difference raster with cell size equal to 2 x ANPS
rounded up to closest integer. The sampling area shall be approximately 50m2 in area and shall be
conducted for multiple locations both across the swath and along the swath within the usable portion
of the swath. A minimum of three sample areas per swath for all swaths in the BPA shall be used. The
sampling area shall be evaluated with a signed difference raster between the maximum and minimum
elevation for each grid cell. The raster difference shall not exceed the value for intraswath relative
accuracy included in Table 4 for each quality level.
Interswath (swath overlap difference – RMSDZ)
The assessment of two swaths for interswath consistency shall be achieved by generating a gridded
raster from single returns in non-vegetated area. The comparison shall use a gridded signed difference
raster with a cell size equal to 2 x ANPS rounded up to the closest integer for each swath. The
assessment shall be conducted by subtracting the difference between the grid surfaces. Root Mean
Square Difference (RMSDZ) between minimum and maximum calculated for the points in the raster
surface shall not exceed the values included in Table 10 for each quality level.
Table 10 - Relative vertical accuracy for LiDAR swath data
Smooth surface repeatability,
Quality level
RMSDz (m)
QL1

≤0.03

Swath overlap difference,
RMSDz (m)
≤0.04
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QL2

≤0.06

≤0.08

QL3

≤0.06

≤0.08

QL4

≤0.12

≤0.16

8.0 Deliverables
All geographic data, both raw and processed data, shall be georeferenced.
All digital data obtained during the course of the survey work and during the processing is to be
provided to the Client in its native co-ordinate reference system. This includes all raw data and control
points and associated files to enable the Client to replicate any processing performed by the Survey
Contractor.
All specified processed data is to be provided to the Client in the co-ordinate reference systems and
height datum’s as specified in this document together with any data and files to enable the Client to
replicate the processing.
All digital reports, notes and metadata shall be delivered as part of the survey data package and within
the relevant folders, which the report refers to, using a consistent and logical naming convention
throughout the project.
A digital index report of all digital data and required documents is to be produced and supplied,
together with a description of any proprietary file formats, headers used etc., and to be located in the
main project folder.
8.1 Ownership
All spatial data shall be created exclusively for the use and ownership of the OPW, who can grant
further rights of use of the data.
8.2 Delivery and Storage
All data and documents shall be delivered as a full deliverable on a project basis, using a portable harddrive, unless otherwise agreed with the Client’s Representative. The Survey Contractor is responsible
that the portable hard-drive is transported in a secure manner to the Client’s Office. The Survey
Contractor shall additionally store the digital data, reports and notes for a minimum period of five (5)
years on a secure system at no additional cost.
8.3 Naming Conventions and Folder Structure
Each raster data file shall be named with a geographically relevant naming convention, based on the
easting and northing of the lower left corner of the data tile, i.e. ‘easting_northing.tif’, for example
593300_722775.tif for a data file in the Irish Transverse Mercator system.
Each vector file, including tile indexes and survey control data, shall be named using a consistent and
logical method and be unique within a project.
The following file structure shall be used, where file paths, including filenames shall be less than 200
characters. Where data files and folders have not been specified in this document, they shall follow
a consistent and logical structure.
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mosaics

crs

geoid

resolution

tiles

crs

geoid

resolution

shapefiles

crs

geoid

resolution

las_files

crs

geoid

resolution

crs

geoid

resolution

crs

geoid

resolution

elevation
_datasets

project_name

vector

raster_
elavation_
index

datasets

las

Folder Structure
Notes:
1. CRS: WGS84 (EPSG: 4326), itm, ing,
2. Data resolution to be entered in millimetres
All file names, file paths, attribute data field headers and attribute data values must be lower case
only and no spaces are to be used and underscores shall be used as shown. No special characters to
be used unless specified in this standard. File names, file paths, attribute data field headers and
attribute data values shall further be consistent throughout the project, and where not specified in
this specification, logically named by the Survey Contractor to ensure that it is instantly clear what is
referenced.
The use of single quotation marks (‘sample_text’) or double quotation marks (“sample_text”)
sometimes used in this document to emphasise filenames, attributes etc. is entirely for clarity and
should not be used in the spatial data.
Attribute entries shall not be left blank or with null values.
Note that all vector data shall be provided in ESRI Shapefile format, and include all auxiliary files,
including an embedded co-ordinate reference system.
8.4 Data
The following deliverables are required for the LiDAR data:
 Raw point cloud data (LAS Format)
 Classified point cloud data (Las Format)
 Filtered and classified point cloud data (LAS Format)
 Point cloud tile index (Vector Format)
 LiDAR swaths (Vector Format)
 Digital Surface Model (Raster Grid Format)
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Digital Terrain Model (Raster Grid Format)
Tile Index (Vector Format)

8.4.1 Raw Point Cloud Data
The Survey Contractor shall provide raw point cloud data in accordance with this specification and the
following requirements:
 All returns, all collected points, fully calibrated and adjusted to the specified vertical datum(s),
by swath shall be provided. One file shall be provided per swath with one swath per file.
 Tiled delivery is required.
 The point cloud data shall be provided in fully compliant LAS v1.4 file format with all standard
attribution including:
o Intensity values
o Return number
o Georeferencing information in all LAS file headers
o GPS times recorded as adjusted GPS time, at a precision sufficient to allow unique
timestamps for each pulse.
 If collected, full waveform data shall be provided. LAS deliverables with waveform data shall
use the external “auxiliary” files with the extension “.wdp” for the storage of waveform packet
data.
 The point cloud data shall be provided in the following coordinate reference systems:
o WGS84 (ESPG Code 4326)
8.4.2 Classified Point Cloud Data
The Survey Contractor shall provide classified point cloud data in accordance with this specification
and the following requirements:
 All returns, all collected points, fully calibrated and adjusted to the specified vertical datum(s),
by swath shall be provided. One file shall be provided per swath with one swath per file.
 Tiled delivery is required.
 The point cloud data shall be provided in fully compliant LAS v1.4 file format with all standard
attribution including:
o Intensity values
o Return number
o Georeferencing information in all LAS file headers
o GPS times recorded as adjusted GPS time, at a precision sufficient to allow unique
timestamps for each pulse.
 If collected, full waveform data shall be provided. LAS deliverables with waveform data shall
use the external “auxiliary” files with the extension “.wdp” for the storage of waveform packet
data.
 The point cloud data shall be provided in the following coordinate reference systems:
o WGS84 (ESPG Code 4326)
8.4.3 Filtered and Classified Point Cloud Data
The Survey Contractor shall provide a filtered and classified point cloud data set in accordance with
this specification and the following requirements:
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All points classified as ground, fully calibrated and adjusted to the specified vertical datum(s),
by swath shall be provided. One file shall be provided per swath with one swath per file.
Tiled delivery is required.
The point cloud data shall be provided in fully compliant LAS v1.4 file format with all standard
attribution including:
o Intensity values
o Return number
o Georeferencing information in all LAS file headers
o GPS times recorded as adjusted GPS time, at a precision sufficient to allow unique
timestamps for each pulse.
If collected, full waveform data shall be provided. LAS deliverables with waveform data shall
use the external “auxiliary” files with the extension “.wdp” for the storage of waveform packet
data.
The point cloud data shall be provided in the following coordinate reference systems:
o WGS84 (ESPG Code 4326)

8.4.4 Point Cloud Tile Index
The tile index for the raw data shall adhere to the native co-ordinate system of the survey.
The attribution of each tile in the tile index shall include, but is not limited to, the following:
Attribute
Attribute
Description of Attribute Value
Header
Value
las_data
[Filename] Actual file name of the associated data file, including file extension.
proj_name [Project
Project name
name]
capt_date
[Date]
Date of data capture in the format dd/mm/yyyy
crs
[CRS
Co-ordinate system abbreviated [wgs84]
name]
The tile index will be deemed complete when every data file for a given dataset can be referenced
from a tile index. Any attribution not listed above must be appended after the mandatory listed
attributes in a consistent order.
8.4.5 LiDAR Swaths
The Survey Contractor shall provide detailed extents of each LiDAR swath collected in ESRI shapefile
format in accordance with this specification and the following requirements:
 The polygon shall define the area covered by the swaths and not merely the points collected
in the swaths.
 Minimum bounding rectangles or simplified rectangles are not acceptable.
 The boundary will generally follow the overall shape of the swath as defined by the points
tagged as “Edge of Flightline”. Perimeter incursions into the swath, such as those caused by
waterbodies, shall not be followed.
 The LiDAR swaths shall be provided in the following coordinate reference systems
o Irish Transverse Mercator (ESPG Code 2157)
 The attribution of each swath shall include, but is not limited to, the following:
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Attribute
Header
raw_data
proj_name
lift_id
file_id
type
flight_date
start_time
end_time
crs

Attribute
Value
[File name]
[Project
name]
[Lift ID]
[File
Source ID]
[Swath
type]
[Date]
[Start
Time]
[End Time]
[CRS
name]

Description of Attribute Value
Actual file name of the associated data file, including file extension.
Project name
The lift’s unique ID
Unique File Source ID of the swath
The type of swath: “Project”, “Cross-tie”, “Fill-in”, “Calibration” or
“Other”
Date of flight in the format dd/mm/yyyy
Start time of the swath in the format hh:mm
End time of the swath in the format hh:mm
Co-ordinate system abbreviated [itm]

8.4.6 Digital Surface Model
The Survey Contractor shall provide a DSM in accordance with this specification and the following
requirements:
 A DSM in the resolutions specified in Table 6 for the relevant quality level shall be provided.
 Tiled delivery is required.
 DSM’s shall be provided in GeoTiff format.
 DSM’s shall be provided in the following coordinate reference systems:
o Irish Transverse Mercator (ESPG Code 2157);
o WGS84 (ESPG Code 4326); and
o Irish Grid (ESPG Code 29903).
 For Irish Transverse Mercator and Irish Grid coordinate reference systems, the DSM’s shall be
provided in the following vertical datums:
o Ordnance Datum, Malin OSGM02 geoid model; and
o Ordnance Datum, Malin OSGM15 geoid model.
8.4.7 Digital Terrain Model
The Survey Contractor shall provide a DTM in accordance with this specification and the following
requirements:
 A DTM in the resolutions specified in Table 11 for the relevant quality level shall be provided.
 Tiled delivery is required.
 DTM’s shall be provided in GeoTiff format.
 DTM’s shall be provided in the following coordinate reference systems:
o Irish Transverse Mercator (ESPG Code 2157);
o WGS84 (ESPG Code 4326); and
o Irish Grid (ESPG Code 29903).
 For Irish Transverse Mercator (ESPG Code 2157) and Irish Grid (ESPG Code 29903) coordinate
reference systems, the DTM’s shall be provided in the following vertical datums:
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o Ordnance Datum, Malin OSGM02 geoid model; and
o Ordnance Datum, Malin OSGM15 geoid model.
Table 11 – DSM and DTM resolutions
Required DSM Grid
Required DTM Grid
Quality Level
Resolution
Resolution
QL1

0.25m , 0.5m, 1m, 2m

0.25m , 0.5m, 1m, 2m

QL2

0.5m, 1m, 2m

0.5m, 1m, 2m

QL3

1m, 2m, 5m

1m, 2m, 5m

QL4

2m, 5m, 10m

2m, 5m, 10m

Digital Terrain/Surface Model Tile Index
The tile index for the processed data shall be native to the processed co-ordinate system, i.e.
displaying a square/rectangular index when viewed in the processed co-ordinate system.
The attribution of each tile in the tile index shall include, but is not limited to, the following:
Attribute
Attribute
Description of Attribute Value
Header
Value
dtm
[File name] Actual file name of the associated data file, including file extension
or ‘NoData’
dsm
[File name] Actual file name of the associated data file, including file extension
or ‘NoData’
proj_name
[Project
Project name
name]
captured
[Date]
Date of data capture in the format dd/mm/yyyy
crs
[CRS
Co-ordinate system abbreviated [itm or ing]
name]
The tile index will be deemed complete when every data file for a given dataset can be referenced
from a tile index. Any attribution not listed above must be appended after the mandatory listed
attributes in a consistent order.
8.5 Metadata
The Survey Contractor shall supply the following information for all data, as applicable, using a naming
convention consistent with the referenced data files, as an INSPIRE Compliant XML including, but not
limited to the following:
 Product type,
 Date of flight,
 Time of flight,
 Flight conditions,
 Spatial Resolution,
 Geometric Resolution,
 Horizontal Accuracy,
 Vertical Accuracy,
 Date of Delivery of Survey/Processed Data
 Co-ordinate System
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 Co-ordinates of the origin
 Extent of data in the x-direction,
 Extent of data in the y-direction,
The metadata format shall be agreed in advance with the Client’s Representative.
8.6 Reporting
8.6.1 Survey Report
In addition to the Survey Report requirements included in Section I of this specification, the following
shall be included in the Survey Report:
 A detailed description of the survey methods, equipment and software used to undertake the
fieldwork, processing, validation and presentation of results with details of the accuracy’s
obtained and any problems encountered. Any information obtained by the Survey Contractor
during the project which conflicts with existing information shall be analysed and included in
the report.
 The grids and rasters prepared to demonstrate compliance with the requirements for spatial
distribution and regularity, Pulse Density, Pulse Classification Accuracy, and Relative Accuracy
as set out in section 6 above. These shall be provided both as images in a format agreed with
the client’s Representative and as GeoTIFF, or other approved raster or grid format. The
submitted grids and rasters shall be in the Irish Transverse Mercator coordinate reference
system.
8.6.2 Flight Report
The Survey Contractor shall prepare a flight report providing a technical summary of each sortie. The
flight report shall contain the following information for each flight:
 Name of client
 Name and address of the Survey Contractor
 A unique ID for each lift.
 The take-off and landing times for each lift.
 The aircraft make, model, and tail number.
 The instrument manufacturer, model, and serial number.
 The date of the instrument’s most recent factory inspection/calibration.
 General weather conditions.
 General observed ground conditions.
 All inflight disturbances and notable head/tail/crosswinds.
 All inflight instrument anomalies and any inflight changes in settings.
8.6.3 Post-Survey Spatial Accuracy Report
The Survey Contractor shall prepare a Post-Survey Spatial Accuracy Report. This report shall be
submitted to and approved by the Client’s Representative before point classification and other
product derivation proceeds.
The absolute and relative accuracy of the data, both horizontal and vertical, and relative to known
control, shall be verified prior to classification and subsequent product development.
The report shall include, but is not limited to, the following:
 Flight trajectories
 Details of system calibration checks
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Results of relative (flight run) matching and details of any adjustments made
Source of primary ellipsoidal height control
Details of ellipsoid to orthometric corrections applied including any final adjustments
Results of vertical and horizontal accuracy validation
All survey control coordinates, site id and check point comparisons in both Excel spreadsheets
and ESRI shapefile formats, unless a different format is agreed with the Client’s Representative
Digital photographs of all survey and check sites, with the site id included in the filename. The
bearing of the photo direction shall also be included
Any other relevant information
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SECTION VIII
LOT 4 - CULVERT SURVEYS
1.0 Culvert Survey Requirements
The Survey Contractor shall carry out detailed geometric and condition survey of culverts and
hydraulic structures where necessary. The Survey Contractor is required to undertake the following
items of work:
1.1 Routing and Tracing
 Where required in advance of any survey the Survey Contractor shall complete a tracing
exercise and detailed site inspection to identify and locate –



o

The route of the entire culvert

o

Identify connections and overflows

o

Access manholes

o

Inlet and outlet locations

Where dye testing is required only an approved environmentally friendly dye can be used.

1.2 Culvert Survey
 The Survey Contractor shall make all reasonable efforts to confirm the condition of the culvert
via intrusive investigation or as otherwise appropriate.


Survey the location, orientation and geometric dimensions of the full length of
culverts/bridges i.e. inlet, outlet with no less than 5m spacing between sections, or as
specified by The Client’s Representative. The Survey Contractor shall make a reasonable effort
to accurately locate and identify all inflows and outfalls located within the culverts. Once
located, the Survey Contractor is required to survey the dimensions of any inlets, outlets,
weirs or hydraulic structures that are located within the culverts. The water level within the
culvert at the time of survey should also be recorded.



Should any significant inflows into the culverts be identified as part of the survey, the Survey
Contractor is required to notify The Client’s Representative as soon as practicably possible.
Instruction will then be given to The Survey Contractor by The Client’s Representative on
whether any length of the drainage channel that is conveying the inflow into the culvert is to
be surveyed.



Determine the status, condition, orientation and geometry of any services (i.e. water main
pipes, etc.) that may be found to encroach into the culvert system.



The Survey Contractor shall also undertake a topographical survey backed up with
photographic evidence of any manholes identified as part of the survey. This is to include
manhole cover and culvert invert levels with plan details of pipe sizes, materials and
arrangements in manholes.



The Survey Contractor shall, except where otherwise specified, be responsible for lifting and
refitting manhole covers, preliminary line threading, clearance of all equipment, etc. from site
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on completion of the survey. It is a fundamental requirement that manhole covers be refitted
properly. If notified by the Clients Representative that a manhole cover has not been refitted
properly, the contractor shall immediately rectify the matter at their own cost.


If a manhole cover is damaged whilst being lifted the Survey Contractor shall provide
temporary protection for pedestrians and for vehicular traffic and shall inform the Clients
Representative immediately so that arrangements can be made for replacement.



The Survey Contractor shall not interfere with any drainage service without the prior consent
of the utility company/owner and the Client’s Representative.



The method of topographical survey is at the discretion of the Survey Contractor but must
match the specification provided for topographical surveys in section III of this document. All
methods of survey must be communicated to and approved by The Client’s Representative
before commencement of survey.

2.0 CCTV Survey and Jetting Requirements

















Thorough jetting and CCTV survey of all lines as per extent of works as specified.
Unless specified otherwise, jetting to be carried out in accordance with the current edition of
the WRc Sewer Jetting Code of Practice.
Report and footage should be prepared in accordance with the current edition of the WRc
Manual of Sewer Condition Classification referencing all defects and noting water levels,
backfalls and bellies within the pipes.
While cleaning and removal of silts is not included in this contract, the Survey Contractor shall
be responsible for disposal of any material he/she removes from culverts. The cost of disposal
of all material to the tiphead shall be included in the Survey Contractor's rate for CCTV Survey
and Jetting. Waste disposal charges shall be paid for by the Survey Contractor (including
tiphead charges, permit fees etc). The Survey Contractor shall notify the Client’s
Representative in writing regarding the waste disposal facility they intend to use for disposal
of culvert debris.
Only hauliers or waste contractors who possess a current and valid Waste Collection Permit
will be permitted to remove waste material from the site. A copy of the Waste Collection
Permit must be carried in each vehicle at all times.
Jetting of material should be carried out against the fall of the pipe to minimise the risk of it
washing down the network. Notwithstanding this, measures should be put in place to ensure
all such material is collected and does not pass downstream within the network.
Excessive silting resulting in a delay / additional cost to be notified to the Client’s
Representative when encountered.
The contractor will be responsible for preparing a drawing showing the location of all
manholes and pipe runs surveyed, including those which may be buried/inaccessible.
Where blockages cannot be passed they should be surveyed from both directions.
The recordings shall be adequately lit, in focus and of sufficient clarity that any defects in the
pipeline can be clearly observed.
Footage shall be edited so as to ensure a continuous video clip for each pipe run.
At the start of each culvert length being surveyed, the length of culvert from zero chainage up
to the cable calibration point shall be recorded and reported in order to obtain a full record
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of the culvert length.
Bends and deviations in the culvert direction should also be recorded.
The meter reading entered on to the data display at the cable calibration point must allow for
the distance from the start of the Survey to the cable calibration point such that the metreage
at the start of the survey is zero.
In the case of surveying through a manhole where a new header sheet is required, the
metreage shall be set at zero with the camera focused on the outgoing pipe entrance
The Survey Contractor shall ensure that the metreage counter starts to register immediately
the camera moves.
At the start of each manhole length a data generator shall electronically generate and clearly
display on the viewing monitor and recording, a record of data in alphanumeric form
containing the following minimum information:
o
o
o
o
o
o
o
o

Automatic update of the camera's metreage position in the culvert line from adjusted
zero (see above)
Culvert dimensions
Manhole/pipe length reference numbers
Date of survey
Road name/location
Direction of Survey
Time of Start of Survey
Culvert Use

The size and position of the data display shall be such as not to interfere with the main subject
of the picture.
Once the survey of the manhole length is underway, the following minimum information shall
be continually displayed:
o Automatic update of the camera's metreage position in the culvert line from adjusted
zero (as detailed above)
o Culvert dimension
o Manhole/pipe length reference number.


Direction of Survey Photographs shall be taken of the internal condition of the culvert and at
the location of identified defects. Where defects exist at adjacent points, photographs should
not be taken at intervals of less than 5m unless absolutely necessary to show the second
defect. Report should identify location & direction, described by Manhole Reference Numbers
for either end and “upstream” or “downstream”. If applicable Manhole Reference may be
supplied by the Clients Representative at SRFT stage.

3.0 Health and Safety
The culvert survey work to be undertaken as described in this section may come under the provisions
of the Safety, Health and Welfare at Work (Confined Space) Regulations 2001 (SI No. 218 of 2001).
Therefore the Survey Contractor should be suitably qualified and comply with these regulations.
Evidence of appropriate training of staff should be provided at SRFT stage prior to the commencement
of any works. The document “Code of Practice for Working in Confined Spaces” published by the
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Health and Safety Authority must also be complied with. Staff must also be appropriately trained in
manual handling, especially for cover lifting work.
It is expected that all culverts will remain live during inspections and surveys, therefore all works
must be completed during suitable weather conditions.

4.0 Traffic Management
Where necessary the Survey Contractor is required to put in place a Traffic Management Plan in
accordance with the Department of Transport, Traffic Signs Manual, Chapter 8. The Traffic
Management Plan is to be agreed with the Local Authority in advance of any works.
The level of Traffic Management Plan required will be based on the road classifications in Table 8.1.1
of the Traffic Signs Manual, Chapter 8 which is reproduced below.

The level of Traffic Management Plan required will be defined in the SRFT.

5.0 Deliverables
5.1 Routing and Tracing
The Survey Contractor will be required to provide an Autocad (dxf/dwg format) drawing detailing the
alignment, entire route, including all connections and overflows.
Any assumptions made or inaccessible areas should be clearly labelled on the drawing.
Geo-referenced photographs of all manholes, inlets, outlets and relevant structures are also required.
5.2 Culvert Survey
Survey Report as per the requirements of Section 2 of this document to detail the culvert survey is to
be provided.
Survey drawings to be provided in 3D, AutoCAD .DWG format accompanied by PDF versions. Drawings
shall clearly identify each surveyed culvert by a unique reference number which can be cross
referenced to the Survey Report. Drawings are to identify the entire length and alignment of the
culvert including all connections and overflows. Hydraulic connectivity must be clearly indicated on all
drawings along with all openings into and out of the culverts including all encroaching services.
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Drawings must also indicate where relevant, classification of foul, surface water and combined
drainage.
Layers to be included as minimum in the drawing are:
Spot levels
Spot level labels
General text
Main Culvert
Manholes
Overflow pipes/culverts
Surface water connections
Watercourse connections
Spot levels also to be provided in ASCII text file of X, Y and Z coordinates.
All contours labelled
All spot levels labelled
5.3 CCTV Survey
The CCTV Survey Report shall be computer validated and machine printed and presented in
accordance with the format laid down in the WRc Manual of Sewer Condition Classification. The
Clients Representative may request that some items of the Survey Report are supplied as the survey
proceeds, this will be specified in the relevant SRFT.
The CCTV footage shall be delivered on a USB Stick/Hard Drive or other media as agreed with the
Clients Representative. Footage should be provided in electronic format of type .AVI, .MOV, .MPG or
other alternative format as agreed with the Clients Representative.
Where photographs are generated from the video recording they shall be delivered in JPEG format.
Photographs shall be clearly identified in relation to the location (minimum requirement manhole
start and finish numbers of pipe length reference numbers) survey direction, chainage, photograph
number and date when the photograph was taken.
Drawings should be provided in Autocad .DWG format indicating as minimum –





Culvert reference number
Culvert route and alignment
Length of culvert surveyed
Manhole locations
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SECTION IX
LOT 5 - SITE SERVICES SURVEYS
1.0 General
This Site Services Survey specification is based upon standard PAS128. The Survey Contractor should
refer to PAS128, The Survey Association (TSA) - The Essential Guide to Utility Surveys and the RICS
Measured Surveys of Land Buildings and Utilities 3rd Edition for guidance.
Surveyors carrying out services surveys must be trained to carry out tracing of underground services,
minimum requirement is Construction Skills Certification Scheme (CSCS) training in locating underground services, and demonstrate sufficient survey experience to be competent. They must also be
trained in all aspects of Health and Safety related to site services survey including manual handling,
especially for cover lifting work and in confined space entry, as applicable. Training and experience is
to be detailed on CVs of key field staff which are to be provided to the Client’s Representative prior to
survey commencement.

2.0 Extent of survey
The extent of survey will be defined in the SRFT.

3.0 Materials provided by the Client
In addition to the materials listed in Section I – 1.0:
Details of existing drawings, where applicable.

4.0 Traffic Management
Where necessary the Survey Contractor is required to put in place a Traffic Management Plan in
accordance with the Department of Transport, Traffic Signs Manual, Chapter 8. The Traffic
Management Plan is to be agreed with the Local Authority in advance of any works.
The level of Traffic Management Plan required will be based on the road classifications in Table 8.1.1
of the Traffic Signs Manual, Chapter 8 which is reproduced below.
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The level of Traffic Management Plan required will be defined in the SRFT.

5.0 Survey Level
Underground services surveys shall be carried out to the level of survey specified in the SRFT. The
levels of survey are defined as follows:
Quality Level D: The lowest level of survey being essentially a utility record search.
Quality Level C: A reconnaissance survey correlating, where possible, the results of the record
drawings with surface features related to the buried utilities thus improving the quality of the record
data.
Quality Level B: A detection survey of utilities carried out using, as a minimum, the two techniques of
electromagnetic location and ground probing radar (GPR). There are four accuracy bands within
Quality Level (QL) B which the Survey Contractor allots to each utility detected. These reflect the
accuracy and confidence of the detection results.
Quality Level A will not be required under this contract.
The Quality Level required shall be stated in the SRFT. Note that for a specified quality level, the work
necessary to achieve the levels above it must also be carried out. Eg for a QLB survey, QLs C and D
must also be achieved.
The survey methodology to achieve the required level of service is at the discretion of the Survey
Contractor however, the Client’s Representative must be notified and the proposed method agreed
in advance of survey commencement. Evidence may be requested to prove the proposed
methodology can achieve the level of service specified.
For all levels of survey the Survey Contractor is required to plot services information on the
topographic survey background or supplied OSI background mapping.

6.0 Other requirements
Only bio-degradable paint spray markers may be used to mark traced lines. All on-site mark up of
services must use the colours specified in Appendix 4 of the TSA - The Essential Guide to Utility Surveys.
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If specified in the SRFT, hand-drawn sketch records are required for all chambers containing pipes
including dimensions of all incoming and outgoing pipes, invert levels and any other relevant
information. These are to be scanned at 150dpi and submitted with the report.
Discrepancies between the number of pipes or cables entering a duct and the number emerging from
it will be reported to the Client’s Representative and included in the survey report and on the relevant
drawing.

7.0 Deliverables
All site services survey deliverables must be in accordance with Section 11 of PAS 128:2014 and the
relevant guidance in the TSA - The Essential Guide to Utility Surveys, Section 5 and Appendix 4 and 5
are of particular note in this regard.
In addition the following also apply:
Where discrepancies between the number of pipes or cables entering a duct and the number
emerging from it are detected, a label will be added to the duct line on the plot indicating the
discrepancy.
The data for each separate service shall be held in a separate AutoCAD layer. Individual services shall
be annotated to indicate their quality level and band.
A note is to be added to the “notes” panel of every drawing: “All services are below ground unless
otherwise indicated” and a disclaimer will be added to each drawing sheet as follows, "These services
were surveyed on (date). The survey has been carried out according to the requirements of PAS128.
See the survey report for further details. The existence of such services at the given date does not
absolve the user from further services investigation before works commence".
The boundary of the area surveyed is to be shown with a line which cannot be confused with the
service symbols, and all services crossing the boundary shall be shown plotted up to that line.
All existing records referred to for the survey shall be listed on the drawing with details of drawing
reference or number, source (including address and telephone numbers), date of record, scale,
assessment of reliability and any discrepancies found. Personal information shall not be stated on the
drawing. Relevant correspondence with utility providers shall be included in the survey report.
The Survey Contractor shall provide the following deliverable data in the format outlined below –
o Survey Report - .docx and PDF
o Drawings – AutoCAD compatible (dxf, dwg) and printable version (PDF)
o GIS Data – As per Section 2 of this Specification
o Photographs – As per Section 2 of this Specification
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SECTION X
LOT 6 - AERIAL PHOTOGRAPHY
1.0 Introduction
1.1 Summary of Scope of Work
The requirements of each Contract will be provided within the Supplementary Request for Tender
(SRFT). In general, the work may consist of the following items:


Aerial photography of the specified survey area



Carrying out flight planning and obtaining all necessary licenses and consents



Capturing of ground control points



Processing of the data



Production of digital data, including ortho-rectified imagery, mosaic images, point clouds and
elevation models to required formats and projections



Validation of the data



Production of a survey report



Production of metadata



Storage of the digital data

The Survey Contractor’s methodology and data products shall adhere to best practice industry
standards.
1.2 Survey Location and Extents
The location and extent of the aerial photography survey required and any associated processed
elevation data will be provided in the SRFT.
1.3 Client’s Representative
The Client’s Representative will have authority to:


Inspect the survey progress;



Assess the methods and equipment proposed for the conduct of the surveys;



Assess the quality of the data gathered;



Advise the Survey Contractor on all aspects of the survey to ensure that the work meets the
standards required by the Client; and



Discuss and clarify any difficulties, which may arise in the interpretation of the specifications.

1.4 Method Statements
The Survey Contractor shall be responsible for the production of method statements detailing the
methodology for the execution and completion of all aspects of the survey work including, but not
limited to, the following:
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Proposed methods of execution for each activity whether directly controlled by the Survey
Contractor or sub-contracted.



Proposed methods of data validation for survey data and processed data.



Identification of technical equipment to be used in the execution and completion of the survey
work.



Details of how the proposed methodology will ensure that impacts will be restricted to the
best possible environmental option and shall include contingency plans and environmental
procedures to minimise damage caused by accidents, spillages or other unforeseen events.
Where work shall be subject to environmental requirements, these shall be stated.



Procedures for notifying the relevant authorities where relevant.

Method statements shall be submitted in full to the Client’s Representative for review and approval
two weeks prior to the commencement of the survey works on site.
Outline method statements prior to the award of the Contract shall not be considered as forming part
of the Contract.
1.5 Site Records
The Survey Contractor 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.
1.6 Quality Control
The Survey Contractor shall be responsible for processing and validating all survey data to ensure that
the required standards have been met. As evidence that the data is meeting this specification and the
elements provided in the SRFT, the Survey Contractor shall perform both manual and automated
quality controls.
The Survey Contractor shall ensure suitable quality control procedures have been implemented during
the Contract and provide a quality control report for all aspects of the work to cover all control points,
survey data and processed data.
Upon receipt of the survey data and the quality control report from the Survey Contractor, the Client’s
Representative shall, as is reasonably possible with the data available and using professional
judgement, assess the quality of the data to ensure that it is accurate within the required tolerances
and to the required formats. The Survey Contractor shall provide clarifications as required during the
quality assurance process to assist the Client’s Representative, as required.
The Client’s Representative will direct and manage any corrective action required for deficient data,
which shall be rectified by the Survey Contractor at no additional cost.

2.0 Access and Restrictions
2.1 Access to Site
The Survey Contractor shall make their own arrangements regarding a base for the operation of all
equipment; airborne, marine and terrestrial.

82

The Survey Contractor shall undertake duties including, but not limited to, the following to ensure
efficient and timely delivery of the Contract:


Make themselves aware of the presence of any activities underway that may impede their
work, and plan mitigating measures to avoid these impacting upon their programme.



Inform the landowner and the Client’s Representative of the extent of any work where cutting
or trimming of vegetation is necessary. All normal protocols for work within private lands shall
be followed, including the protection of habitat.



The OPW shall provide the Survey Contractor with a letter of introduction for landowners,
which shall introduce the Survey Contractor’s staff, describe the process of the survey and
request, as a courtesy, landowners to make access available to the Survey Contractor.



In cases where access is not possible, the Survey Contractor shall immediately contact the
Client’s Representative to agree details of providing information at the nearest available
location where access is obtainable with reasonable effort.

2.2 Advertisements and Notices
All advertisements and notices at the site shall be subject to the written approval of the Client’s
Representative before erection, except where such notices are required to satisfy the requirements
of this contract.
On commencement of the Contract, the Survey Contractor shall immediately notify the relevant
authorities of the survey programme and liaise with them throughout the survey.
2.3 Permissions
The Survey Contractor shall be responsible for obtaining permission and/or approvals required for
the works.

3.0 Survey Datum and Control Points
3.1 Horizontal Projection
The horizontal positions of all raw survey data shall be based on WGS84 (EPSG: 4326).
Survey data shall be transformed into Irish Transverse Mercator projections (EPSG: 2157) and Irish
Grid (EPSG: 29903) for the final processed deliverables.
A consistent horizontal datum/projection must be used throughout the survey project for everything
that has a geographic position or for which a position is to be determined.
3.2 Vertical Datum
The vertical position of all raw survey data shall be based on WGS84 (EPSG: 4326).
Survey data shall be transformed to Malin Head datum using both the OSGM15 geoid model and the
OSGM02 geoid model for the final processed deliverables.
3.3 Time Zone
The default time format for all survey reports and outputs shall be Coordinated Universal Time (UTC).
Please note that the time format to be used in LAS files shall be GPS time recorded as adjusted GPS
time.
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3.4 Control Points
The Survey Contractor shall provide details of the methodology for the establishment of Ground
Control Points (GCPs), the accuracy of the GCPs and their co-ordinates and altitude in their native
survey co-ordinate system.
Ground control from survey ground targets and control points shall be sufficient to meet or exceed
the accuracy requirements of the intended resolution of the digital ortho-image and the production
of stereo models for extraction of elevation data.

4.0 Camera Equipment
4.1 Image Movement
Image movement shall not exceed 25 micrometres over three or more consecutive exposures.
4.2 Calibration
Each camera lens unit to be used on the Contract will have been calibrated, cleaned, tested and
certified by the camera manufacturer or by a calibration centre, recognised internationally or
approved by the camera manufacturer, within two years prior to the date of the photography. The
measured distortion shall fall within the limit defined by the manufacturer for the lens type.
The Survey Contractor shall submit a calibration certificate to the Client’s Representative for approval
prior to the commencement of the filed work. The calibration certificate shall contain the following
information:


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



Date of calibration



Camera manufacturer’s serial number of the lens unit



Calibrated focal length of the lens unit in accordance with the manufacturer’s
recommendations



Radial distortion in micrometres



Position of the principal point of auto-collimation or of best symmetry with respect to the
image coordinate system

If the Survey Contractor becomes aware of any cause which may affect the calibration of the camera,
the Client’s Representative should be informed immediately.

5.0 Flying and Photo Coverage
Near-vertical photography shall be flown in approximately straight and level runs (strips) to achieve
full coverage of the survey area at the nominal photo-scale.
5.1 Flight Lines
Unless defined in the SRFT, the flight lines shall be prepared by the Survey Contractor.
If prepared by the Survey Contractor, the flight lines shall be either:
(a) The most economical or appropriate with respect to the terrain;
(b) Aligned east-west;
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(c) Aligned north-south; or
(d) A series of straight strips following a route alignment.
Where a few exposures in a run are rejected for any reason, they may be replaced by a short filler run,
provided an overlap of at least two stereoscopic models is supplied at both ends of the run.
Duplicate run/strip or frame numbers shall not be allowed. The sequence shall be maintained even if
the target area is subsequently flown in several flights/sorties.
Where the flight line is provided in the SRFT, the Survey Contractor shall comply with the position of
exposures according to the flight diagram, and maintain existing frame and run numbers.
5.2 Overlap
5.2.1 Frame Cameras
The maximum forward overlap required between successive exposures in each run along the track
shall be 90%. This requirement will be specified in the SRFT and may be reduced from the value stated
above.
The maximum lateral overlap required between adjacent strips shall be 70%. This requirement will be
specified in the SRFT and may be reduced from the value stated above.
An allowance of ± 5 per cent of the selected overlap is permissible.
In mountainous areas, where it is impossible to maintain the lateral overlap specified above, short
infill runs shall be flown, parallel to and between the main runs, to fill the gaps.
Where ground points within the area of overlap vary by more than 10 per cent of the flying height, a
reasonable variation in the stated overlaps shall be permitted, provided the forward overlap does not
fall below the selected percentage and the lateral overlap does not fall below 10 per cent or exceed
45 per cent.
The Client’s Representative shall be responsible for determining the permitted reasonable variation
in the stated overlaps and may reject any images where the overlap is not in accordance with this
specification, or as detailed in the SRFT.
5.2.2 Pushbroom Sensors
Pushbroom sensors shall be flown in a continuous swathe along flight lines with a minimum side-lap
of 25% in urban areas and 20% elsewhere.
5.3 Camera Orientation
Camera tilt shall not exceed 2 degrees. An occasional exposure with up to 4 degrees may be permitted,
provided the minimum forward and lateral overlaps are maintained.
Crab shall not exceed 5 degrees, as measured between the base line and a line parallel to the frame
of the negative, provided the minimum forward and lateral overlaps are maintained.
5.4 Flying Conditions
The survey flight(s) shall take place in suitable conditions such that the area of cloud cover does not
exceed 10% of the total survey area.
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In order to minimise the effect of shadow-cast, the survey flight(s) shall take place in suitable
conditions such that the altitude of the sun is not less than 15 degrees at any time during the survey
flight(s), unless otherwise agreed with the Client’s Representative.
The photography shall not be attempted when smoke, haze or any other conditions would impair the
quality of the photographic image.
If a project cannot be completed in one sortie or on the same day, the Survey Contractor shall make
every effort to complete the outstanding runs at the first weather window of opportunity. If
photography is being undertaken to complete a project or to re-fly rejected frames taken some days
(or weeks) earlier, careful consideration must be given to the time of day the adjacent runs were
captured. The next additional new run or re-fly must be undertaken as close to the same time of day
as possible.
For projects including the capture of aerial photography over coastal/tidal water bodies, the Survey
Contractor shall make every effort to complete the intertidal zone in one sortie. If it cannot be
completed in one sortie then any appending runs must be flown at a similar tide height and sun angle
if logistically possible. If only one parameter is possible, the similar tide height is most critical.
The Survey Contractor is required to price all risk associated with delays or difficulties due to adverse
weather conditions such that all efforts to maintain the programme for delivery are made. There will
be no compensation events for adverse weather conditions.
5.5 Timing and Special Conditions for Photography
In coastal and tidal areas, data in the intertidal zone shall not be captured greater than 1.5 hours
before or after the predicted time of Low Water. The most recent addition of the Admiralty Tide Tables
shall be used for the purposes of establishing the predicted time of Low Water at any location. The
Survey Contractor shall be responsible for obtaining Admiralty Tide Tables necessary for carrying out
the works.
The photography may be flown at any time when the weather conditions and sun altitude are suitable
to achieve the specified standards of image quality. However, there are a number of special time
constraints which may impose limitations upon flying times including, but not limited to, the following:


Winter/seasonal photography.



Photography for measuring flood extents.

Any limitations of flying times will be specified in the SRFT.
5.6 Airborne GNSS and Inertial Measurement Unit (IMU)
The Survey Contractor shall either use;
(a) GNSS for in-flight navigation and production of photo index plots
or
(b) GNSS coupled with observations from an internal measurement unit for in-flight navigation
and for photo control purposes.
The accuracy of camera station plot and height coordinates, for not less than 95 per cent of values,
relative to the required geodetic referencing system shall be better than ± 20cm when used for photocontrol and ± 100cm when used only for the provision of the index plot.
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If GNSS/IMU systems are to be used, the Survey Contractor shall provide evidence to the Client’s
Representative that the GNSS and associated IMU and camera calibrated on a test area in the vicinity
of the survey area at regular intervals, including prior to the commencement of the survey and any
time the camera may have been removed and re-installed in the aircraft, to provide angular
misalignments which are then applied to the data when producing positioning and exterior orientation
files.

6.0 Digital Imagery
All imagery shall be captured using a digital camera. All bands are to be provided separately, with
accompanying composite imagery, where available. All the spectral bands must be accurately aligned.
All red, green and blue and near infrared colour bands etc. must be collected at the required Ground
Sampling Distance (GSD) to provide a truly multi-spectral image at that GSD.
A number of different categories and resolutions of Aerial Photography, as described in section 8.9,
may be required and will be specified in the SRFT with resolution and accuracy to meet the industry
standards.
6.1 Ortho Rectification
The ortho-image rectification process must include break-lines where significant elevation changes
may impact the visual quality of the image. There must be no visual “sagging” of an image along, for
example, bridges, pathways or where other vertically disconnected features exists. In those cases, the
break-lines used for ortho-rectification must have an elevation accuracy consistent with this
specification and any specified requirement in the SRFT.
In urban areas, building lean in the final product should be avoided as much as possible in order to
enable further accurate mapping of the building footprint, the roof, eaves/overhang, street furniture,
designated areas along the street, and other objects.
6.2 Image Quality
The ortho-images shall generally be free of artefacts, however, the following tolerances will be applied
on an average per square kilometre basis:
(a) Less than 5 pixels square (25 pixels) that are saturated or near saturated, that is, devoid of
image detail.
All images shall be radiometrically balanced to ensure consistency throughout the entire project area.
The ortho-image Radiometric Resolution should be the same Radiometric Resolution as the stereo
model image and the Client’s Representative may reject images with mismatches across the seam
lines.
The mosaic image deliverable shall be seamless and this requires that at normal viewing scales the
mosaic seam lines will not be readily visible to the observer. The seam line between mosaic images
must be chosen to minimise the obtrusiveness of the join.
The mosaic seam lines shall further meet the following criteria:
(a) The image is consistently radiometrically balanced throughout the survey area;
(b) Seams will match geometrically within an average of less than 2 pixels within each tile;
(c) In no case will a seam line have a geometric seam line mismatch greater than 4 pixels; and
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(d) The seam line positions shall be documented in the form of an ESRI shapefile polygon for each
frame and seams shall agree with the actual seam lines in the ortho-images.
Image radiometry shall be smooth and continuous throughout the survey area. This means that:
(a) in no case shall a seamline be visible due to radiometric differences across the seamline for
more than a 20 pixel length along the seamline;
(b) on average per tile, there shall be no more than 1 seamline visible due to radiometric
differences across the seamline for more than a 10 pixel length along the seamline;
(c) when the individual ortho-image tiles are viewed at a scale that a group of three by three tiles
fill the screen, no radiometric differences shall appear to the human viewer;
(d) when a large number of tiles are viewed at one time at a smaller scale, there shall be no
appearance of a “patchwork quilt” pattern; and
(e) when a larger number of tiles (a rectangle of greater than 10 by 10 tiles) are viewed at one
time at a small scale, there shall be no appearance of ramping of brightness, contrast, or
colour balance from one part of the project area to another.
Occasionally there may be spikes in the elevation data and image smear anomaly may occur. Where
found, these image smears shall be corrected. Image smears shall be deemed unacceptable when
artefacts appear in areas of critical features or if those artefacts are visible to such an extent that they
render the image practically unusable.
The use of manual image manipulation (“painting”/photoshop alterations, etc.) is discouraged and
should be avoided as much as possible. Vector data files showing where such manual alterations
occurred in an image or where any other significant image manipulations were made, along with the
source of the alterations must be provided in a similar fashion as the seam-lines. Care should be taken
to ensure that any manipulation of the image would not leave artefacts such as lighter or darker toned
halos around objects.

7.0 Digital Elevation Models
A number of different categories of Digital Elevation Data and resolutions, as described in section 8.10,
may be required and will be specified in the SRFT with resolution and accuracy to meet the industry
standards. The Survey Contractor shall ensure that Digital Elevation Datasets derived from Stereo Pair
Imagery, shall be produced to best practice industry standards. If the Digital Elevation Data is
produced from existing image data, the spatial resolution shall be as per image resolution, or as close
as technically possible.
Derived Point Cloud and Digital Elevation Models shall be produced to the resolutions as specified in
the SRFT. All occurrences where a Digital Elevation Dataset includes an element with ‘No Value’ it
should be assigned the value ‘-9999’.

The individual stereo image models shall be visually checked against the aerial photography to ensure
accuracy and consistency across the images and that required features are captured and classified
correctly, with break-lines included as necessary.
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Regardless of the sensor employed and the techniques used to orient the images, the Survey
Contractor shall provide the interior and exterior orientation files to enable viewing of the final RGB
stereo models and feature data collection. All images used for stereo modelling shall be delivered with
grid north at the top of the digital image.

8.0 Deliverables
All geographic data, both raw and processed data, shall be georeferenced and the processed data shall
be ortho-rectified.
All digital data obtained during the course of the survey work and during the processing is to be
provided to the Client in its native co-ordinate reference system. This includes all raw data and control
points and associated files to enable the Client to replicate any processing performed by the Survey
Contractor, including but not limited to Aero-triangulation reports, Image support files (interior and
exterior orientation data for each frame or image swathe) and Camera centre air station coordinates.
All specified processed data is to be provided to the Client in the co-ordinate reference systems and
height datum’s as specified in this document together with any data and files to enable the Client to
replicate the processing.
All digital reports, notes and metadata shall be delivered as part of the survey data package and within
the relevant folders, which the report refers to, using a consistent and logical naming convention
throughout the project.
A digital index report of all digital data and required documents is to be produced and supplied,
together with a description of any proprietary file formats, headers used etc., and to be located in the
main project folder.
8.1 Ownership
All spatial data shall be created exclusively for the use and ownership of the OPW, who can grant
further rights of use of the data.
8.2 Delivery and Storage
All data and documents shall be delivered as a full deliverable on a project basis, using a portable harddrive, unless otherwise agreed with the Client’s Representative. The Survey Contractor is responsible
that the portable hard-drive is transported in a secure manner to the Client’s Office. The Survey
Contractor shall additionally store the digital data, reports and notes for a minimum period of five (5)
years on a secure system at no additional cost.
8.3 Naming Conventions and Folder Structure
Each raster data file shall be named with a geographically relevant naming convention, based on the
easting and northing of the lower left corner of the data tile, i.e. ‘easting_northing.tif’, for example
593300_722775.tif for a data file in the Irish Transverse Mercator system.
Each vector file, including tile indexes, seamlines, image manipulation records and survey control data,
shall be named using a consistent and logical method and be unique within a project.
The following file structure shall be used, where file paths, including filenames shall be less than 200
characters. Where data files and folders have not been specified in this document, they shall follow a
consistent and logical structure.
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ortho_datasets

mosaics

bands

band_name

crs

resolution

crs

resolution

crs

resolution

tiles
composite

elevation
_datasets

mosaics

crs

geoid

resolution

tiles

crs

geoid

resolution

elevation_datasets

crs

geoid

resolution

ortho_datasets

crs

project_name
shapefiles

vector

index

resolution

las_files

crs

geoid

resolution

raster

crs

raster_
elavation_

crs

geoid

resolution

crs

geoid

resolution

resolution

datasets
raw_imagery

Folder Structure
Notes:
1. CRS: WGS84 (EPSG: 4326), itm, ing,
2. Data resolution to be entered in millimetres
All file names, file paths, attribute data field headers and attribute data values must be lower case
only and no spaces are to be used and underscores shall be used as shown. No special characters to
be used unless specified in this standard. File names, file paths, attribute data field headers and
attribute data values shall further be consistent throughout the project, and where not specified in
this specification, logically named by the Survey Contractor to ensure that it is instantly clear what is
referenced.
The use of single quotation marks (‘sample_text’) or double quotation marks (“sample_text”)
sometimes used in this document to emphasise filenames, attributes etc. is entirely for clarity and
should not be used in the spatial data.
Attribute entries shall not be left blank or with null values.
Note that all vector data shall be provided in ESRI Shapefile format, and include all auxiliary files,
including an embedded co-ordinate reference system.
8.4 Ortho Images
The following deliverables are required for the ortho image data:


Raw image data (Raster Grid format)



Raw image tile index (Vector format)
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Ortho rectified (tiled) images (Raster Grid format)



Ortho rectified image tile index (Vector format)



Mosaic image (ECW Raster format)



Mosaic seam lines and data extents (Vector format)



Image manipulation areas (Vector format)

Raster Image Data (Includes Raw Image Data and Ortho Rectified Image Data)
The Survey Contractor shall deliver the raster data in TIFF (GeoTiff) format, unless otherwise specified,
to meet the following criteria:






Each band will typically be assigned 16-bit format
All cells with a ‘No Data’ value shall be assigned the value of ‘-9999’.
BIGTIFF format shall be used where the data exceeds 4GB.
Internal tiling should be used with a normal block size of 256x256 where possible, but not to
exceed 512x512.
Files shall be compressed using lossless compression e.g. PACKBITs or DEFLATE.

Raw Image Tile Index
The tile index for the raw data shall adhere to the native co-ordinate system of the survey.
The attribution of each tile in the tile index shall include, but is not limited to, the following:
Attribute
Header

Attribute
Value

Description of Attribute Value

raw_data

[File name]

Actual file name of the associated data file, including file extension.

proj_name

[Project
name]

Project name

capt_date

[Date]

Date of data capture in the format dd/mm/yyyy

crs

[CRS
name]

Co-ordinate system abbreviated [wgs84]

Ortho Rectified Image Tile Index
The tile index for the processed data shall be native to the processed co-ordinate system, i.e.
displaying a square/rectangular index when viewed in the processed co-ordinate system.
The attribution of each tile in the tile index shall include, but is not limited to, the following:
Attribute
Header

Attribute
Value

Description of Attribute Value

red_band

[File name]

Actual file name of the associated data file, including file extension
or ‘NoData’
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green_band

[File name]

Actual file name of the associated data file, including file extension
or ‘NoData’

blue_band

[File name]

Actual file name of the associated data file, including file extension
or ‘NoData’

rgb_true_colour [File name]

Actual file name of the associated data file, including file extension
or ‘NoData’

nir

[File name]

Actual file name of the associated data file, including file extension
or ‘NoData’

proj_name

[Project
name]

Project name

capt_date

[Date]

Date of data capture in the format dd/mm/yyyy

crs

[CRS
name]

Co-ordinate system abbreviated [itm or ing]

The tile index will be deemed complete when every data file for a given dataset can be referenced
from a tile index. Any attribution not listed above must be appended after the mandatory listed
attributes in a consistent order.
Mosaic Image Data
The Survey Contractor shall deliver the mosaic image file in ECW format. The mosaic shall cover the
survey area and shall be tonally optimised over the extent of the project area.
Seamlines and data manipulation areas
The Survey Contractor shall deliver in vector format the seam-lines and the extent of the mosaic file,
further outlining any areas of significant or manual image manipulation and clearly describe the layer
in terms of naming and attributes.
8.5 Elevation data
The following deliverables are required for the elevation data:


Derived Tiled Point Cloud (LAS Format)



Derived Point Cloud Tile index (Vector Format)



Digital Terrain Model (Raster Grid Format, GeoTiff)



Digital Surface Model (Raster Grid Format, GeoTiff)

For definition of Digital Terrain Model and Digital Surface Model, see section VII LiDAR Surveys,
clauses 6.4.1 and 6.4.2
Derived Tiled Point Cloud
The derived point cloud shall be delivered as tiled data in LAS format and be compliant with the
American Society for Photogrammetry and Remote Sensing (ASPRS) LAS Specification v1.4.
Derived Point Cloud Tile Index
The tile index for the raw data shall adhere to the native co-ordinate system of the survey.
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The attribution of each tile in the tile index shall include, but is not limited to, the following:
Attribute
Header

Attribute
Value

Description of Attribute Value

las_data

[Filename]

Actual file name of the associated data file, including file extension.

proj_name

[Project
name]

Project name

capt_date

[Date]

Date of data capture in the format dd/mm/yyyy

crs

[CRS
name]

Co-ordinate system abbreviated [wgs84]

Digital Terrain/Surface Model
The Survey Contractor shall deliver the Digital Elevation Data as raster data in TIFF (GeoTiff) format,
unless otherwise specified, to meet the following criteria:






Each raster will typically be REAL64 (Float64 in GDAL)
All elevation datasets shall have an assigned ‘No Data’ value of ‘-9999’.
BIGTIFF format shall be used where the data exceeds 4GB.
Internal tiling should be used, with the block size, where possible of 256x256, but not to
exceed 512x512.
Files should be compressed using lossless compression e.g. PACKBITs or DEFLATE.

Digital Terrain/Surface Model Tile Index
The tile index for the processed data shall be native to the processed co-ordinate system, i.e.
displaying a square/rectangular index when viewed in the processed co-ordinate system.
The attribution of each tile in the tile index shall include, but is not limited to, the following:
Attribute
Header

Attribute
Value

Description of Attribute Value

dtm

[File name]

Actual file name of the associated data file, including file extension
or ‘NoData’

dsm

[File name]

Actual file name of the associated data file, including file extension
or ‘NoData’

proj_name

[Project
name]

Project name

captured

[Date]

Date of data capture in the format dd/mm/yyyy

crs

[CRS
name]

Co-ordinate system abbreviated [itm or ing]
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The tile index will be deemed complete when every data file for a given dataset can be referenced
from a tile index. Any attribution not listed above must be appended after the mandatory listed
attributes in a consistent order.
8.6 Survey Control Points
The Survey Contractor shall provide the GCPs used in the project, including latitude, longitude and
elevation in vector format. The file shall have an embedded projection in accordance with their native
survey co-ordinate system.
8.7 Metadata
The Survey Contractor shall supply the following information for all imagery and derived elevation
data, as applicable, using a naming convention consistent with the referenced data files, as an INSPIRE
Compliant XML including, but not limited to the following:


Product type,



Date of flight,



Camera Orientation,



Spectral Resolution,



Spatial Resolution,



Geometric Resolution,



Horizontal Accuracy,



Vertical Accuracy,



Date of Delivery of Survey/Processed Data



Co-ordinate System



Co-ordinates of the origin



Extent of data in the x-direction,



Extent of data in the y-direction,



Percentage of saturation,



Percentage of cloud cover.

The metadata format shall be agreed in advance with the Client’s Representative.
8.8 Survey Report
In addition to the Survey Report requirements included in Section I of this specification, the following
shall be included in all aerial photography Survey Reports:


A detailed description of the survey methods, equipment and software used to undertake the
fieldwork, processing, validation and presentation of results with details of the accuracy’s
obtained and any problems encountered. Any information obtained by the Survey Contractor
during the survey campaign which conflicts with existing information shall be analysed and
included in the report.
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A quality control report for all aspects of the work to cover all control points, survey data and
processed data and details how they were assessed.



A flight report providing a technical summary of each sortie. Each flight report shall contain
the following information:
o

Name of client

o

Name and address of the Survey Contractor

o

Camera manufacturer, type, serial number, lens type, number and focal length

o

Lens aperture and shutter speed

o

Run number and flight direction

o

Dates of photography in YYYY_MM_DD format

o

Aircraft type and identification

o

Names of pilots, navigators and photographers

o

Start and end time of each run

o

Photo numbers of all offered photography

o

Camera station coordinates

o

Computed altitude above mean sea level

o

Nominal scale of photography

o

Weather conditions – cloud type, degree of haze and turbulence, etc.

o

Ground sampled distance

o

General comment on quality



A list of contact organisations with addresses, telephone numbers and names of key
personnel, where these are additional to any supplied by the Client.



Documentation of the validation procedures adopted and the findings.



Copies of daily site records if requested.



An appendix containing the specifications of each of the instruments used.
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8.9 Image Pixel Resolution - Standard Ortho-rectified Images
Spectral band(s)
Quality Level 1
Quality Level 2
RGB + NIR

Resolution: 0.025m
RMSE ±0.025m

Resolution: 0.05m
RMSE ±0.05m

Quality Level 3

Quality Level 4

Quality Level 5

Quality Level 6

Resolution: 0.10m
RMSE ±0.10m

Resolution: 0.25m
RMSE: ±0.25m

Resolution: 0.50m
RMSE: ±0.50m

Resolution: 1.00m
RMSE: ±1.0m

8.10 Resolution – Elevation Models derived from Stereo Photogrammetry
Spatial
Quality Level 1
Quality Level 2
Quality Level 3
Quality Level 4
Quality Level 5
Quality Level 6
Resolution
Elevation
Highest resolution:
Highest resolution:
Highest resolution:
Highest resolution:
Highest resolution:
Highest resolution:
Models
0.050 m
0.10 m
0.20 m
0.50 m
1.00m
2.00m
(DSM/DTM)1
RMSE ±0.05m
RMSE ±0.10m
RMSE ±0.20m
RMSE ±0.50m
RMSE ±1.0m
RMSE ±2.0m
RMSE stated above is to be regarded as maximum acceptable and should always be on par with existing industry standards and take into account current
technical advancements.
RMSE should be within the 95th percentile
1. The stated resolution of the DSM/DTM refers to the highest resolution required for each Quality Level. Lower resolution DSM/DTM’s may also be
requested.
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SECTION XI
FRESHWATER PEARL MUSSEL
The freshwater pearl mussel (FWPM), Margaritifera margaritifera, is a scheduled species under the
Wildlife Act and is also listed in the appendices to the Habitats & Species Directive [92/43/EEC]. [Note:
both M. margaritifera and M. durrovensis are listed in Annex II and are recognised by the IUCN.] The
effect of these legislative provisions is to give protection to both the animal and its habitat.
There is the potential that watercourses for which survey is required will be FWPM habitat. A
particular procedure has been established with NPWS to allow the survey of these reaches, and details
will be provided to the contractor at the time of SRFT, if appropriate. It will be a requirement of the
successful contractor to the SRFT that the Survey Contractor undertaking the works have been trained
in the appropriate procedures. OPW will facilitate the training of surveyors as required to the works.
The cost of the half day training course will be borne by OPW, but it should be noted that costs
associated with attendance at the course will not be reimbursed by OPW.
The cost associated with the use of a specialist FWPM consultant will not be borne by the survey
consultant and the presence of FWPM will be a trigger to revert to day rates for survey.
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APPENDIX A
Sample SRFT’S
(Available on Request)

98

APPENDIX B
Data Management Standard
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Data Management Standard – Lot 1 Surveys
Purpose
This Appendix contains the data management standard that all survey related work in relation to lot 1 surveys
must adhered to when delivered by the Survey Contractor. It is critical that the data management standards set
out below are put in place at the commencement of the survey contract.
This Appendix forms part of the Survey Framework Specification and must be read in conjunction with this
document.
All spatial data and associated reports created for the Project must be produced and submitted according to the
specifications documented in this standard.
Each submitted spatial dataset becomes part of the permanent archive and serves as a source for updating
information on the OPW’s enterprise Geographic Information System (GIS), which serves both internal and
external stakeholders.
Standardisation allows files and individual data layers originating from a wide number of sources to be integrated
with other data components while ensuring consistency of the information managed and disseminated on the
GIS. The data dissemination process is semi-automated and therefore a strict adherence to this standard is
necessary. Additionally, the OPW needs standard spatial data so that it can share important information with
other key stakeholders and make it available as Open Data, where relevant. The data standards described in this
appendix are intended to support the above needs.
It is recognised that there will be a high quantity of data that will be transferred between the Survey Contractor
and the Client Representative for the duration of the contract. The procedures and system set out here will aid
the Survey Contractor, the Client Representative and the Client during this process of data transfer and avoid
confusion at a later date. In past contracts, there are a number of key issues relating to data management that
were raised and the use of the folder structures set out below aims to avoid these issues.

Non-compliance and Variances
Any dataset not compliant with this standard will not be accepted by the OPW and will be returned to the
Consultant for correction. Situations may arise where data created for the Project may not be covered by this
standard. If such situations were to arise, the Consultant must inform the Steering Group immediately and request
written guidance from OPW in all such situations. If for some reason it is not possible to adhere to this standard,
the party creating the data must request in writing a waiver to this standard. Such waiver request must define the
specific section of the standard for which the waiver is requested, the reason for the waiver, the resulting impacts
on the use of the data in the GIS, and any alternative approaches that should be considered. In certain instances,
the OPW may grant such requests and will then submit all the conditions and restrictions in relation to the waiver
in writing to the Consultant. A waiver can only be granted when the Consultant has shown that it is necessary to
vary from this standard and that the variation does not affect the OPW’s enterprise GIS.

Delivery and File Sizes
File sizes need to be kept to a minimum and in some specified instances, files should be delivered in one zipped
file. The main project folder shall further be zipped at delivery stage. It should be noted that there is a maximum
size for video files specified in the contract.
All required data sets shall be delivered as one single delivery for each stage of the Project with one revision
number used consistent across the entire deliverable. If there are parts of the data delivery that after delivery
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does not pass the OPW quality control, the Consultant will be required to correct the data and resubmit the entire
data deliverable. Once the data has been accepted as final by the OPW, a full re-delivery of the final data shall
take place, where the revision number shall be consistent across the entire deliverable.
All spatial data and associated quality control reports shall be delivered in a stable electronic media format and
be transported in a secure manner to the OPW. Electronic file transfer shall not be used, unless further agreed
with the OPW.

Data Register
A data register must be completed for all deliveries and should be updated every time. A delivery of data will not
be accepted unless it is accompanied with an updated data register. A template of this register will be provided
in to the Survey Consultant in excel format.

Ownership of Data
All spatial data shall be created exclusively for the use and ownership of the OPW, who can grant further rights of
use of the data.

Data Types
All Vector Data for GIS shall be provided in ESRI shapefile format, and include all the required auxiliary files,
including (.prj) for embedding a co-ordinate system and (.xml) for required metadata. The data object types for
vector data in shapefile format will be polygon, polyline and point and must be single-part geometries.
All Vector Data for AutoCAD viewing shall be provided in DWG format.
All Modelling Data for use in modelling software shall be provided in formats as specified in the document
structure.
All Raster Data shall generally be provided in TIFF (GeoTiff) format to meet the following criteria unless otherwise
specified:


Each band will typically be assigned 16-bit format and all data shall be in the range of -32768 to 32767.



All cells with a ‘No Data’ value shall be assigned the value of ‘-9999’.



BIGTIFF format shall be used where the data exceeds 4GB.



Internal tiling should be used with a normal block size of 256x256 where possible, but not to exceed
512x512.



Files shall be compressed using lossless compression e.g. PACKBITs or DEFLATE.

Raster data shall be accompanied by metadata using the same naming convention as the file it references.
All mosaic data shall be provided in ECW raster format.
All Point Cloud Data shall be delivered as tiled data in LAS format and be compliant with the American Society for
Photogrammetry and Remote Sensing (ASPRS) LAS Specification v1.4.
All digital reports shall be provided in editable Microsoft Word or Excel formats.
All other formats required shall be agreed with the Client Representative before delivery of data.
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File Paths, File Names and Attributes
File paths, including filenames must not exceed 200 characters and additions to file names and/or folders should
not be made as this lengthens the file path and provides inconsistencies between projects, preventing an effective
dissemination of the data.
All lowercase letters are to be used, no spaces are to be used in filenames and underscores shall be used as shown.
The use of single quotation marks (‘sample_text’) or double quotation marks (“sample_text”) sometimes used in
this document to emphasise filenames, attributes etc. is entirely for clarity and should not be used in the spatial
data.
All file names, file paths, attribute data field headers and attribute data values must be lower case only and no
spaces are to be used. File names, file paths and attribute data field headers shall not contain any special
characters unless specified in this standard. Attribute entries shall not be left blank or with null values and the
value ’-9999’ shall be used where a null value is a valid option.
The use of folders is set out below and where a file name and/or folder name has not been specified, these shall
follow a logical and consistent structure as suggested by the Survey Contractor for prior approval by the Client
Representative.
It is important that every file name is unique within a Project.

File Name and Folder Structure Codes
Vector data files shall generally be named in the format, ‘cc_wp_harc_type_ab_crs_hd_sp_rn’, or as otherwise
specified in this standard.
Raster data files shall be named with a geographically relevant naming convention, generally in the format,
‘cc_wp_harc_type_res_east_north_crs_hd_sp_rn’.
Other document files shall generally be named in the format, ‘cc_wp_harc_type_sp_rn’.
Letters in file names and folder structures shall be replaced by relevant information, as detailed below, or if not
detailed, as agreed with the Client Representative.
cc = contract code, as specified by the Client Representative
wp = work package number, as specified by the Client Representative
harc = hydrometric area code combined with a reach code, to make a four digit number and provided by the Client
Representative.
type = data type, either as specified in the folder structure, or as agreed with the client representative.
ab = accuracy band, i.e. ‘a’, ‘b’, ‘c’, ‘d’, ‘e’, ‘f’ or ‘g’ for topographic surveys
res = resolution entered in millimetres
east = the easting of the lower left corner of the data tile, for example ‘593300’ for a data file in the Irish

Transverse Mercator system.
north = the northing of the lower left corner of the data tile, for example ‘722775’ for a data file in the

Irish Transverse Mercator system.
rn = revision number, a two digit number, i.e. ‘01’, ‘02’ etc.
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crs = co-ordinate reference system, i.e. ‘wgs’ for WGS84, ‘itm’ for Irish Transverse Mercator, ‘ing’ for Irish National
Grid
hd = height datum, i.e. ‘eh84’ for WGS84 ellipsoidal height, ‘mh02’ for Malin Head OSGM02 geoid, ‘mh15’ for
Malin Head OSGM15 geoid.
sp = sub-package letter, if the project was broken up in smaller sub-projects, letters should be used, i.e. ‘a’, ‘b’, ‘c’,
… etc. with ‘a’ being at the downstream end for river surveys.
date = date of data delivery in the format ddmmyyyy, e.g. 01012018.
chn = chainage number, as per section drawings provided by the Client Representative, preceded by zeros to make
a five digit number e.g. 00010 for 10m chainage.

Lot 1 - Survey Control
All survey control data shall be located in the folder called ‘control’ and file names shall follow the naming
convention in Figure 1 for the following deliverables:







Control network in Shapefile, AutoCAD and CSV format.
Station photo, with station name, ‘stn’, replaced by ‘BP1’, ‘BP2’, ‘BP3’ etc.
Station video, following naming convention of photos.
Station description sheet, following the naming convention of photos.
Full survey control report.

Additional deliverables and formats specified in the Survey Framework Specification shall follow the convention
specified in the ‘File Name and Folder Structure Codes’ section above and/or be agreed with the Client
Representative.

Lot 1 - Topographic Surveys
All topographic survey data shall be located in the folder called ‘topographic’, and follow the structure in Figure
1, using the appropriate sub folders; ‘topo’ or ‘threshold’.
The deliverables and formats specified in the Survey Framework Specification shall follow the convention specified
in the ‘File Name and Folder Structure Codes’ section above and/or be agreed with the Client Representative.

Lot 1 - Channel, Structure and Flood Defences
All channel, structure and defences data shall be located in the folder called ‘channels’. Folder structure and file
names shall follow the naming convention in Figure 1 for the following deliverables:





Ascii folder to contain five modelling files as specified in Figure 1, where ‘lb’ denotes left bank and ‘rb’,
the right bank.
Gis folder to contain two layers as specified in Figure 1, the surveyed cross sections, named ‘surveyedxs’
and the surveyed watercourse, named ‘surveyedwc’. Attributes to be decided in agreement with the
Client Representative.
Photos folder to contain photos as specified in Figure 1, where ‘chn’ is the chainage as per section
drawings provided by the Client Representative, preceded by zeros to make a five digit number e.g.
00010 for 10m chainage. For each cross section, four photos are required, downstream, denoted ‘dn’,
upstream, denoted ‘us’, left bank, denoted ‘lb’ and right bank, denoted ‘rb’ in the file name. For
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structures, there will be an additional letter required at the end of the filename, e.g.
cc_wp_harc_chn_dn_i.jpg


Videos folder to contain videos for each cross section, as specified in Figure 1, and named similar to the
photos.



Dwgs folder to contain an AutoCad file with the channel survey in its native co-ordinate system with cross
and long sections located to the sides of the channel survey, with all elements clearly separated into
layers using a consistent and logical naming convention. Layout, scale and title blocks to be further
agreed with the Client Representative. The individual plot layouts shall also be provided in one single
PDF file located within the folder. The plotcfgs folder shall contain all logos, pen settings etc. linked to
the drawings.

The structure register and the flood defence register shall also be provided and the format is to be agreed with
the Client Representative.
Additional deliverables and formats specified in the Survey Framework Specification shall follow the convention
specified in the ‘File Name and Folder Structure Codes’ section above and/or be agreed with the Client
Representative.

Lot 1 – Post Flood Event Surveys
All post flood events data shall be located in the folder called ‘postfloods’, and follow the structure in Figure 1.
The deliverables and formats specified in the Survey Framework Specification shall follow the convention specified
in the ‘File Name and Folder Structure Codes’ section above and/or be agreed with the Client Representative.
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Figure 1 – Folder Structure and Example File Names

cc_wp_harc_rn_date_sp

Control network in Shapefile format: cc_wp_harc_control_ab_crs_hd_sp_rn.shp
Control network in AutoCAD format: cc_wp_harc_control_ab_crs_hd_sp_rn.dwg
Control network as comma separated file: cc_wp_harc_control_ab_crs_hd_sp_rn.csv
Station photo: cc_wp_harc_stn_sp_rn.jpg

control

Station video: cc_wp_harc_stn_sp_rn.mp4
Station description sheet: cc_wp_harc_stn_sp_rn.docx
Main survey control report: cc_wp_harc_ctlrep_sp_rn.txt

dtm

las

ascii
ISIS format:

topo
gis

cc_wp_harc_isis_ab_crs_hd_sp_rn.dat
cc_wp_harc_isis_ab_crs_hd_sp_rn.xyz

topographic

photos
threshold
videos

dwgs

Mike Format:
cc_wp_harc_mike_ab_crs_hd_sp_rn.txt
Left and Right bank:
cc_wp_harc_lb_ab_crs_hd_sp_rn.xyz
cc_wp_harc_rb_ab_crs_hd_sp_rn.xyz

Surveyed cross section in Shapefile format:
ascii

gis
channels

photos *

videos *

dwgs

cc_wp_harc_surveyedxs_ab_crs_hd_sp_rn.shp
Surveyed river centreline in Shapefile format:
cc_wp_harc_surveyedwc_crs_hd_sp_rn.shp

Photos of cross section, downstream, upstream,
left bank and right bank:
cc_wp_harc_chn_dn.jpg
cc_wp_harc_chn_up.jpg
cc_wp_harc_chn_lb.jpg
cc_wp_harc_chn_rb.jpg
Videos of cross sections:

ascii

cc_wp_harc_chn_dn.mp4

plotcfgs
gis
Channel and cross section drawing in AutoCAD format:

postfloods

photos

videos

cc_wp_harc_channel_ab_crs_hd_sp_rn.dwg
Channel and cross section drawing in PDF format:
cc_wp_harc_channel_ab_crs_hd_sp_rn.pdf

dwgs

Important Notes:
This schedule does not include all required files and folders but provides a sample of some of the required folders and files.
The naming convention of additional files and folders as required and specified in the main Survey Framework Specification should be named according to the ‘File Name
and Folder Structure Codes’ section above and/or agreed with the Client Representative .
All auxiliary files are required in addition to the main files, e.g. a Shapefile shall consist of minimum a minimum of six files.
* For structures, there will be an additional letter required at the end of the filename, e.g. ‘cc_wp_harc_chn_dn_i’.
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APPENDIX C
Drawings
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Weir Long Section
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Sample Cross Section Drawing
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Sample Cross Section Profile
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Model File Outputs
Mike Format
0701
River Boyne
49546.342
COORDINATES
0
FLOW DIRECTION
0
DATUM
0.00
RADIUS TYPE
2
DIVIDE X-Section
0
SECTION ID
0701_05496
INTERPOLATED
0
ANGLE
0.00 0
RESISTANCE NUMBERS
2 1

1.000

PROFILE

1.000

1.000 1.000 1.000

51

-55.459 49.172

0.060

<#0>

-51.844 49.309

0.060

<#0>

-47.467 49.378

0.060

<#0>
111

-43.498 49.379

0.060

<#0>

-38.664 49.429

0.060

<#0>

-35.228 49.332

0.060

<#0>

-30.332 49.187

0.060

<#0>

-25.825 49.276

0.060

<#0>

-21.052 49.023

0.060

<#0>

-20.191 48.974

0.060

<#0>

-19.204 48.704

0.060

<#0>

-16.546 46.899

0.060

<#0>

-13.970 46.813

0.060

<#0>

-12.067 46.450

0.040

<#1>

-11.428 44.761

0.040

<#0>

-10.720 44.781

0.040

<#0>

-9.804 44.445

0.040

<#0>

-8.834 44.161

0.040

<#0>

-8.066 44.161

0.040

<#0>

-7.293 44.472

0.040

<#0>

-5.466 44.497

0.040

<#0>

-3.646 44.101

0.040

<#0>

-1.934 44.183

0.040

<#0>

0.000 43.854

0.040

<#2>

1.816 44.191

0.040

<#0>

3.224 44.201

0.040

<#0>

4.094 44.240

0.040

<#0>

4.829 44.154

0.040

<#0>

5.526 44.144

0.040

<#0>

6.261 44.199

0.040

<#0>
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7.077 44.378

0.040

<#0>

8.167 44.402

0.040

<#0>

8.856 44.499

0.040

<#0>

10.216 44.653

0.040

<#0>

10.819 44.930

0.040

<#0>

11.272 44.942

0.040

<#0>

11.613 45.107

0.040

<#0>

12.173 45.290

0.040

<#0>

12.641 45.887

0.040

<#0>

12.871 46.385

0.040

<#0>

13.982 46.747

0.040

<#0>

15.019 47.437

0.060

<#4>

18.307 47.642

0.060

<#0>

21.830 47.685

0.060

<#0>

25.386 47.956

0.060

<#0>

29.078 48.059

0.060

<#0>

32.634 47.750

0.060

<#0>

36.258 47.732

0.060

<#0>

40.566 47.866

0.060

<#0>

43.864 47.843

0.060

<#0>

43.864 47.843

0.060

<#0>

ISIS Format
WP1A6_0726_001 (River sections)_XS
#REVISION#1
27
0.750
0.900
0.100
20.000
0.010
0.010
0.700
0.000
RAD FILE
END GENERAL
COMMENT
0
RIVER Open
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0.001
0.100

12
0.700

SECTION
0726_00148
53.332
29
0.000
258163.20
0.014
258163.20
0.026
258163.20
1.536
258162.98
5.603
258162.38
8.410
258161.97
11.599
258161.50
12.055
258161.43
12.558
258161.36
12.905
258161.31
13.225
258161.26
13.474
258161.22
13.686
258161.19
13.870
258161.16
14.046
258161.14
14.285
258161.10
14.562
258161.06
14.762
258161.03
15.267
258160.96
15.896
258160.87
16.421
258160.79
17.745
258160.59
20.305
258160.22
24.523
258159.60
27.746
258159.13

0.0001
65.581

0.060

1.000

279388.88

65.596

0.060

1.000

279388.86

65.610

0.060

1.000

279388.85

65.494

0.060

1.000

279387.36

65.523

0.060

1.000

279383.34

65.544

0.060

1.000

279380.56

66.359

0.060

1.000

279377.41

66.566

0.040*

1.000LEFT

279376.95

66.482

0.040

1.000

279376.46

66.310

0.040

1.000

279376.11

65.562

0.040

1.000

279375.80

64.917

0.040

1.000

279375.55

64.665

0.040

1.000

279375.34

64.639

0.040

1.000

279375.16

64.511

0.040

1.000

279374.98

64.743

0.040

1.000

279374.75

64.970

0.040

1.000

279374.47

65.094

0.040

1.000

279374.28

65.609

0.040

1.000

279373.78

66.057

0.040

1.000

279373.15

66.173

0.060*

1.000RIGHT

279372.63

66.192

0.060

1.000

279371.33

66.092

0.060

1.000

279368.79

66.103

0.060

1.000

279364.62

66.003

0.060

1.000

279361.43
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31.612
258158.56
34.492
258158.13
34.519
258158.13
34.519
258158.13

65.989

0.060

1.000

279357.61

65.998

0.060

1.000

279354.76

66.006

0.060

1.000

279354.73

66.006

0.060

1.000

279354.73

XYZ Format
0726_00148
279388.88,258163.20,65.581
279388.86,258163.20,65.596
279388.85,258163.20,65.610
279387.36,258162.98,65.494
279383.34,258162.38,65.523
279380.56,258161.97,65.544
279377.41,258161.50,66.359
279376.95,258161.43,66.566
279376.46,258161.36,66.482
279376.11,258161.31,66.310
279375.80,258161.26,65.562
279375.55,258161.22,64.917
279375.34,258161.19,64.665
279375.16,258161.16,64.639
279374.98,258161.14,64.511
279374.75,258161.10,64.743
279374.47,258161.06,64.970
279374.28,258161.03,65.094
279373.78,258160.96,65.609
279373.15,258160.87,66.057
279372.63,258160.79,66.173
279371.33,258160.59,66.192
279368.79,258160.22,66.092
279364.62,258159.60,66.103
279361.43,258159.13,66.003
279357.61,258158.56,65.989
279354.76,258158.13,65.998
279354.73,258158.13,66.006
279354.73,258158.13,66.006
Left Bank Crest Levels
279376.952,258161.443,66.566
279380.409,258108.263,65.797
279383.876,258051.048,65.513
279315.149,257603.307,65.119
279319.533,257595.320,65.007
279338.385,257559.457,65.195
279337.214,257551.027,64.478
279344.075,257532.724,65.195
279347.445,257525.480,65.007
279377.847,257490.909,65.192
279398.779,257470.190,64.961
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279450.330,257439.763,64.911
279485.389,257425.077,64.365
279509.330,257419.973,64.081
279540.327,257412.294,64.137
279555.677,257408.323,63.873
279602.148,257397.344,63.270
279614.187,257395.744,62.483
279636.340,257385.388,63.463
279649.449,257370.235,62.503
279654.738,257361.318,62.420
279661.902,257349.943,62.176
279671.021,257336.940,62.140
279758.128,257086.569,55.503
279753.746,257080.938,54.644
279748.051,257072.866,54.543
279745.211,257063.486,53.707
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