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British National Space Centre (BNSC)
and
the General Lighthouse Authorities of the United Kingdom and Ireland (GLAs)
Request for Expressions of Interest (EoI) in a forthcoming Invitation to Tender (ITT) 
“Assessment of Shoal Bank Movements

Relative to Re-Positioning Needs

For Aids to Navigation”
Introduction:
BNSC is working with the General Lighthouse Authorities of the United Kingdom and Ireland (GLAs) – being referred to in this Project as the “Sponsors” - to put together an Invitation To Tender (ITT) for an implementation of a Test Project under the BNSC Government Information From the Space Sector (GIFTSS) Initiative. The purpose of this investigative Project is to assess whether satellite-borne Earth Observation (EO) techniques can assist in detecting and monitoring changes, in the location or topography, for selected shoals
 within the coastal waters of the United Kingdom and the Republic of Ireland. As a first step, we wish to be able to identify those companies, organisations or teams who have the suitable skills and facilities to undertake the Project.  
GIFTSS aims to develop an increased usage of information derived from ongoing space assets by “end-users” in Government.  Such “end-users” have operational activities to continue to deliver against statutory requirements. These activities can be expected to be part of ongoing and government funded requirements to be delivered in a continuing manner and against performance metrics. 

GIFTSS Test Projects are aimed at using technology, developed understandings and services that are already in place and currently being utilised within industry/institutes/academe to deliver results in one (or more) area(s) but to now re-shape/re-frame these existing approaches for another purpose and/or user. GIFTSS Projects are not intended to support Research and Development activities within a contracting organisation. It is therefore expected that, as potential contractors review the requirements set out for this Project, they will see it more as a check-list of items that their existing functioning systems and processes can readily and easily deliver rather than as areas for investigation and development. This Project is also a “Test Project”, being a practical “Test” of a previously positive Feasibility Desk Study. It is not the development of a refined “shrink wrapped” solution that is expected to run autonomously or through immediate integration within existent user processes. The framing of the required Project, the time-frame and the requirement for value for money all reflect these objectives for BNSC GIFTSS.

The contractor’s focus must therefore be upon the re-tailoring of proven, readily available techniques and products to this “Proof of Concept” task, which can be further advanced within the Project through quantitative logical rigour that can withstand audit level assessment – so that any subsequent operational uptake downstream can successfully contribute to the delivery of statutory requirements against performance metrics.  

Organisations that are interested in tendering should consider the project description below and fill out the form at the end of this document. BNSC and the GLAs will review the forms and send the full ITT to those organisations who they feel have the requisite viability, skills and experience. This process is used to only ask those to prepare a full tender who are believed able to deliver the required work. 

Responding to this request:
The deadline for the return of the form at the end of this document is 09:00 Monday 6th October 2008. The form should be returned to Matt O’Donnell at BNSC at Matt.O’Donnell@bnsc.gsi.gov.uk and as hard copy (either by post or by fax) to Matt O’Donnell, BNSC, 151 Buckingham Palace Rd, London SW1W 9SS, Fax number 0207 215 0804.

BNSC and the GLAs will consider the Expressions of Interest and reply by the end of October 2008 to all those who have submitted the form below. A full tender invitation will be sent to those organisations that have been selected. It is anticipated that the closure date for the return of this full tender will be Monday 1st December 2008.
While the work is focussed towards the United Kingdom and the Republic of Ireland, Expressions of Interest will be considered from other geographic areas. Key factors in evaluating all responses will be the practicalities of operational liaison with BNSC and the GLAs throughout the Project, and the scope for downstream benefit to the United Kingdom and Ireland through industrial involvement and/or knowledge transfer.

Additionally, the BNSC and the GLAs reserve the right to make no award after reviewing responses without being bound to offer detailed reasons for such a decision.

Project Description:

The Partners:

BNSC co-ordinates all UK Government civil space activities. BNSC has the responsibility, in the context of this shared Project, of supporting end-users in UK Government Departments and Agencies to better assess the actual practicability of the use of information derived from established and ongoing space-borne assets and the most effective integration path for such use into end-user operational processes.
The end-users for this “Test Project” are the GLAs. The GLAs provide marine Aids to Navigation and comprise: The Corporation of Trinity House (TH) – for the coastal waters of England, Wales, the Channel Islands and Gibraltar; the Commissioners of Northern Lighthouses, operating as the Northern Lighthouse Board (NLB) – for coastal water of Scotland and the Isle of Man, and the Commissioners of Irish Lights (CIL) for coastal waters around the Republic of Ireland and Northern Ireland.

Objective:

The GLAs will be approaching the Project from an operational perspective, bringing an understanding of the processes involved with re-positioning (real and virtual) Aids to Navigation (AtoNs) in marking navigable channels. A vital part of their operational activities is the awareness of the dynamics of shoals proximate to such channels.

This awareness contributes to GLA objectives in:

· monitoring shoal dynamics in support of maintaining the safe passage for shipping;

· assessing the impact of coastal erosion / accretion on marine operations;

· contributing to reviews of the potential influences from any changes in general sea level; and, 

· in better supporting the understanding of the interactions of off-shore wind farm installations with the marine environment.

The overall objectives of this Project in support of these GLA activities are therefore to determine the potential ability of a process based on satellite observations to:

· identify if a change in a shoal has occurred (including the appearance of a new shoal);

· whether manifest as a bulk lateral movement of the shoal;

· or as a change in the morphology of the shoal;

· or both;

· identify where the sediment (sand/mud/shingle) has moved to, and;

· whether there has there been any influence on surrounding shoals.

While the focus is on shoals in general, one particular emphasis here is on the suitability of Earth Observation (EO) techniques to monitoring potentially highly dynamic shoal environments, such as seem to be associated with wind farm development. Monitoring of “before” and “after” situations has clear benefit in assisting their siting through contributing to understandings of the environment into which they are installed and in managing the use of adjacent navigable corridors – which is the statutory responsibility of the GLAs. 

The technique, however, is of wider application around the UK and the Republic of Ireland in contributing to the more cost-effective scheduling and use of in situ monitoring by survey vessels through identifying other areas requiring more frequent and/or more detailed monitoring. 

Initial feasibility studies and research reviews showed that satellite imagery, either from optical sensors or from Synthetic Aperture Radar (SAR), can be used to show the location and also (in many cases) the shape of shoals. SAR images are particularly effective since they can be obtained in all weather conditions and at night, while optical images can offer complementary information through monitoring the movements of suspended sediments. 

Technical Requirements:
The overall task here is to examine whether satellite EO, expressed primarily through information derived from SAR systems, could be used to detect changes in the surface expression of changes in shoal bathymetry, for example in: shoal depth, location, shape, contour and edges. 

The presence of a shoal may be indicated in SAR data by areas of increased radar backscatter, corresponding to regions where the sea surface has been roughened by breaking waves or by an increase in tidal flow in the immediate vicinity of the shoal. The location of these features in the image will primarily be influenced by shoal depth and tidal currents, and other factors – e.g: wind, marine weather, etc. 

Optical data are seen as potentially complementing the SAR studies through mapping the motions of suspended sediment as a “tracer” and thereby assisting in monitoring the motion of tidal currents around a shoal and through any subsurface channels (e.g.: navigation channels). 

The use of satellite imagery to indicate approximate shoal position will require the application of digital image processing to determine (for example) the line of maximum intensities, or maximum transectional intensity gradient, in the image. This line may therefore not be co-located with a particular shoal contour or with the line of maximum slope and may, as a result of hydrodynamic and imaging processes, be slightly displaced from it. 

For this application, any displacement between the surface expression in the SAR data and the sub-surface feature will ideally be constant, irrespective of tide and weather conditions. Any change in the shoal itself should therefore result in a corresponding change in the surface expression. Measurements, then, of a number of images obtained for known shoals under different tidal, weather, wind, swell and other appropriate conditions, should enable such change (if any) to be detected, assessed, evaluated and potentially calibrated. However, in a more realistic (i.e. non-ideal) case it is expected that the location, shape or intensity of the surface expression will show a  variation depending on tidal strength and direction, weather and other conditions. An important objective in this Project is to establish the magnitude of this variation, plus measurement errors involved in determining that variation, and hence establish the corresponding uncertainty in the subsequent deduction of shoal position. 

For this application, it is clearly important that any uncertainty in the deduced shoal position (as indicated from images of the surface expression) does not mask any real change in the actual shoal position. Hence, a key objective of this Project is to determine the quantitative bounds on the uncertainties involved in detecting and monitoring the potential for shoal movement. These uncertainties are seen as including a number of factors, for example: i) the errors in accurate co-location of a date/time-sequence of SAR images of surface expressions of the same shoal (requiring high accuracy in imagery rectification and registration); ii) the errors involved in measuring or defining the surface expression characteristics and then the variability in such characteristics due to tide and/or wind; and iii) appreciation of the factors linking surface expressions to sub-surface features through tidal stream dynamics, wind effects and other factors (requiring an understanding of the marine environment, tidal and applicable weather factors etc). Clearly all such uncertainties interplay and will need to be both assessed individually at each step and brought together into an overall “uncertainty” estimate of the deduced shoal position.

Required Skills & Experience:
The successful applicants will be able to draw from skills in: Remote Sensing, Image Processing, GIS, Shoal Bank Monitoring, Tidal Processes, detailed processing of SAR data, high-accuracy Registration of satellite imagery, Uncertainty Assessments, detailed familiarity with Marine Survey operations and portrayal of such data into digital Marine Charts; and have a demonstrated record of being able to Co-ordinate with End Users. It is not expected that the contractors will conduct their own marine surveys.

The project will focus technically on Image Analysis, particularly high accuracy (in co-registering SAR datasets, shoal characteristic discrimination and comparative locational accuracy) and Change Detection (in the Dynamic Morphology of Shoals), and also on the integration of Multiple Date Datasets within GIS mapping layers, with the ability to assess appropriate Uncertainties within each dataset and map them through into the overall assessment of any change in shoal location or shape. 

Previous experience of providing assessments of dynamically changing shoal morphology in tidal areas will be beneficial, and experience of developing operational solutions using Earth Observation, with appropriate uncertainty assessments, will be required. 

Additionally, experience in developing and delivering cost / benefits assessments and knowledge transfer plans will be required.

Duration:
Approximately six to nine calendar months from contract award, being split into two phases; the second phase is conditional upon the results of the first, and will follow after a gap in time for a short assessment and reconsideration period by the Project sponsors. Progression into the second Phase should not be considered as automatic as it is conditional upon acceptance by the Sponsors of the results from the first Phase. 
Scale:
All GIFTSS Test Projects must deliver value for the expenditure of public monies. Organisations interested in being considered for the tender process should actively consider the guiding constraints on GIFTSS Test Projects as outlined in the above Introduction. Any tender response will need to rest on such proven and readily available suggestions that can be matched to the end-user needs through robust logic and involve appropriately already experienced staff at each level of Project delivery Attention is drawn too to the suggested contract duration for this Test Project and its nature as being at the level of “Proof of Concept” investigation following on from an earlier desk-level Feasibility Study, which will be made available to the successful contractor.

The GLAs and BNSC will be jointly supporting the Project.  This Project will fall below the ceiling for notification to the EU under state aid rules. The Sponsors’ assessments for this Test Project have indicated that some 75 person-days may be required for Phase 1 activities and some 90 person-days for Phase 2 activities, scoping the full Project at around 165 person-days total, with travel and (predominantly archival) data costs to be in addition. 
More Information:
Please direct any queries to Matt O’Donnell, BNSC (Matt.O’Donnell@bnsc.gsi.gov.uk , ++44 (0) 203 300 8801). He may redirect particular enquires to the relevant person in the GLAs.

More information on the GIFTSS initiative can be found under the Earth Observation Heading at http://www.bnsc.gov.uk/content.aspx?nid=5682  

BNSC GIFTSS Partnership Project ITT Expression of Interest (EoI) form  

Complete this form using 10 pt text or larger with single line spacing 

and to extend to no more than three sides of A4.

GIFTSS Partnership Project Title: 

Assessment of Shoal Bank Movements

Relative to Re-Positioning Needs For Aids to Navigation

Primary User Partner: The General Lighthouse Authorities (GLAs)
1. Name of your Lead Organisation:
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2. Name, Address, Telephone and Email of main contact for this Expression of Interest
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3. Proposed partners, subcontractors or consultants to be used, including details of the key staff for this project, including information on their skills, experience and anticipated roles:
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4. Why is your organisation particularly suited to successfully delivering this Test Project ? Outline skill & experience relevant to your organisation successfully helping the user implement your proposed solution. Also outline how your approach provides downstream benefit to the UK such as Industrial Development or other forms of Knowledge Transfer.

5. What equipment or facilities does your organisation have, or have access to, that are essential to the successful conclusion of this project? 
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6. Please provide the following financial information:

	What was your turnover in the last two years (if this applies)?
	£……….… for year 

ended  ---/---/-------

	
	£……….… for year 

ended  ---/---/-------

	Has your organisation met the terms of its banking facilities and loan agreements (if any) during the past year?
	Yes / No

	Has your organisation met all its obligations to pay its creditors and staff during the past year?
	Yes / No

	Please provide a copy of your most recent audited accounts as part of your submission against this requirement, if your organisation is of a size and type to produce such accounts.


---  end  ---
General Lighthouse Authorities


United Kingdom and Ireland
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� Within this Project a shoal is defined to be a landform within a body of water and to be typically comprised of sand, silt, pebbles or rocks; and to occur where a stream of water promotes deposition of such granular material, resulting in a localized shallowing of the water. Changes in water dynamics are expected to result in the mobility of such granular material.
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