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1. Introduction

1.1. Carlisle City Council has for some time been seeking improvements in the way that geographic information is managed, analysed and presented. This report follows a study carried out by Terraquest Information Management Ltd in 1999 - copies of the report and cost-benefit analysis produced are held by Planning Services and are available on request.

1.2. Since the production of the Terraquest report there have been several developments in central government policy initiatives, in GIS technology, and in Ordnance Survey digital map products that affect the way that Local Authorities should manage geographic information. This document is intended as a summary of the case for GIS/LLPG and to update the council on these recent developments.

2. Geographic Information Management

2.1. Around 80% of information held by Local Authorities is geographically related – based either on large-scale map/plan information or related to an address. The current management of geographic information in Carlisle City Council suffers from a traditional legacy of working practices grounded in the era of paper-based systems and translated to any digital systems that have been introduced.

Paper Based Systems

2.2. There are a large number of systems using a combination of paper maps referenced to either paper files, paper card systems, or text based information held in a number of computerised systems:

· Many of these systems have been developed within departments to serve an immediate need and there is little or no cross-referencing and sharing of data corporately.

· In systems where there has been an attempt to share information, this has led to either a wasteful duplication (e.g. two copies of the paper maps showing council ownership are currently held) or an unnecessary paper chase has developed where documents such as searches must visit several departments in order to have questions answered from records held by disparate sections.

· Many records held on paper maps are badly out of date - in some cases information is plotted on Ordnance Survey maps from the 1940’s with the majority of maps dating from the 1970’s and 1980’s. Additionally the paper media on which they are compiled is deteriorating and needs to be replaced.
· If a major disaster were to occur to one of the main council offices such as a fire, many of these paper-based systems would be destroyed. These would be difficult, if not impossible, to re-compile at great cost.

Computerised Systems

2.3. In cases where attempts have been made to introduce digital handling of geographic information, again they suffer from little or no cross-referencing or sharing of data corporately:

· There is no central data server where digital geographic information and summaries of their attributes may be stored and shared between departments over the network.

· The council currently uses three different digital mapping systems and there is no common data format used by them. Any attempt at sharing information in the current situation would require time-consuming data translation and import.

· Most of the map based digital information held by departments has been captured by staff who, through no fault of their own, have little or no training or expertise in GIS, geographic information management, or datastructures. The resulting data is therefore of poor quality and much of it must either be captured again from scratch or will require significant editing or restructuring to make it usable in a corporate system.

· The most commonly used system within the council is little more than a mapping system that can display digital maps but has very poor abilities to link with text based information held in databases. Since it is also a rarely used system generally, it is also one of the hardest systems to convert data and import/export from/to other systems. Additionally, the product’s designers are slow to respond to Ordnance Survey initiatives and it does not yet handle the latest OS map products.

· All the main computer systems used by the council to manage address-based information (e.g. Council Tax, NNDR, Electoral Register, Planning and Building Control) maintain separate address gazetteers. One address must be separately entered into each system in different formats and there is no common referencing system that links them.

3. UK Government Initiatives

e-Government

3.1. The UK government has the stated aim of 100% electronic delivery of all government services, national and local, by the end of 2005. Additionally they have stressed the need for “joined-up” government where different government agencies use common referencing and open systems to access information that relates to the same address or community.

3.2. Both GIS and NLPG have been identified as key enablers of e-Government and are the gateway for provision of such services as submission of on-line planning and building regulations applications.
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Figure 1 – The UK Government’s Vision of e-Government (Source: http://www.odpm.gov.uk)

The National Land & Property Gazetteer (NLPG)

3.3. The National Land & Property Gazetteer (NLPG) is a government initiative to create a combined national gazetteer of all land and property in the UK compiled to a common referencing system – British Standard 7666 (BS7666). 

3.4. BS7666 is a fully relational database standard that specifies how a Basic Land & Property Unit (BLPU) should be referenced and how it should be described, to common national guidelines whether it has a postal address or not. BLPUs must be defined by Ordnance Survey National Grid coordinates that describe the extent of the area of ownership (BLPU Polygon) and a centre point (Centroid) of that extent. Additionally all properties must be cross-referenced to a street held in the related National Streets Gazetteer, also governed by BS7666, which must contain street geometry (National Grid coordinates that describe the street and its component parts).
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Figure 2 – Simplified Structure of a BS7666 Land & Property Gazetteer

3.5. The aim of the NLPG is that a single referencing system based on a common Unique Property Reference Number (UPRN) for each property in the country will enable Local Authorities, Government Agencies and private companies (such as banks, insurance companies, property developers etc) to seamlessly link information about individual properties.

3.6. Each UK District or Unitary authority, as the statutory street naming and numbering authority, is responsible for creating a Local Land & Property Gazetteer (LLPG) to BS7666 standard and submitting it for inclusion in the NLPG. These LLPGs were supposed to have been created by 31 December 2002. 

3.7. Commonly available commercial products such as Ordnance Survey Addresspoint are simply lists of postal addresses with spatial coordinates attached and are not adequate for this purpose. These products are not compiled to BS7666, they are incomplete, in some cases inaccurate, and they do not attempt to define the notional extent of ownership of a piece of land. A LLPG compiled for inclusion in the NLPG must therefore be built from the ground up using a combination of sources including commercially available information, Ordnance Survey maps, and internal data such as Electoral Register and Council Tax records. 

3.8. Because much of this information is GIS based and because spatial geometry must be compiled as integral to the gazetteer, a powerful GIS is essential to the task.

4. Ordnance Survey Initiatives

Service Level Agreement (SLA)

4.1. All UK Local Authorities are party to a Service Level Agreement (SLA) with the Ordnance Survey for the provision of a basket of OS Mapping products. The cost of the agreement to the authority is £15,000 per year.

4.2. The Ordnance Survey no longer supplies large-scale paper maps to Local Authorities - all map products are now supplied as part of the SLA in digital format. In order to make full use of this mapping some kind of GIS is essential along with the tools to convert the data from the two OS transfer formats into the system format used and the ability to store it centrally to give access to as wide a range of users as possible.

OS Mastermap

4.3. Traditional Ordnance Survey digital map products such as Landline are compiled as simple representations of paper maps and do not contain much in the way of intelligent attributes that make them more than a backdrop for overlaid information requiring a real world context. This digital map data suffers from the following disadvantages:

· It does not contain consistent unique identifiers for objects. Such identifiers as exist change between updates and are duplicated in other map sheets

· Areas are not closed or stored as discrete polygons (areas) with their own identifiers to allow information to be linked to them

· Feature codes are inconsistent and too general to allow the automatic building of composite objects

This makes it very difficult and expensive to capture information that relies on OS Landline mapping as a context and to link the information to additional text based databases.

Figure 3 – Ordnance Survey Landline data [image: image3.png]



4.4. The OS are in the process of phasing out Landline and replacing it with a product called Mastermap, which has been recompiled and structured to eliminate the above disadvantages:

· All features have a unique Topographic Object Identifier (TOID) that remains consistent through the lifetime of the real world object it represents

· Many more feature codes and other attributes have been introduced to describe features consistently and are linked to each individual TOID making it easier to combine them into composite objects

· Areas are closed and stored as polygons (areas) with their own TOID and attribute information

This means that it is now much easier and cheaper to capture additional data based on an OS context or to link text based database information to individual TOIDS. 

4.5. However, the extremely large file sizes resulting, and the inherent database structure mean that traditional independent file-based storage of the map graphics is no longer a viable option for most GIS. In order to manage Mastermap data efficiently it is essential that the information be stored in a powerful enterprise database such as Oracle or SQL Server with a spatial data management module called a Geodatabase or Spatial Data Engine. Additionally, network bandwidth must be sufficient to allow large volumes of data to be transferred to users at reasonable speed – at least 100mbps. For most of the Carlisle City Council network, bandwidth is only 10mbps.
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Figure 4 – Ordnance Survey Mastermap data

Positional Accuracy Improvement (PAI)

4.6. The main problem with consistently mapping a relatively large area of the planet such as a country is how to warp both a curved and uneven three-dimensional surface onto a flat two-dimensional surface. 

4.7. Traditional pre-satellite positioning map survey techniques relied on a manual triangulation of an area of the country and measurements taken off it to place features on the ground within this structure. A map projection and grid system was applied to flatten the earth’s curved surface into a two dimensional representation. Any features that still did not fit were manually moved by the cartographers to try to retain their relative size, area and position in relation to other features.

4.8. Due to increased use of GPS and aerial photography by government agencies, the military, private companies and even individuals, there has developed an overwhelming demand for the Ordnance Survey to improve the ultimate positional accuracy of their maps. In response to this, OS are in the process of resurveying the entire country using GPS and aerial photography – this is the most significant revision of OS large-scale mapping in fifty years. North Cumbria is due to be re-surveyed late in 2004.
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The result of this re-survey is that any information captured using OS data as the base will not shift to the new, more ultimately accurate, position without massive intervention from those maintaining the overlaid data.

Figure 5 – Effect of PAI – note that direction and magnitude of change is not consistent 
Methods of Dealing with PAI

4.10. Link Files – the OS are providing files containing selected points within an area and describing both their original position and their position post-PAI. This will allow users to “rubber sheet” their own data to move known points to their new positions. Link files are a partial solution, but unfortunately this is not enough:

· Not all the points that are described on a map are contained in the link files. Many objects can only be moved by a relative direction and distance to known points

· Long linear objects such as country roads do not have many points to describe and so rubber sheeting is not always effective in dealing with shifting them

· Where there is sparse coverage of reference points in one area of a map and a single or small group of points moves a greater distance relative to an adjacent area, there is a distorting effect – similar to placing a lens over the area

4.11. Mastermap TOIDS – where Mastermap has been used as a basis for data capture and a link between the captured features and their TOIDs has been retained it is possible to intelligently “snap” objects to the corresponding features in the post-PAI Mastermap data. This will not be effective in all cases, but a combination of the two approaches will ensure that the effect of PAI can be kept to a minimum.

4.12. It is therefore essential that Mastermap be implemented as the basis of all data capture from the earliest possible date.

5. The Case for a Corporate GIS and LLPG

Geographic Data Management – the data infrastructure.

5.1. Information is an essential part of the infrastructure of any organisation. Systems, whether digital or analogue, are useless without the data that drives them. Moreover, a system has a finite lifespan – information will long outlast it.

5.2. Maps stored on analogue media (paper or plastic) suffer from several problems:

· The media deteriorates over time with handling and the effects of the environment

· Analogue media maps are extremely difficult to update both in terms of their map content and the overlaid user data that is plotted on top – they quickly become out of date and are rarely replaced due to the cost of re-printing the map and re-plotting user information

· If the maps are damaged or destroyed, they must be completely recompiled from source data. In some cases where source data has been destroyed to save space or where the maps have been compiled as the source then it is impossible to re-capture this information

· Analogue maps have to be stored in a physical location and people have to physically be in that location in order to view the information they contain

· It is difficult to seamlessly link an analogue map to the text based attributes it refers to. Users often have to refer to a paper file, card system or text based digital database involving additional time spent on making the query.

5.3. Digital geographic information is expensive to capture in the first instance (like analogue data) but it has the following advantages:

· It is very easy and cheap to update

· The media does not deteriorate

· It can be easily shared over a network 

· Multiple copies may be stored as a backup in case the original is damaged or destroyed

· Text based attributes in a digital database can be seamlessly linked to the geographic data

5.4. If care is taken to ensure high quality and reliable data capture and the data is stored in a generic format so it can be easily ported between systems, then it will be effectively “future proof” ensuring that the investment will be protected.

Geographic Information Systems (GIS)

5.5. A Geographic Information System (GIS) is a computerised information system that stores, manages, and displays information that has a geographic component. Usually this information is displayed on computerised maps to provide a real-world context. In the UK, Ordnance Survey mapping usually provides this context, and in some cases (such as property conveyancing or compilation of a Contaminated Land Register) there is a legal requirement for OS mapping to be used. If the OS mapping is only supplied in digital format, then at the very least a mapping system is essential to enable certain statutory functions to be carried out. 
5.6. GIS is usually not a turnkey system; it is a toolkit of functions that carry out operations on geographic data and their attributes in the same way that MS-Access or SQL Server are toolkits to handle database information. Programming languages are provided that enable the interface to be customised and tasks to be automated so that dedicated applications may be developed. In some cases there are cut down components that can be embedded in other applications to fully integrate GIS with a business system. GIS has become an extremely open technology – usually it is not a question of whether GIS will integrate with a business system, but whether the business system will integrate with a GIS.
Geodatabases

5.7. Traditionally, GIS map data has been stored in independent files that are linked to a database storing associated text attributes. This was never a totally satisfactory situation since potentially hundreds of map layers need to be managed, user privileges assigned, security enforced and duplication prevented. The situation is analogous to a database administrator trying to manage hundreds of Excel spreadsheets created ad hoc by users instead of maintaining the information in a corporate database.

5.8. In response to these problems, and the development of more intelligent data sets such as OS Mastermap that cannot be effectively stored as independent files, GIS technology has moved towards Geodatabase technology. In a Geodatabase the geographic data is stored in an enterprise database such as SQL Server or Oracle and managed by an additional module that handles the special data types needed. The chief disadvantage is that initial purchase and setup costs are high, but this is offset by cheaper ongoing support and maintenance costs than file-based storage.
Intranet/Internet GIS

5.9. Within any organisation only core expert users need a full functionality GIS to carry out the specialised tasks of editing and maintaining their information and doing spatial analysis. Most users only require GIS functionality that allows them to access a map, control the layers of information displayed, query the text attributes, and print out a map conforming to legal copyright requirements. All GIS vendors supply cut down GIS viewer versions of their software but as use of the system spreads out through the organisation the costs of these mounts up and, since they have to be installed on each individual PC, support costs increase. Additionally, since they are also accessing the full version of the GIS data, network drag is increased further as more users come on-line.

5.10. In recent years browser-based GIS have been developed that can provide viewer functionality using only a web browser such as Internet Explorer and a connection to the corporate network (Intranet) or the Internet. The advantages of this type of delivery are:

· Individual machines do not need specialised software installed on them and so can be maintained more easily with fewer support staff

· In response to a request from the web browser the Internet/Intranet Map Server (IMS) installed on a central data server only creates a small GIF or JPEG file to send back over the network. This greatly reduces the amount of data being transferred across the network and reduces lag times

· The more people who are given GIS access in this manner, the less the unit cost per user

· Map based delivery is no longer restricted to internal users. With further development, Internet GIS delivery to city councillors and the general public becomes possible enabling them to answer their queries on-line and reducing reliance on council staff who are freed to resolve problems. This is also the gateway to being able to supply more council services over the Internet such as Land Charges searches and on-line planning applications.

5.11. The main disadvantage of Intranet/Internet GIS is high initial purchase and setup costs. This must be balanced against the combined cost of many GIS Viewers and their higher support costs. Typically an IMS will be cheaper on the capital side at forty installations and on the revenue side at thirty installations.

Local Land & Property Gazetteer (LLPG)

5.12. Aside from the external benefits of being involved in the National Land & Property Gazetteer, there are specific internal benefits to maintaining a single corporate Local Land & Property Gazetteer (LLPG):

· Duplication is reduced – currently separate address gazetteers are maintained for Electoral Register, Council Tax/NNDR, Planning and Building Control, Property Services, Environmental Services, and Technical Services

· Linking and cross-referencing of systems enables “joined up” service delivery from a single delivery point rather than individual departments having to answer their own queries

6. Proposed GIS/LLPG Strategy

A Three Year Plan

6.1. Carlisle City Council is lagging badly behind other UK Local Authorities in implementing GIS and the NLPG/LLPG. In terms of GIS the authority is five years behind most councils, in NLPG/LLPG it is two years behind. This has affected ability to implement government initiatives such as e-Government, NLPG, NLIS, and the Planning Portal. It has also affected ability to implement statutory requirements such as a computerised Contaminated Land Register. 

6.2. Given sufficient capital investment the authority could catch up very quickly but it is just as vital that the organisation be given time to develop staff skills, to capture data, and to evolve more efficient workflows to take advantage of GIS. 

6.3. It is therefore proposed that a three year plan be adopted starting from a Desktop GIS based on a core of thirteen to fifteen “expert users”, developing to an Intranet based system serving almost all council staff, leading finally to an Internet system delivering map based council information to the Councillors and the general public.

6.4. Funding for the system should be released progressively as agreed milestones and objectives are achieved and the results evaluated.

6.5. This proposal is based on implementation of a full corporate system that could fully realise any possible savings and benefits accrued. It would also be possible to implement more limited systems based on consortia of interested departments but only more limited benefits could be achieved in this case. If this option were chosen, it would be sensible that a corporate GIS strategy still be formulated to ensure that future departmental buy-in fits with the existing structure.

Year 1 – Desktop GIS

6.6. It is proposed to start with a client-server Desktop GIS based on a central data server holding all the shared GIS data in a Geodatabase linked to users over an upgraded corporate network. The current three GIS platforms used would be rationalised into a single platform selected by tender to best serve the needs of the council and ensure a cost effective upgrade path that preserves our investment in data.

Staffing:

6.7. Initially this would serve a core network of ten to thirteen departmental “GIS Experts” who, as part of their duties, would be responsible for maintaining their own departmental data and carrying out day-to-day mapping tasks. To provide wider access, lightweight GIS Viewers would be spread out as needed according to available financing. Some of these could be embedded in existing business systems such as the ACCOLAID modules where this is technically feasible.

6.8. Users would be supported by a corporate GIS Team responsible for:

· Updating and maintaining core corporate datasets such as the LLPG, and externally provided datasets such as Ordnance Survey, Environment Agency, DEFRA, English Nature etc information

· Guiding GIS strategy and ensuring corporate objectives such as data linking and sharing are maintained

· Policing copyright obligations

· Customising the GIS interface and automating tasks where necessary

· Providing help and support to users

6.9. This proposed structure would help ensure that GIS skills and knowledge are spread out through the organisation preventing a knowledge silo developing around the central GIS team. It also will ensure that the people who are responsible for maintaining data are those who know it best – the ones using the information on a day-to-day basis.

6.10. A major risk of this however is that departmental GIS experts will be given expensive specialised training that will give them extremely marketable skills. If these people are to be retained then it is essential that their skills are recognised and they are graded consistently and appropriately.

Equipment and Infrastructure:

6.11. GIS must operate within the wider IT infrastructure of the organisation and must be an integral part of IT and information strategy. High-end GIS software requires a powerful machine to run it and is optimised for both the Operating System it was designed to work on and the technologies it was designed to work with. Typically, most current GIS are designed to work best on Windows-XP Professional and interface with the latest versions of SQL Server or Oracle Databases, and MS-Office. Currently the authority uses Windows 2000 and Office 97.

Year 2 – Intranet GIS

6.12. When the organisation has had time to develop a body of experience and expertise, to start developing more efficient working systems, and to capture enough data to warrant spreading access to as many staff as possible, it is proposed to move to an Intranet based system. This would provide widespread real-time access to all GIS data stored at very low unit cost using only a standard web browser. Such a system would have the added advantage of automatically policing legal copyright restrictions on publishing data such as Ordnance Survey mapping.

6.13. This Intranet Map Server (IMS) could be run on the existing GIS data server with minimal upgrade but would require customisation to serve corporate and departmental needs.

Year 3 – Internet GIS

6.14. When data capture is largely complete and building on experience gained from building the Intranet GIS, it is proposed to implement an Internet system. This system would provide access to a published subset of council GIS information viewed by a standard web browser and would automatically police copyright restrictions.

6.15. Because of the security risk of malicious intrusion into the council’s network this Internet Map Server should not be run on the existing GIS Server within the corporate firewall. Two options are possible:

· A dedicated server could be purchased and the IMS integrated with the council’s existing website. This would necessitate purchase of an additional IMS software licence and potentially maintaining a separate Geodatabase. Costs of setting up the system would be high, but maintenance costs would be low

· An external service provider could be employed to host the service. This would be a cheaper option in terms of setting up the system but would involve loss of control over what is published in the council’s name and would be more expensive to maintain in the long term due to the high cost of hosting data

System Evolution

6.16. Technology evolves, as do the demands placed upon Local Government by Central Government and the general public. Any system implemented must be flexible enough to cope with changing policy demands. It should also be recognised that on average any computer system requires significant technological upgrade every five years. 

6.17. So long as a completely new GIS is not selected at this point, support and maintenance agreements will help reduce the impact of this dramatically. However, sufficient contingency must still be made to resource such an upgrade in around five years time, should it become necessary.

Data Capture

6.18. Unlike computer software, information will long outlast the computer system it runs on so long as care is taken to ensure the quality of the data and a reasonably generic storage format is employed to prevent data conversion problems in the future.

6.19. Carlisle City Council does not have the staff expertise or resources to capture geographic information to a high standard of quality in-house.

6.20. It is proposed that a contract be awarded by tender to a specialised Geographic Information Data Capture Bureau with further quality checking to ensure the integrity of the data carried out in-house. This would involve significant up-front investment in data capture but would be cheaper and faster over all, it would not necessitate employment of further staff, and would guarantee better data quality in the end product.

Costs and Funding

Cost of a Corporate System

6.21. The authority would benefit most in terms of potential savings from a full corporate system. Indicative costs for such a system are set out below.

Generic GIS - Indicative Capital Costs

Year 1

 
Desktop GIS
Unit Cost:
Total:

1
Administrator GIS
£6,500.00
£6,500.00

15
Desktop GIS
£1,500.00
£22,500.00

15
GIS Viewers
£400.00
£6,000.00

1
Ordnance Survey NTF Data Converter
£1,300.00
£1,300.00

1
Ordnance Survey GML Data Converter
£2,000.00
£2,000.00

1
Ordnance Survey Positional Accuracy Improvement Tools
£3,100.00
£3,100.00

2
GIS Customisation Programming Language
£1,000.00
£2,000.00

2
GIS Administrator Advanced Training
£1,800.00
£3,600.00

15
GIS Expert Users Training
£1,900.00
£28,500.00

 
Sub Total
 
£75,500.00

 
 
 
 

 
Database Management System
 
 

1
GIS Database Server Software Licence - Dual Processor Licence
£13,000.00
£13,000.00

1
Database Management System - Dual Processor Licence
£10,000.00
£10,000.00

4
Days Consultancy - Installation, Data Load
£1,000.00
£4,000.00

2
Database Administrator Training
£4,540.00
£9,080.00

 
Sub Total
 
£36,080.00

 
 
 
 

 
Hardware
 
 

1
Server - Dual Processor + Operating system
£3,000.00
£3,000.00

 
Backup device + software + 24 tapes
£6,380.00
£6,380.00

13
Full Spec PCs with 19" Monitors
£1,000.00
£13,000.00

 
Sub Total
 
£22,380.00

 
 
 
 

 
Data Conversion/Integration Costs
£5,000.00
£5,000.00

 
 
 
 

 
Year 1 Total
 
£138,960.00

 
 
 
 

Year 2 (Based on 2003 figures)

 
Intranet Mapping System
Unit Cost:
Total:

1
Intranet Map Server Licence - Dual Processor Licence
£16,000.00
£16,000.00

3
Days Consultancy - Installation, Integration with Database Management System
£1,000.00
£3,000.00

1
Application Development
£10,000.00
£10,000.00

2
Administrator Training
£2,300.00
£4,600.00

 
Sub Total
 
£33,600.00

 
 
 
 

 
Price Inflation Adjustment - one year
3.0%
£1,008.00

 
 
 
 

 
Year 2 Total
 
£34,608.00

Year 3 (Based on 2003 figures)

 
Internet Mapping System
Unit Cost:
Total:

1
Internet Map Server Licence - Dual Processor Licence
£16,000.00
£16,000.00

3
Days Consultancy - Installation, Integration with Database Management System
£1,000.00
£3,000.00

1
Application Development
£10,000.00
£10,000.00

 
Sub Total
 
£29,000.00

 
 
 
 

 
Hardware
 
 

1
Server - Dual Processor + Operating system
£3,000.00
£3,000.00

 
Backup device + software + 24 tapes
£6,380.00
£6,380.00

 
Sub Total
 
£9,380.00

 
 
 
 

 
Price Inflation Adjustment - 2 years
6.0%
£2,302.80

 
 
 
 

 
Year 3 Total
 
£40,682.80

 
 
 
 

Grand Total
 £214,250.80

Indicative Data Capture Costs

Year 1

 
Dataset
Estimated Cost

 
LLPG & LSG - First Stage LLPG
£34,900.00

 
BLPU Polygons - Second Stage LLPG
£42,000.00

 
Priority 1 Business Unit Datasets
£40,000.00

 
Total
£116,900.00

 
 
 

Year 2

 
Dataset
Estimated Cost

 
Priority 2 Business Unit Datasets
£50,000.00

 
Total
£50,000.00

 
 
 

Year 3

 
Dataset
Estimated Cost

 
Priority 3 Business Unit Datasets
£50,000.00

 
Total
£50,000.00

 
 
 

Grand Total
£216,900.00

Generic GIS - Indicative Revenue Costs - Software Only

 
Desktop Mapping Annual Maintenance
Unit Cost:
Total:

1
Administrator GIS
£1,300.00
£1,300.00

15
Desktop GIS
£300.00
£4,500.00

15
GIS Viewers
£100.00
£1,500.00

1
Ordnance Survey NTF Data Converter
£250.00
£250.00

1
Ordnance Survey GML Data Converter
£400.00
£400.00

1
Ordnance Survey Positional Accuracy Improvement Tools
£550.00
£550.00

2
GIS Customisation Programming Language
£200.00
£400.00

 
Sub Total
 
£8,900.00

 
 
 
 

 
Database Management System
 
 

1
GIS Database Server Software Licence
£3,000.00
£3,000.00

1
Database Management System
£4,000.00
£4,000.00

 
Sub Total
 
£7,000.00

 
 
 
 

 
Intranet Mapping Annual Maintenance
 
 

1
Intranet Map Server Licence
£3,000.00
£3,000.00

 
Sub Total
 
£3,000.00

 
 
 
 

 
Internet Mapping Annual Maintenance
 
 

1
Internet Map Server Licence
£3,000.00
£3,000.00

 
Sub Total
 
£3,000.00

 
 
 
 

Grand Total
 £21,900.00

Cost of a Partial System Based on a Consortium of Departments

6.22. If the cost of a full corporate system is deemed too high it would be possible to implement a more limited system based on a consortium of fewer departments linked to a central data server to enable free sharing of information. Indicative costs for this option are set out below.

Generic GIS - Indicative Capital Costs

Year 1

 
Desktop GIS
Unit Cost:
Total:

1
Administrator GIS
£6,500.00
£6,500.00

8
Desktop GIS
£1,500.00
£12,000.00

8
GIS Viewers
£400.00
£3,200.00

1
Ordnance Survey NTF Data Converter
£1,300.00
£1,300.00

1
Ordnance Survey GML Data Converter
£2,000.00
£2,000.00

1
Ordnance Survey Positional Accuracy Improvement Tools
£3,100.00
£3,100.00

2
GIS Customisation Programming Language
£1,000.00
£2,000.00

2
GIS Administrator Advanced Training
£1,800.00
£3,600.00

8
GIS Expert Users Training
£1,900.00
£15,200.00

 
Sub Total
 
£48,900.00

 
 
 
 

 
Database Management System
 
 

1
GIS Database Server Software Licence - Dual Processor Licence
£13,000.00
£13,000.00

1
Database Management System - Dual Processor Licence
£10,000.00
£10,000.00

4
Days Consultancy - Installation, Data Load
£1,000.00
£4,000.00

2
Database Administrator Training
£4,540.00
£9,080.00

 
Sub Total
 
£36,080.00

 
 
 
 

 
Hardware
 
 

1
Server - Dual Processor + Operating system
£3,000.00
£3,000.00

 
Backup device + software + 24 tapes
£6,380.00
£6,380.00

6
Full Spec PCs with 19" Monitors
£1,000.00
£6,000.00

 
Sub Total
 
£15,380.00

 
 
 
 

 
Data Conversion/Integration Costs
£5,000.00
£5,000.00

 
 
 
 

 
Year 1 Total:
 
£105,360.00

 
 
 
 

Year 2 (Based on 2003 figures)

 
Intranet Mapping System
Unit Cost:
Total:

1
Intranet Map Server Licence - Dual Processor Licence
£16,000.00
£16,000.00

3
Days Consultancy - Installation, Integration with Database Management System
£1,000.00
£3,000.00

1
Application Development
£10,000.00
£10,000.00

2
Administrator Training
£2,300.00
£4,600.00

 
Sub Total
 
£33,600.00

 
 
 
 

 
Price Inflation Adjustment - one year
3.0%
£1,008.00

 
 
 
 

 
Year 2 Total:
 
£34,608.00

 
 
 
 

Year 3 (Based on 2003 figures)

 
Internet Mapping System
Unit Cost:
Total:

1
Internet Map Server Licence - Dual Processor Licence
£16,000.00
£16,000.00

3
Days Consultancy - Installation, Integration with Database Management System
£1,000.00
£3,000.00

1
Application Development
£10,000.00
£10,000.00

 
Sub Total
 
£29,000.00

 
 
 
 

 
Hardware
 
 

1
Server - Dual Processor + Operating system
£3,000.00
£3,000.00

 
Backup device + software + 24 tapes
£6,380.00
£6,380.00

 
Sub Total
 
£9,380.00

 
 
 
 

 
Price Inflation Adjustment - 2 years
6.0%
£2,302.80

 
 
 
 

 
Year 3 Total:
 
£40,682.80

 
 
 
 

Grand Total
£180,650.80

Indicative Data Capture Costs

Year 1

 
Dataset
Estimated Cost

 
LLPG & LSG - First Stage LLPG
£34,900.00

 
BLPU Polygons - Second Stage LLPG
£42,000.00

 
Priority 1 Business Unit Datasets
£30,000.00

 
 
 

 
Total
£106,900.00

 
 
 

Year 2

 
Dataset
Estimated Cost

 
Priority 2 Business Unit Datasets
£50,000.00

 
 
 

 
Total
£40,000.00

 
 
 

Year 3

 
Dataset
Estimated Cost

 
Priority 3 Business Unit Datasets
£50,000.00

 
 
 

 
Total
£40,000.00

 
 
 

Grand Total
£186,900.00

Generic GIS - Indicative Revenue Costs - Software Only

 
Desktop Mapping Annual Maintenance
Unit Cost:
Total:

1
Administrator GIS
£1,300.00
£1,300.00

8
Desktop GIS
£300.00
£2,400.00

8
GIS Viewers
£100.00
£800.00

1
Ordnance Survey NTF Data Converter
£250.00
£250.00

1
Ordnance Survey GML Data Converter
£400.00
£400.00

1
Ordnance Survey Positional Accuracy Improvement Tools
£550.00
£550.00

2
GIS Customisation Programming Language
£200.00
£400.00

 
Sub Total
 
£6,100.00

 
 
 
 

 
Database Management System
 
 

1
GIS Database Server Software Licence
£3,000.00
£3,000.00

1
Database Management System
£4,000.00
£4,000.00

 
Sub Total
 
£7,000.00

 
 
 
 

 
Intranet Mapping Annual Maintenance
 
 

1
Intranet Map Server Licence
£3,000.00
£3,000.00

 
Sub Total
 
£3,000.00

 
 
 
 

 
Internet Mapping Annual Maintenance
 
 

1
Internet Map Server Licence
£3,000.00
£3,000.00

 
Sub Total
 
£3,000.00

 
 
 
 

Grand Total
 £19,100.00

Potential Savings

6.23. A study of potential savings was made in the Terraquest Report produced in 1999 – copies of the report are held by Planning Services and are available to be viewed on request. Since much of what was highlighted then is still true now it is not intended to fully duplicate that work here.

6.24. It should be noted that by their nature it is hard to quantify savings from the introduction of a new computer system – at best, any figures can only be guessed at. As a guide it should be borne in mind that the cost of re-compiling and replacing paper maps would be at least what it would cost to capture them in a digital form.

6.25. Savings and benefits can be characterised in terms of the following categories:

· Direct Quantifiable

· Savings in staff time

· Increased revenues (as a result of improved service)

· Reduction in costs

· Indirect Quantifiable

· Improved utilisation of assets

· Improved efficiency and productivity

· Direct Intangible

· Improved service response

· Quality of outputs

· Job enhancement

· Indirect Intangible

· Improved resource targeting

· Ability to carry out tasks not possible before

6.26. In terms of efficiency savings, GIS and LLPG should at least cover costs on the revenue side through elimination of duplication, streamlining of work procedures and the enablement of staff to more efficiently edit and manage geographic data.

6.27. An example of a potential quantifiable efficiency saving is given in Appendix D relating to processing of Development Control Applications and Queries. The figures indicate that on average, time to process a straightforward application or determination could be reduced from 417 minutes to 379 minutes (a saving of 117.78 work days from 1339 applications annually). The average time to process an enquiry could be reduced from 40 minutes to 30 minutes (a saving of 30.93 work days from 1336 enquires annually). Since Development Control Applications and Determinations have increased by 127% since 1999 and estimated enquiries increased by around 107%, this efficiency saving could be re-invested to ensure that quality of service be maintained. If similar savings could be applied over a number of sections through the authority, significant efficiency savings could be made overall.

6.28. Any financial penalties through inability to meet government targets cannot be quantified at this stage.

Possible Sources of Funding

Implementation of Electronic Government (IEG) Grants

6.29. Local Authorities are encouraged to bid to the Office of the Deputy Prime Minister (ODPM) for grant aid to help in the implementation of e-Government. Currently, most IEG money has been dedicated to the Cumbria Hub Project and on developing a central contact centre for the authority.  The ODPM may announce another round of IEG for 2004/05.  It is unlikely that any award will be known before February/March 2004.

Invest to Save

6.30. Invest to Save Budget, is an annual sum that is distributed as a result of bidding each June. It awards money to leading-edge ‘joined-up’ projects, both local and national, according to their potential to save valuable government resources. This is a potential source of funding but the amount awarded cannot be guaranteed and the authority has already missed the 2003 deadline. Also, in the national context, GIS and LLPG can no longer be considered “leading-edge” projects.
Planning Delivery Grant

6.31. In order to get GIS & LLPG moving within the authority, Planning Services have recruited a GIS/LLPG Manager and GIS/LLPG Officer paid for in part from the Planning Delivery Grant (PDG) with the intention these provide the basis of a corporate GIS Team. It would not be appropriate for the Planning Delivery Grant to finance GIS & LLPG for the entire authority. The PDG should only be used for the benefit of the planning service.  It is envisaged that any future grant be spent on data capture of Planning information and to develop Planning specific e-Government initiatives such as involvement in the Planning Portal.  As with IEG monies any award will not be known until February/March 2004.

Departmental Funding

6.32. Individual business units have not budgeted for the introduction of GIS/LLPG in their areas for 2004/5. Unless they have been awarded additional grant funding from external sources, few resources are available for this.

Capital Bid

6.33. It is requested that the Council give consideration to investing in the introduction of GIS/LLPG, the digital capture of map-based information to digital format and linking it to its attributes. 

6.34. It is proposed that a series of deliverables be agreed as benchmarks for the release of funds in order to control and monitor progress on the project.

Appendix A - Risks

Potential risks – not intended to be exhaustive at this stage:

Risks of Not Implementing GIS/LLPG

Corporate:

Risk
Impact
Probability
Controls
Priority

Loss of paper based information due to catastrophic event such as flood or fire
Very High
Low
Ensure that up to date copies of paper based information are kept and situated in off-site storage
Low

Authority unable to meet government targets such as e-Government and NLPG
Medium
High
· There are no controls for NLPG – GIS is essential to the task

· Might be possible to implement e-Government using paper based map systems but that is not what the government has in mind
High

Existing work systems do not take full advantage of data sharing between departments
Medium
Very High
No controls – not possible to fully enable efficient data sharing between departments in a paper map based system
Low

Existing systems do not adhere to corporate information strategy
Not Possible to Quantify at this stage
Not Possible to Quantify at this stage
Development of corporate information strategy by Information Officer (when appointed) taking into account geographic information
N/a

Duplicate versions of information kept and maintained by individual business units
Low
Very High
No controls – where sections that rely on the same data are spread out geographically and paper based maps are used there is no alternative to duplicating information
Low

Users not aware of datasets maintained by other departments
Low
Very High
· Carry out data audit

· Keep register of metadata
Low

Business Units:

Risk
Impact
Probability
Controls
Priority

Existing systems do not meet current Business Unit needs
High
Medium
No Controls – With the exception of Environmental Health who are unable to completely fulfil their obligation to compile a fully computerised Contaminated Land System, most business units are carrying out their current functions reasonably effectively using paper-based maps. 
Low

Existing systems do not meet future Business Unit needs
High
High
Re-evaluate targets to drop those unachievable with paper based map system (e.g. On-line planning delivery)
Medium

Partnerships:

Risk
Impact
Probability
Controls
Priority

System not sufficiently flexible to support GIS partnership projects
High
Very High
No Controls – GIS partnership projects not possible without GIS, GIS datasets, and the ability to integrate them
Medium

Systems of partners not sufficiently flexible to support partnership project
High
Medium
· Supply partners with copies of paper maps and have them digitise them

· Have datasets digitised as needed
Low

Risks of Implementing GIS/LLPG

Resource Risks

Risk
Impact
Probability
Controls
Priority

Departments do not have resources to fund GIS and Data Capture
Very High
High
Attempt to find alternative resourcing e.g. IEG, Government Grants, Capital Bid to council
Very High

Alternative funding not available
Catastrophic
Medium
There are no controls – the project cannot proceed without funding
Very High

Departments do not have staff resources to take advantage of GIS
Medium
High
Support departments in making case for staff resources
High

External funding grants do not meet expectation (e.g. Planning Delivery Grant)
High
Medium
Request Council consider releasing funds to make up shortfall linked to delivery of specified targets
High

Key staff leave
High
Medium
· Adequate recognition of skills

· Appropriate and consistent grading
High

Insufficient staff to complete required work in project timescale
High
Medium
· Ensure timescale takes into account departmental work plans and holidays

· Investigate the possibility of temporary contract staffing
Medium

Gaps in knowledge and experience
Medium
High
Ensure adequate training
Medium

Procurement Risks

Risk
Impact
Probability
Controls
Priority

Insufficient project information provided to bidders fails to elicit complete, valid or acceptable bids
High
Low
· Obtain as much information from Business Units as possible

· Keep open lines of communication with bidders to answer queries
Medium

Insufficient knowledge of procurement process
Very High
Medium
Obtain input from managers experienced in the procurement process
Very High

Lack of bidders
High
Low
Apply knowledge of the market to ensure tender is both technically feasible and attractive to vendors
High

Bidder unable to comply with project timetable
Very High
Medium
Assessment of bidder capacity to and resources to meet timetable included in the evaluation process
Low

Bidder’s tender incomplete
Medium
Low
· Ensure that requests for information are as clear and complete as possible

· Ensure that mandatory requirements are highlighted in ITT
Low

Political Risks

Risk
Impact
Probability
Controls
Priority

Change of ruling party in Council that delays or stops the process
Medium
Medium
· Gain cross-party support

· Ensure benchmarks are being delivered
High

Change of Central Government that resets Local Government Priorities
Medium
Low
· Ensure that system selected is flexible enough to meet changing demands

· Redefine project and agree new benchmarks if appropriate
Low

Local Government reform resulting in merging of authorities and/or transfer of responsibilities
High
High
· Ensure data is captured to a high quality standard and stored in generic format to ease transfer and integration of data

· Ensure systems are as open as possible to enable import/export and integration of information

· Ensure procedures are in place to check quality of imported data
High

Implementation Risks

Risk
Impact
Probability
Controls
Priority

Corporate:





Loss of data due to catastrophic event such as flood or fire
Very High
Low
Ensure that data is backed up on a regular basis and copies stored off-site
Medium

Authority unable to meet central government targets such as e-Government and NLPG
Medium
Medium
Project plan aims to deliver prioritised deliverables aimed at meeting targets
High

Work systems not implemented to take advantage of GIS data sharing between departments
Medium
High
Business Analyst to study and design new streamlined workflows
Very High

System does not adhere to corporate information strategy
High
Low
· Development of corporate information strategy by Information Officer (when appointed) taking into account geographic information

· Development of GIS strategy to take into account information objectives

· Liaison between GIS Team and Information Officer to ensure objectives are met
High

System does not adhere to corporate IT strategy
High
Low
· Development of corporate IT strategy taking into account technical needs of GIS

· Development of GIS strategy to take into account IT objectives

· Liaison between GIS Team and IT Services
High

Users not aware of datasets maintained by other departments
Medium
Very High
· Carry out data audit

· Keep register of metadata

· Allow users to view layers available in system interface
High

Reasonable cost upgrade path not available
Medium
Medium
Include assessment of potential upgrade paths and projected costs in tender process
Medium







Business Units:





System does not meet Business Unit needs
Very High
Low
· Obtain participation in the procurement process from Business Units

· Obtain as much information as possible from departmental users on potential uses of GIS
Very High

Departments do not buy into project or withdraw during project
High
Medium
· Gain support from key managers

· Educate managers in what GIS is and how it can help in their business areas

· Ensure managers are kept informed and are aware of implications

· Ensure departmental objectives are being met
Medium

Staff resistance to change
High
Medium
· Gain support from users

· Educate users in what GIS is and how it can help in their business areas

· Ensure users are kept informed and are aware of implications

· Ensure departmental objectives are being met

· Implement easy to use interfaces

· Ensure key users are trained and rewarded for their skills
Medium

Partnerships:





System not sufficiently flexible to support partnership projects
Medium
Low
· Ensure data is captured to a high quality standard and stored in generic format

· Ensure systems are as open as possible to enable import/export and integration of information

· Ensure procedures are in place to check quality of imported data

· Ensure system can cope with management of extra datasets
Medium

Systems of partners not sufficiently flexible to support partnership project
Medium
Medium
Encourage partners to supply data using commonly agreed national and industry standards
Low

Appendix B – Identified Geographic Datasets

Dataset & Custodian
Format
Sections Using Dataset

 
Digital/

Paper
Comm/ Tech Services
Culture & Leisure/ ECCP
Econ. Dev
Electoral Reg
Env Protection
Land Charges
Legal Services
Crime Reduction Partnership
Planning Services
Policy & Performance
Property Services

English Nature:
 
 
 
 
 
 
 
 
 
 
 
 

Ancient woodland inventory
Digital
 
X
X
 
X
 
 
 
X
 
 

NNR
Digital
 
X
 
 
X
 
 
 
X
 
 

SAC
Digital
 
X
X
 
X
X
 
 
X
 
 

SAC Line
Digital
 
X
X
 
X
X
 
 
X
 
 

SPA
Digital
 
X
X
 
X
X
 
 
X
 
 

SSSI (Digital)
Digital
 
X
X
 
X
X
 
 
X
 
 

Site of Natural Conservation Significance/SAC
Paper
X
X
 
 
 
 
 
 
X
 
 

SSSI (Paper)
Paper
X
X
X
 
 
 
 
 
X
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Ordnance Survey:
 
 
 
 
 
 
 
 
 
 
 
 

OS Landline
Digital
X
X
X
X
X
X
X
X
X
X
X

OS Mastermap
Digital
X
X
X
X
X
X
X
X
X
X
X

OS Oscar road maps
Digital
X
X
X
X
X
X
X
X
X
X
X

OS Profile
Digital
X
X
X
X
X
X
X
X
X
X
X

OS Boundary maps
Digital
X
X
X
X
X
X
X
X
X
X
X

OS Addresspoint
Digital
X
X
X
X
X
X
X
X
X
X
X

OS CodePoint
Digital
X
X
X
X
X
X
X
X
X
X
X

1:10 000 Raster
Digital
X
X
X
X
X
X
X
X
X
X
X

1:25 000 Raster
Digital
X
X
X
X
X
X
X
X
X
X
X

1:50 000 Raster
Digital
X
X
X
X
X
X
X
X
X
X
X

mnroads (main roads)
Digital
 
X
 
 
 
 
 
 
 
 
 

Parish names
Digital
 
X
 
X
 
X
 
 
 
 
 

Rivers
Digital
 
X
X
 
 
 
 
 
 
 
 

County/District Boundary
Paper
X
 
X
 
 
 
 
 
X
 
 

Trunk Roads/Motorway
Paper
X
X
X
 
 
 
 
 
X
 
 

Water (Aqueducts)
Paper
X
 
 
 
 
 
 
 
X
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

United Utilities:
 
 
 
 
 
 
 
 
 
 
 
 

Sewers (old data) – incl. Cont Land
Paper
 
 
X
 
X
 
 
 
 
 
 

UU consultation area
Paper
X
X
 
 
X
 
 
 
X
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Northumbria Water Authority:
 
 
 
 
 
 
 
 
 
 
 
 

NWA consultation area
Paper
X
X
X
 
X
X
 
 
X
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Transco:
 
 
 
 
 
 
 
 
 
 
 
 

Gas Pipelines
Paper
X
X
X
 
X
 
 
 
X
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Cumbria County Council or Capita:
 
 
 
 
 
 
 
 
 
 
 
 

Archaeological Safeguarding Zone
Paper
 
X
X
 
X
 
X
 
X
 
 

Bridleways
Paper
X
X
X
 
 
X
 
 
X
 
 

R O W
 
X
X
X
X
X
X
X
X
X
X
X

 
 
 
 
 
 
 
 
 
 
 
 
 

Oxford Data Capture:
 
 
 
 
 
 
 
 
 
 
 
 

Carlisle City Council Owned 
Digital
 
 
X
 
 
 
 
 
 
 
X

Channel Areas 
Digital
X
 
 
 
X
 
 
 
 
 
X

Channels 
Digital
X
 
 
 
X
 
 
 
 
 
X

Chemical control
Digital
X
 
 
 
X
 
X
 
X
 
X

Edging
Digital
X
 
 
 
 
 
 
 
 
 
X

Grass
Digital
X
 
 
 
 
 
 
 
 
 
X

Hedges
Digital
X
 
 
 
 
 
 
 
 
 
X

Land Terrier - current  - conveyed
Digital
 
 
X
X
X
X
X
X
X
X
X

Land Terrier minus Housing sold - All_sold
Digital
 
 
 
 
 
 
X
 
X
X
X

Lsvt_layer
Digital
 
 
 
 
 
 
 
 
 
 
X

Paths
Digital
X
 
X
 
X
X
X
X
X
 
X

Plan_boundaries
Digital
 
 
 
 
 
 
 
 
 
 
X

Play areas 
Digital
X
 
 
 
X
 
 
 
X
 
X

Rose beds 
Digital
X
 
 
 
 
 
 
 
 
 
X

Allotments 
Digital
X
 
X
 
X
X
X
X
X
 
X

Shrub beds 
Digital
X
 
 
 
 
 
 
 
 
 
X

Water courses 
Digital
X
 
 
 
 
X
 
 
X
 
X

 
 
 
 
 
 
 
 
 
 
 
 
 

Other (eg. DEFRA, Env Agency):
 
 
 
 
 
 
 
 
 
 
 
 

AONB boundary
Digital
 
X
X
 
 
 
 
 
 
 
 

NATPARK
Digital
 
X
X
 
X
X
 
X
X
 
X

Contaminated land
Paper
 
X
X
 
X
X
 
 
 
X
X


Paper
 
 
 
 
X
 
 
 
 
 
 

F&M outbreak - incl. Cont Land
Paper
 
X
X
 
X
 
 
 
 
 
 

Scheduled Monuments
Paper
 
X
X
 
 
X
 
 
 
 
 

Ancient Monuments
Paper
X
X
X
 
 
X
 
 
X
 
 

Archaeological Sites
Paper
X
X
X
 
 
X
 
 
X
 
 

Area of Great Landscape Value
Paper
X
X
X
 
X
 
 
 
X
 
 

Area of Mining Reserves
Paper
X
X
X
 
X
 
 
 
X
 
 

Area of Outstanding Natural Beauty
Paper
X
X
X
 
 
 
 
 
X
 
 

Area of Special Wildlife Interest
Paper
X
X
X
 
 
 
 
 
X
 
 

Area of Wetland Importance
Paper
X
X
X
 
 
 
 
 
X
 
 

CAD/MOD Safeguarding Area
Paper
X
 
X
 
X
X
 
 
X
 
 

Carlisle Airport Safeguarding Area
Paper
X
X
X
 
X
X
 
 
X
 
 

Cumbria Naturalist Trust Reserve
Paper
X
X
X
 
 
 
 
 
X
 
 

Forestry Commission
Paper
X
X
X
 
 
 
X
 
X
 
 

Lines over 33Kv
Paper
X
X
X
 
X
X
 
 
X
 
 

Lines under 33Kv
Paper
X
X
X
 
X
X
 
 
X
 
 

NCB Consultation Area
Paper
X
X
X
 
X
X
 
 
X
 
 

Proven and Potential Coal Opencast Sites
Paper
X
X
X
 
X
 
 
 
X
 
 

Registered Parks and Gardens
Paper
X
X
X
 
 
 
 
 
X
 
 

Spadeadam Danger Areas
Paper
X
X
X
 
X
 
X
 
X
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Commercial/Technical Services:
 
 
 
 
 
 
 
 
 
 
 
 

CCTV
Digital
X
 
X
 
 
 
 
X
X
 
X

Disabled Parking Access
Digital
X
X
X
 
X
 
 
 
X
X
X

Decrim
Digital
X
 
X
 
 
 
 
X
 
 
X

Footpaths
Digital
X
 
 
 
 
X
 
 
 
 
X

Rural Footpaths
Digital
X
 
 
 
 
X
 
 
 
 
X

 
 
 
 
 
 
 
 
 
 
 
 
 

Culture/Leisure:
 
 
 
 
 
 
 
 
 
 
 
 

134 miscellaneous tables 
Digital
 
X
 
 
 
 
 
 
 
 
 

CAprojects2000_1
Digital
 
X
 
 
 
 
 
 
 
 
 

CAprojects2001-2
Digital
 
X
 
 
 
 
 
 
 
 
 

CAtargets2001-2
Digital
 
X
 
 
 
 
 
 
 
 
 

Character areas
Digital
 
X
 
 
 
 
 
 
 
 
 

Circular walks
Digital
 
X
 
 
 
 
 
 
 
 
 

ECCO region
Digital
 
X
 
 
 
 
 
 
 
 
 

ESA
Digital
 
X
 
 
 
 
 
 
 
 
 

Farm trail
Digital
 
X
 
 
 
 
 
 
 
 
 

Fence
Digital
 
X
 
 
 
 
 
 
 
 
 

Grid 0.5
Digital
 
X
 
 
 
 
 
 
 
 
 

Grid 10
Digital
 
X
 
 
 
 
 
 
 
 
 

Grid 100 + map ref
Digital
 
X
 
 
 
 
 
 
 
 
 

Grid 2.5
Digital
 
X
 
 
 
 
 
 
 
 
 

Heath survey
Digital
 
X
 
 
 
 
 
 
 
 
 

Heather
Digital
 
X
 
 
 
 
 
 
 
 
 

Hedge
Digital
 
X
 
 
 
 
 
 
 
 
 

Natural areas
Digital
 
X
 
 
 
 
 
 
 
 
 

Project99_2000
Digital
 
X
 
 
 
 
 
 
 
 
 

Projects2000_1
Digital
 
X
 
 
 
 
 
 
 
 
 

Projects98
Digital
 
X
 
 
 
 
 
 
 
 
 

Projects99
Digital
 
X
 
 
 
 
 
 
 
 
 

RDA
Digital
 
X
 
 
 
 
 
 
 
 
 

RDPprojects2001-2
Digital
 
X
 
 
 
 
 
 
 
 
 

Talkintarn
Digital
 
X
 
 
 
 
 
 
 
 
 

Wildlife sites
Digital
 
X
X
 
 
 
 
 
 
 
 

Footpath definitive maps Dec 1989
Paper
 
X
X
 
 
 
 
 
 
 
 

Footpaths - see definitive above
Digital
 
X
 
 
 
 
 
 
 
 
 

NVC
Digital
 
X
 
 
 
 
 
 
 
 
 

NVC shade
Digital
 
X
 
 
 
 
 
 
 
 
 

Ownership
Digital
 
X
X
X
X
X
X
X
X
 
X

 
 
 
 
 
 
 
 
 
 
 
 
 

Planning Services:
 
 
 
 
 
 
 
 
 
 
 
 

Article 4(2)
Paper
 
 
 
 
 
 
 
 
X
 
 

Boundary of Special Control for Adverts
Paper
 
 
X
 
 
 
X
 
X
 
 

Cocklakes Safeguarding Area
Paper
 
 
X
 
X
X
 
 
X
 
 

Conservation Area post 1980
Paper
 
 
X
 
 
 
 
 
X
 
 

Conservation Area pre 1980
Paper
 
 
X
 
 
 
 
 
X
 
 

Dedicated Woodland
Paper
X
X
X
 
 
 
 
 
X
 
 

Footpaths
Paper
X
X
X
 
 
 
X
X
X
 
 

Health and Safety Executive
Paper
 
 
X
 
X
 
 
 
X
 
 

Listed Buildings
Paper
X
X
X
 
X
X
X
 
X
 
 

 
Paper
X
X
X
 
X
X
X
 
X
 
 

Local Authority Nature trail
Paper
X
X
 
 
 
 
 
 
X
 
 

Minerals Consultation Area
Paper
X
X
X
 
X
 
 
 
X
 
 

National Trust Property
Paper
X
X
X
 
 
X
X
 
X
 
 

Protected Roadlines
Paper
 
X
 
 
X
 
 
 
X
 
 

Quarries
Paper
X
X
X
 
X
 
 
 
X
 
 

Reservoir Catchments
Paper
X
X
 
 
X
 
 
 
X
 
 

RIGS Site
Paper
 
X
 
 
 
 
 
 
X
 
 

Solway Moss (Historic Battlefield)
Paper
X
X
X
 
 
 
 
 
X
 
 

Tree Preservation Orders
Paper
 
 
 
 
 
 
 
 
 
 
 

United Utilities consultation area
Paper
X
X
 
 
X
 
 
 
X
 
 

Waste Disposal Sites
Paper
X
X
 
 
X
X
X
 
X
 
X

Constraints (totals)
Paper
X
X
X
X
X
X
X
 
X
X
X

 
Paper
X
X
X
X
X
X
X
 
X
X
X

Consarea
Digital
X
X
X
X
X
X
X
X
X
X
X

Development allocations
Digital
X
X
X
X
X
X
X
X
X
X
X

Carlisle
Digital
X
 
X
X
X
X
X
X
X
X
X

 
 
 
 
 
 
 
 
 
 
 
 
 

Land Charges:
 
 
 
 
 
 
 
 
 
 
 
 

Section 106 Planning agreements
Paper
 
 
 
 
 
X
 
 
 
 
X

Section 38 Highways
Paper
 
 
 
 
 
X
 
 
 
 
 

Tree Preservation Orders
Paper
X
X
 
 
X
X
X
 
X
 
X

 
 
 
 
 
 
 
 
 
 
 
 
 

Legal:
 
 
 
 
 
 
 
 
 
 
 
 

Land Terrier (on old paper maps)(current data)
Paper
 
 
X
 
 
 
 
 
 
 
 

Land Terrier (on old paper maps)(historical data)
Paper
 
 
X
 
 
 
 
 
 
 
 

Appendix C – Potential Carlisle City Council GIS Applications

Partnership Projects

Connected Cumbria – Cumbria Hub Project 

The Cumbria Hub Project is an inter-authority project aimed at providing single access points for delivery of District and County services without the general public having to contact each and every authority that is responsible for the different functions.

From its very inception it was recognised that consistent District Local Land & Property Gazetteers built to BS7666 to agreed local standards and supported by open GIS standards for map based information were essential to join up local government service delivery in this way.

In terms of the project, the Districts are responsible for harmonising their Land and Property Gazetteers by the formulation and application of common addressing standards to deal with local conditions not covered in the national guidelines. Capita, as the highways contractor for Cumbria County Council, are responsible for upgrading their Local Streets Gazetteer so that the District authorities can link to it as prescribed by BS7666. 

The Capita gazetteer requires significant work since it has only been compiled for the purposes of highways and is not complete for the purpose of compiling Local Land & Property Gazetteers in support of wider service delivery. Many private roads and farm tracks are not included. “Pseudo- streets” – objects that need to be compiled as streets for the purpose of the gazetteer such as rivers, railways and walkways between houses on walkway estates need to be added. Additionally, naming conventions used by Capita do not follow national guidelines and rural road segments are excessively long – in some cases spanning the entire length of a District. This is compounded by the Capita gazetteer management system not being capable of importing or exporting in the defined NLPG Data Transfer Format (DTF 6.3) making exchange of information difficult. Currently Capita have withdrawn from the project due to financing not being forthcoming from Cumbria County Council to resource the upgrade to their gazetteer and systems.

Carlisle and Eden Local Strategic Partnership

Currently there are no specific GIS or LLPG projects in the context of this partnership but potentially there may be a need to share information and integrate Eden datasets – any system selected should ideally take this into account.

Eden use gazetteer management and GIS products supplied by Innogistic (Fast Gazetteer and Cartology DSI respectively). These products are fully compliant with national standards and support most of the major import/export data formats.

North Cumbria Primary Care Trusts Partnership - Joint Information Sharing and GIS Project

This project has been set up as a partnership between Cumbria Police, Cumbria Ambulance Service, Cumbria Fire Service, the Acute and Mental Health Trusts, Cumbria Social Services, the Carlisle Housing Association, and District Authorities and has been tasked with developing GIS datasets to support the objective of best targeting health care provision in the area.

Corporate Applications

Ordnance Survey (OS) Map Management

All UK Local Authorities are party to a Service Level Agreement (SLA) with the Ordnance Survey for the provision of a basket of OS Mapping. The cost of the agreement to the authority is £15,000 per year.

The following digital map data is supplied under the SLA:

· OS Mastermap – 1:1250 & 1:2500 Scale Mapping

· Landline – 1:1250 & 1:2500 Scale Mapping (due to be replaced by Mastermap)

· Addresspoint – List of postal addresses with OS coordinates of position

· 1:10,000 Scale colour and black & white raster – images of 1:10,000 scale maps

· 1:50,000 Scale colour raster – images of 1:50,000 scale maps

· 1:250,000 Scale colour raster – images of 1:250,000 scale maps

· OSCAR Asset Manager – 1:2500 scale road network data

· Landform Profile – 1:2500 scale contour data

The authority would benefit from a Map Management System able to centrally store and deliver this digital map information to departmental users at their desktops.

Local Land & Property Gazetteer (LLPG)

A central corporate Local Land and Property Gazetteer built to the BS7666 standard would benefit the authority by eliminating duplicate address gazetteers maintained by several departments and eventually replacing them with a single definitive gazetteer. A single Unique Property Reference Number (UPRN) for each property would provide cross-referencing between systems and allow for seamless sharing of information between departments and information delivery to the public via a single service point – call centre, internet, Civic Centre Reception, or by telephone.

Compilation of a BS7666 LLPG would also fully enable the authority to engage in national initiatives such as the National Land & Property Gazetteer (NLPG), the National Land Information System (NLIS) and the UK Planning Portal.

Use of a GIS is essential to enable compilation of the map-based information defined by BS7666.

Legal and Democratic Services Applications

Local Land Charges

Currently a CON29 Search must pass through Land Charges Section, Environmental Protection Services, Planning Services, Commercial & Technical Services, and Cumbria County Council for completion. This is a labour intensive process. To aid in reducing this overhead, the Land Charges module of the ACOLAID system also used by Planning Services has been procured enabling a degree of application processing in a unified system. Only textual information is being captured at the moment however. 

If all applicable map based information and associated attributes kept by the council were stored digitally, cross-referenced using the LLPG UPRN and managed using the GIS extensions available to be embedded in ACOLAID, the majority of searches could be completed in one office without having to be referred to other departments. With further development it would be possible to automate searches. 

Electoral Register

Linking to the corporate LLPG would eliminate the need to keep a separate gazetteer of addresses for electoral registration purposes. Cross-referencing would also allow a member of the public to seamlessly register to vote, register for Council Tax or register for other council services through a single point of contact.

Property Conveyancing

Unless a property is being conveyed as a Transfer of Whole, the Land Registry requires that the transfer document refer to a marked copy of the Ordnance Survey Map. Additionally, the Stamp Duty Land Tax Regulations that come into force on he 1st of December 2003 require that property be conveyed with reference to the National Land & Property Gazetteer (NLPG) UPRN.

Access to a Mapping System delivering OS Maps and a link to the Local Land & Property Gazetteer, in turn linked to the NLPG, would be of benefit.

Planning Services Applications

Planning Application and Building Control Application Processing

The processing of a Planning or Building Control application is very labour intensive requiring considerable research into the planning history of a site, any planning constraints that may affect (e.g. Conservation Areas, Listed Buildings etc), and identifying neighbour consultees. Speeding up this process has been greatly aided by the introduction of the Planning and Building Control modules of the ACOLAID system also used by Land Charges. Only textual based information has been captured so far however – Planning and Building Control Staff must still refer to paper maps indicating the extent of planning constraints and other information. 

If all applicable map based information and associated attributes kept by the council were stored digitally, cross-referenced using the LLPG UPRN and managed using the GIS extensions available to be embedded in ACOLAID, the majority of Planning and Building Control Applications could be completed more efficiently without having to locate and refer to paper maps held at various locations. With some development it would be possible to further automate straightforward applications. 

Local Plan Production

ODPM Planning Policy Statement 12 – Local Development Frameworks requires that proposals maps be available in electronic form both for accessibility and to enable them to be easily revised. This is generally taken to mean that they be stored and edited in a GIS and published on the Internet.

The Local Plan Section currently uses Fastmap to store some of this information, with the remainder on paper maps. No text-based information is stored in this way due to limitations in Fastmap capabilities in this area. Publishing of the Local Plan on the Internet currently requires the work to be done externally at significant cost to the council since there is no capacity to do this in-house.

Use of a full functionality GIS supported by an Internet Map Server Application would help to serve this need.

Property Services Applications

Land Terrier and Property Asset Management

The Council's land holdings are very diverse in nature. They represent an extremely valuable asset, but also can be a cost on resources, which are used across all Business Units as service providers. This asset needs to be managed and maintained by Property Services jointly with Commercial and Technical Services and the financial costs of ownership/occupation need to be considered in conjunction with Financial Services. Government initiatives are driving local authorities to tailor property resources to service delivery in the most cost effective way.  

The tools and information needed for Property Services to manage this delivery are currently made up from an assortment of piecemeal paper and electronic records.  These commonly do not talk to each other, or anyone else that may have a call on property information. This silo approach is wasteful of resources.  

Property Services are endeavouring to improve and advance the situation within the Unit. Steps are currently being taken to digitally record the Council's land ownership (Terrier) through a stand-alone GIS tool. Also, the Property Asset Management database is due to be up and running by April 2004.

It would be of considerable benefit, and produce efficiency savings for the Authority as a whole if this information could be stored centrally and integrated with information from other Business Units. The quality, content and the reliability of source information would be considerably improved and, not only could it be shared across other Business Units, but with the appropriate controls and restrictions, certain aspects could be made available to the public at large.

Environmental Protection Services Applications

Contaminated Land Register

The authority has a statutory obligation to compile and maintain a computerised register of contaminated land. Information for this register needs to be obtained from a variety of sources including current and historic Ordnance Survey Maps, Coal Board maps, Environment Agency information, and the British Geological Survey. Access to Planning and Land Use information is essential to identify receptors such as residential areas and school playgrounds. Currently these sources are plotted onto paper maps and referred to a locally stored MS-Access database. 

The Contaminated Land Register would benefit from being completely digitised in accordance with the statutory requirement and stored in a corporate database to enable wide spread access to the data from areas such as Planning Services and Land Charges.

Register of Private Water Supplies

The authority is obliged to maintain a register of private water supplies and is responsible for monitoring water quality. Currently this information is stored on paper maps and a stand-alone database. Storing and managing this information in a GIS and integrating it with additional environmental information such as pollution or nitrate run-off would help manage environmental incidents. In particular, ability to easily integrate this information with data from MAFF and the County Council during the recent Foot and Mouth epidemic would have been extremely beneficial.

Air Quality Monitoring and Noise Zoning

Air quality monitoring and noise zoning are issues that Environmental Protection Services would like to address. The two application areas require similar source information – locations of industrial premises, road network information, patterns of wind speed etc, but it would be difficult to integrate these sources and analyse them using paper maps. 

Use of GIS would enable these sources of information to be effectively integrated and analysed to address these important quality of life issues.

Commercial and Technical Services Applications

Building and Grounds Maintenance

Commercial and Technical Services maintain on behalf of the authority large quantities of land and property – buildings must be maintained, grass verges must be cut, and public gardens tended. In support of this, a GIS providing the ability to capture, edit and share map based information from the Ordnance Survey and overlaid information from other council departments such as the Property Terrier, would be a valuable tool enabling more efficient management of these assets.

Highways

Responsibility for highways within the district is split between Carlisle City Council who are responsible for maintaining all unclassified urban roads and Cumbria County Council (through their contractor Capita) who are responsible for maintaining classified and rural roads. In support of these functions a GIS with access to up to date digital Ordnance Survey mapping and the Local Streets Gazetteer maintained by Capita would be an invaluable tool. Additional datasets that would be of value are maps showing the division of highways responsibilities between the two authorities, utility information, street inventory information (street lighting, fences etc), and information logging location of incidents resulting in an insurance claim against the authority so that liabilities can be maintained and remedial action taken.

Refuse Collection and Street Cleansing

Planning the efficient collection of refuse and cleaning of streets is a significant logistical task. GIS route planning, talking into account road network information, refuse collection points and information on refuse volumes could help make this service more efficient.

Street Intelligence

Commercial and Technical Services have workers on the streets who could collect as part of the normal course of their duties up to date “street intelligence” about neighbourhood conditions that could be useful to other departments if it were managed. Information on incidents could potentially be reported before the general public become aware of them, locations cross-referenced by address to the LLPG or national grid reference stored in the GIS and the whole incident logged and managed by the Customer Relationship Management (CRM) system.

Leisure Services Applications

East Cumbria Countryside Project (ECCP)

ECCP currently use a MapInfo desktop GIS to make Woodland/Habitat designs and to produce illustrative maps for scientific lectures/presentations. In order to make these designs and illustrative maps they require to integrate a variety of environmental information including SSSI, AONB, and habitat data. Much of information used would also be useful to other departments such as Planning and Land Charges who keep separate copies of the data in different formats. The ability to share data would be beneficial, as would a fast network link between the Warwick Bridge ECCP site and the main Carlisle City Council offices.

Prioritised Leisure Service Delivery

The Sports Development section would like to use GIS to aid in targeting resources to deprived areas in order to encourage young people to take up sport rather than engaging in anti-social behaviour. GIS would enable socioeconomic and crime pattern data to be integrated with map based data and analyzed to highlight where resources should be targeted.

Economic and Community Development Applications

Economic Development

Economic Development work is often reliant on mapping to illustrate points in reports and to plan and illustrate the geographic effect of economic development initiatives. At the very least a mapping system would be beneficial to support this work with tools for creating and overlaying additional information. GIS could also be used to model the potential effects of projects and aid in targeting resources.

Crime and Disorder Partnership

Most crime and disorder information supplied by external bodies such as the Police and Home Office is geographically related either to national grid references, wards or postcodes. GIS provides a powerful analysis tool to identify clusters of incidents, spot patterns and to target resources to those areas where they are most needed.

Revenues and Benefits Applications

Council Tax /NNDR

Linking to the corporate LLPG would eliminate the need to keep a separate gazetteer of addresses for Council Tax and Business Rates purposes. Cross-referencing would also allow a member of the public to seamlessly register to vote, register for Council Tax or register for other council services through a single point of contact.

Customer and Information Services Applications

Customer Relationship Management (CRM)

LLPG can support CRM by providing a Unique Property Reference Number (UPRN) that acts as a cross-reference to all related information to a given address. In this way queries relating to a single address and services delivered can be served though a single access point rather than a customer having to contact each individual department responsible for these services – Joined-up service Delivery.

GIS can support CRM through its ability to answer queries relating to spatial information not specifically tied to a particular address or relating to linear objects such as drainage networks that cannot be related to a single point: 

e.g. 
“Am I in a conservation area?”

“Who is responsible for the leaky drain outside my house?”

“Why is somebody building a large ugly building in the field on the hill I can see behind my house”

“What planning applications have been submitted within 20 metres of my house?”

Member Support and Employee Services Applications

Emergency Planning

Maps are essential in the management of many Emergency Planning incidents. During the recent foot and mouth epidemic exclusion zones were set up around infected farms, water sources had to be identified, cull areas defined and access routes policed. Access to up to date map information would have been invaluable but most of this had to be obtained from external bodies such as MAFF and the County Council and was out of date as soon as it was received. Access to a GIS with up to date information to help manage the crisis would have been a valuable tool.

Another potential application is in the event of the need for a major evacuation - access to population information, road routes, and amenities such as leisure centres would be essential. This information can be integrated most efficiently in a GIS and planning can be done faster and more effectively than in a system relying on paper record and maps.

The principle need for GIS in this area is for a system that can easily import and integrate available data from external sources in many different digital formats and is flexible enough to respond to the analysis needs of a great range of unpredictable emergency incidents.

Member Information

Development of an Internet based GIS delivering maps to Councillors and the wider general public using browser-based technology would provide a quantum leap in the level of information it would be possible to supply to non-executive members. It would be possible for Councillors to view planning & building control applications and their map context, road schemes, environmental registers etc at home over a reasonably fast Internet connection without the need for special software to be installed.

Strategic and Performance Services Applications

Research and Performance Monitoring

Much socio-economic data such as census information, relative prosperity data, social deprivation, crime figures etc are geographically related to ward or postcode areas. Often these areas are not contiguous and need to be integrated so that information can be extracted. GIS can provide a powerful tool for the integration and analysis of this information in order to measure performance in target areas like crime reduction and alleviating poverty, and to target resources to geographic areas that need them most. GIS also provides the means to graphically illustrate evidence in support of policy documents e.g. transport network issues, journey to work times, and clusters of incidents.

Appendix D – Example of Quantifiable Efficiency Savings in Planning Services

Development Control Application Processing

Task:
Current Time (Mins)
Est. Time with GIS (Mins)

Receipt of Application
12
12

Check Application and Collect Fee
 
 

Allocate to Officer
 
 

 
 
 

Record Creation
10
10

Create ACOLAID Record
 
 

Link to or Create Address
 
 

 
 
 

Validation of Application
25
15

Check Application Valid
 
 

Create File
 
 

Identify Location on Map
 
 

Identify Neighbour Consultees
 
 

 
 
 

Plotting Of Application
30
2

Identify Policy Constraints Affecting on Map
 
 

Plot Location on Map
 
 

 
 
 

Consultation and Publicity
10
10

Print Letters
 
 

Print Site Notice
 
 

 
 
 

Report & Recommendation
270
270

Site Visit
 
 

Consider Consultee Responses
 
 

Follow up Issues
 
 

 
 
 

Decision - Delegated Powers
60
60

Draft Decision Notice/PW3
 
 

 
 
 

Total
417
379

 
 
 

Minutes Saved per application
 
38

Applications Per Year

1339

Annual Saving (Days)
 
117.78

% Saving
 
9.1%

Development Control Enquiry Processing

Task:
Current Time (Mins)
Est. Time with GIS (Mins)

Initial Processing
15
5

Post/Phone/Reception Query
 
 

Identify Land
 
 

Assemble Information - identify policies, application, file etc
 
 

 
 
 

Identify Additonal Issues
15
15

e.g. Consult with external body, County Highways etc
 
 

 
 
 

Query Resolution/Outcome
10
10

 
 
 

Total
40
30

 
 
 

Minutes Saved per Enquiry
 
10

Estimated Enquiries per Year

1336

Annual Saving (Days)
 
30.93

% Saving
 
25.0%

Development Control Applications & Enquires 1999 – 2003


1999
2000
2001
2002
2003 to date

Applications & Determinations
1054
1104
1274
1412
1339


Estimated No. Enquiries
1248
1325
1360
1328
1336
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Appendix E – Examples of Internet GIS

Examples of Internet GIS tend currently to be quite limited in their scope due to relatively slow download speeds available to most of the general public. There are a great many more Intranet GIS used by Local Authorities which tend to be more comprehensive, but are not accessible to be viewed from outside. Development is proceeding apace however and as broadband becomes more widely available more comprehensive systems can be expected to appear over the next two years.

Bucks Online  (Hosted by Maps Direct)

http://www.bucksonline.gov.uk/BucksMaps/BucksMaps.htm
Chichester District Council (Hosted by Maps Direct)

http://www.maps-direct.co.uk/mapsdirect/index.asp?id=4&ak=CHST
GDC MapInfo PlanWeb Demonstrator

http://194.200.211.10/planweb2/
Username: 
carlislecc

Password:
carlislecc

Lancashire County Council

http://mario.lancashire.gov.uk/
Medway Council

http://medgis.medway.gov.uk/
Royal Borough of Kingston-upon-Thames

http://isis.kingston.gov.uk/
St Albans City & District Demonstrator (Hosted by Cadcorp)

http://www.cadcorpsis.com/stalbansplanning/
Wiltshire County Council Highways (Hosted by Maps Direct)

http://www.wiltshire.gov.uk/clarence/
Wiltshire & Swindon Pathfinder GIS (Hosted by Maps Direct)

http://www.maps-direct.co.uk/waspathfinder/frontpage/index.asp
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