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Summary
Hartlepool is one of fifteen pilot studies looking into Integrated Urban Drainage approaches for DEFRA in 2007
and early 2008. Key stakeholders are Northumbrian Water Limited, Hartlepool Borough Council and the
Environment Agency with Mott MacDonald the study consultants.
Hartlepool is an urban conurbation with a population of approximately 90 000. Actual and potential flooding
sources include the sewerage system, highway drainage system, tidal ingress, watercourses and overland flow.
There are numerous proposals for new development, which include the harbour area with the potential for 3,000
+ houses and other amenities. Flooding from the various sources does impact on property and public amenities.
Access to the local hospital is also affected. Hartlepool is primarily a pumped system and drainage infrastructure
is affected by tide levels.
The study has looked to assimilate all available data impacting on urban drainage issues in the Hartlepool
catchment and allow easy access to review this data and make more informed decisions. In addition the pilot
study has looked at how prioritised solutions to problems in the catchment could be implemented.
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Introduction
This study has been carried out in response to a
request from DEFRA for organisations to submit
proposals for the promotion of integrated
approaches to managing urban flood risk. The
intention has been to formulate and evaluate a
strategy for the management of flooding from
various sources with multiple stakeholders. The
strategy has been applied to Hartlepool with the
aim of producing an integrated urban drainage
plan for the town. The output from this study will
be considered by DEFRA, with the outputs from a
number of similar studies.
Hartlepool is an urban conurbation with a population of approximately 90,000. Historically Hartlepool has been a
thriving industrial port, serving the ship building, coal and timber industries. Following the industrial decline of
the 1970s and 1980s the town is now experiencing a revival centred on the construction of a large marina
complex. Initial discussion with Third Parties confirmed that actual and potential flooding sources included the
sewerage system, highway drainage system, tidal ingress, watercourses and overland flow. There are numerous
proposals for new development, which include the harbour area with the potential for 3,000 + houses and other
amenities. Flooding from the various sources does impact on property and public amenities. Access to the local
hospital is also affected. Hartlepool is primarily a pumped system and drainage infrastructure is affected by tide
levels. Due to the diverse sources of flooding we will have a number of additional pilot study stakeholders.

Background on Pilot studies
Defra selected 15 pilot studies to run from December 2006 until March 2008, costing £1.7 million. The pilots
were officially launched on 15 January 2007 by Ian Pearson MP, Minister for Climate Change and Environment.
The pilot projects are focusing on three main questions:
•

Identifying causes of flooding in urban areas and considering the best ways of managing urban drainage
Figure 1 Pilot location map
to reduce flooding.

•

Examining the effectiveness of partnership working
between the various drainage authorities (water
companies, local authorities, Environment Agency,
Internal Drainage Boards) currently, and how partnership
working could be improved to find solutions to urban
flooding problems.

•

Testing new approaches to reduce the future impact of
urban flooding on people and the environment, including:
use of models to identify where the water is coming from,
surface water management plans, and effective
management of stormwater through sustainable drainage
systems and above-ground flood routing.
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Figure 1 maps the location and names each of the pilot projects. A detailed summary of the issues being
addressed by each pilot is available through the Defra IUD website homepage (Defra 2007).
The locations vary from established urban areas with combined sewers (e.g. North Brent), to green field locations
where substantial new housing is planned (e.g. Marston Vale) and locations where river, coastal and sewer
flooding are all issues (e.g. Torbay). In all cases a partnership of Water Company, Environment Agency and local
government has been established, but is led by a different organisation in each case. In some cases the partnership
has been widened to include developers, internal drainage boards, consulting engineers and members of the
public. Each pilot partnership is working towards resolution of an existing or growing urban flood risk issue.
Some are undertaking detailed modelling and engineering design work to propose technical solutions. Others are
collaborating to share data and information so that they can first understand flood mechanisms. Some are tackling
the institutional barriers to integrated urban drainage head-on. Elsewhere, pilots are concerned with the planning
process and developing or testing surface water management plans.

Intended approach in Hartlepool

The proposed strategy for the pilot study was divided
into 3 stages, each requiring stakeholder approval
before progression to the next phase. This broadly
follows the strategy outlined in the Sewerage
Rehabilition Manual for catchment planning,
published by WRc, modified as appropriate.
Stage 1 - initial planning stage (issue identification
and development of the stage 2 brief).
Stage 2 - diagnostic study (detailed investigation of
significant issues and production of an integrated
urban drainage plan).
Stage 3 - Develop solutions (identification of potential
solutions and associated costs) and responsibilities.

Hartlepool - Location Plan
Actual and
potential flooding
sources:
•
•
•
•
•

sewerage
system
highway
drainage
system
tidal ingress
watercourses
overland flow

Figure 2 Hartlepool Location Plan

The Hartlepool pilot study has required an open engagement by all of the key stakeholders, to help produce an
integrated catchment plan. The lead organisation for the pilot study is Northumbrian Water, supported by a
steering group consisting of Hartlepool Borough Council and The Environment Agency.
The steering committee identified other stakeholders and has managed the pilot process utilising regular
structured meetings. Open meetings with other stakeholders including the Public have been planned.
In order to maximise progress throughout the Pilot study, strong stakeholder relationships have needed to be
developed, within the structured project strategy. Ultimately, the needs of the drainage system must be
prioritised over the needs of the individual stakeholders as part of a risk based process. This will be necessary to
demonstrate fairness and impartiality. This will not be solved within the Hartlepool pilot study but mechanisms
to achieve this will be explored.
The study has had two main objectives.
The first is to develop and evaluate a strategy for the management of flooding from various sources and with
multiple stakeholders, with the purpose of applying this strategy to any catchment. This will be evaluated by
DEFRA, along with the other pilot projects, with the aim of developing a national strategy
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The second is to to identify the most cost-effective mix of measures on which the integrated urban drainage
strategy for Hartlepool can be based and developed.

Project team & stakeholders
In order to embrace the needs of the various stakeholders the project strategy has included a programme of
structured meetings. As lead organisation NWL has taken responsibility for ensuring that the objectives are met
throughout the project and that the budget is not exceeded.
The main stakeholders for the pilot study were identified as Northumbrian Water, Hartlepool Borough Council
and the Environment Agency. As an indication of the commitment of these stakeholders, they each appointed a
project manager in anticipation of the study.
Northumbrian Water, Hartlepool BC and the EA have ongoing work in Hartlepool utilising external consultants.
It was agreed that the main consultant for the pilot study would be Mott MacDonald, who are compiling a
catchment plan for the Hartlepool on behalf of Northumbrian Water.

Hartlepool – Who is involved?
•

Primary Stakeholders
- Northumbrian Water Limited – Lead
- Hartlepool Borough Council
- Environment Agency

•

Other Stakeholders
- Includes Housing Hartlepool, Hartlepool Revival, Hartlepool New Deal for
Communities, Tees Valley Regeneration, English Heritage, Natural England, PD
Ports and other developers.

•

Consultants
- Mott Macdonald – Lead
- Jeremy Benn Associates (supporting EA)

Hartlepool – Sample Data Sources
Sources and Information have included:
• NWL
- Hartlepool Catchment Plan Dec 06
- Corporate Asset records
•

Environment Agency
- Hartlepool Flood Mapping Data including Flood Zone Data
- Tunstall Farm Beck Model Information
- Valley Park / West Park Thresholds
- Lidar Data
- Agency Asset records

•

Hartlepool Borough Council
- Tees Valley Strategic Flood Risk Assessment Report
- Aerial Photos
- “NWA PPM” – Historic Planned Maintenance
- Hartlepool Coastal Protection Strategy Report
- “Hartlepool Flooding Issues”
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•

Others
-

HBC Asset records
HBC Planning Portal
Adverse Weather Plan
Envirocheck
IUD Pilot Data
DEFRA Guidelines etc
Other Stakeholder Data including residents and Developers

Hartlepool – Where are we?
Stage 1
•
•
•
•

•
•

Stage 1 of the Pilot Study focussed on data capture
Regular meetings have been held with the key stakeholders
High level presentations to Stakeholder management teams have been held
A visual database, using Mapinfo as a platform, has been developed incorporating data from multiple
stakeholders and external sources
o The data incorporated now includes that available from primary stakeholders:
- NWL
- Hartlepool Borough Council
- EA information
o The data incorporated from other sources and stakeholders includes:
- Envirocheck including Historic Mapping
Data review ongoing for all information available to date
Given the size of the catchment and range of issues, 3 areas were selected for more detailed investigation
and analysis: Middle Warren to Brus, Valley Drive / Tunstall and Stell.

Stage 2
•
•
•
•

Stage 2 of the Pilot Study has focused on more detailed investigation of the 3 areas Selected at Stage 1 :
Middle Warren to Brus, Valley Drive / Tunstall and Stell.
The Stage 2 investigations are nearing completion and have focussed on 4 key areas: Structural,
Environmental, Operational and Maintenance and Hydraulic. Where appropriate existing data including
hydraulic models has been extended to allow a more comprehensive review of the sample areas.
A review of the impact of future legislation (WFD etc) on Hartlepool will be included within Stage 2.
A public open day and presentation is planned for late February 2008.

Stage 3
•
•
•

Stage 3 is looking to develop prioritised outline solutions
A catchment report is now under preparation
A review of lessons learned will take place and a report for DEFRA will be produced
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Examples of the visual database and a DTM for one of the areas
under investigation.

Figure 3 Visual database and DTM
As noted previously, the initial phase of the project primarily consisted of a major data collection and
collation exercise to create a visual database, using Mapinfo as a platform. Given the extent of the Hartlepool
study area and the wide range of issues / problems, we targeted our investigations on 3 areas:
•
•
•

Middle Warren to Brus
Valley Drive
The Stell

These areas have helped provide a focus to assist in understanding how Integrated Urban Drainage might
work in an area such as Hartlepool whilst also looking at how schemes might be prioritised and promoted in
the whole study area.

Integrated Urban Drainage
WaPUG & CIWEM Conference – Newry March 2008

Area 1 – Middle Warren to Brus
Figure 4
Issues in Area:
•
•
•
•
•
•
•
•

Brus Pumping Station
Outfall on Beach / Interface with
marine environment
Proposed new development
Flooding
Ownership of large diameter surface
water culvert / sewer
Changes to existing development plans
Inconsistencies in data
Potential redevelopment of a strategic
site - Hospital

Area 2 – Valley Drive / Tunstall
Figure 5

Issues in Area:
•
•
•
•
•
•

Proposed new development including
inconsistent timing and scope
Flooding – multiple sources
Culverted watercourses
Changes to existing development plans
Inconsistencies in data
Residents Action Group

Area 3 - Stell
Figure 6

Issues in Area:
•
•

•
•
•

Proposed new development including
inconsistent timing and scope
Flooding – multiple sources – although
major NWL works have taken place in
recent years (2006-2007) to resolve
issues at Honiton Way and Boston
Close with further schemes currently
being prioritised
Sewer network issues – blockages etc
Changes in land use plus uncertain redevelopment plans
Potential plans for EA to “remove”
hard flood defences to allow land to
return to former use
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Scale of actual or potential flood risk problem
There are significant areas at risk of fluvial or coastal flooding. These are plotted out using the EA zone 2 and
3 flood risk maps. Actual flooding has occurred in numerous locations.
In addition there are significant numbers of highway, curtilage and property flooding in the area. Significant
numbers of these overlap with areas at risk to coastal or fluvial flooding.
There are typically
¾ 15 highway flooding locations
¾ 25 DG5 Internal property flooding locations
¾ 60 DG5 external flooding locations
There are significant numbers of areas requiring additional investigation to understand flooding issues. There
are also multiple operational and maintenance issues which need addressing.
Key factors influencing and impacting on these Flooding issues in the future will include all new
Development in the Catchment and also Climate change.
Figure 7 – Visual Database with historic flooding issues, Zone 2 and Zone 3 River and Coastal Flooding and
Development sites
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Types of solutions proposed as a result of the integrated
planning approach
A range of solutions will need to be considered across the catchment. These will include traditional “hard
engineering” solutions in specific areas as well as improved operational and maintenance elements to enhance
capacity elsewhere or indeed in parallel to the “hard engineering”. There are and will be in the future significant
opportunities to look at SUDS solutions and also perhaps “separation” options.
Specific examples currently being investigated include:
•

SUDS solutions for some new (major) developments which lend themselves to this approach

•

Upstream balancing ‘ponds’ to relieve pressure on watercourses to solve fluvial, sewer and highway
flooding. In the past in one area the proposed pond solution to resolve fluvial flooding was not cost
beneficial. Linking all the flooding elements together is likely to beneficially change the cost benefit
significantly if looking at resolving the problem holistically.

Evidence on the benefits of the integrated approach
Looking at how the IUD approach to date has added ‘value’ in terms in terms of reducing flood risk or saving
costs.
Added value
•
•
•
•

Dialogue with planners improved – with real long term benefits to all
Early approaches
IUD solutions with agreed responsibilities look a real possibility
Major savings in data procurement in time and cost. E.g. Lidar, aerial photos, Ground info etc

Comparison with ‘business as usual’
•
•
•

•

Development can proceed with ‘no system capacity’ actually being available
Tanks in ground or no foul capacity (delays) costs more
The same data is often procured by multiple agencies to varying qualities impacting on programme
and overall project cost. E.g. a simple example for Hartlepool is the procurement of Envirocheck
information which cost circa £11k. HBC already had this data but licence issues precluded the
transfer of the data for this specific project. Conversely HBC provided high quality aerial photos free
of charge.
GIS data inconsistent between agencies where assets on multiple systems

Specific barriers to actually implementing IUD currently.
Key points identified at present include:
•
•

•

Development of a detailed dialogue re SUDS and responsibility – LA/EA
Data
o Data Management – Tools need to be implemented. See example of potential tool NEWS–
Internet based – not specific GIS branded software
o Data Protection – may prevent some data being shared in a more “public” way
Communication Strategies and Stakeholder engagement – individual organisation have specific
requirements, needs and processes to follow.
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Data Sharing

Figures 8 and 9
Screen shots of “internet browser” style GIS system
which could allow multiple stakeholders to access key
data without the need for specific GIS software on
individual computers.
This is based on use of standard browser technology and
is based on a system already developed and in use in the
public sector.

Way Forward
Key areas of focus in the remaining study period include:
•
•
•
•
•

Continued focus on 3 specific areas to conclude detailed understanding of issues and solutions where
appropriate.
Prioritisation approach to be finalised.
Impact of WFD to be assessed.
Finalise reporting format.
Overall catchment document with individual ‘cause reports’ for specific sub-consultants.
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