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EXECUTIVE SUMMARY

The National Technical Advisory Group (NTAG) on Flooding Issues was set up in November 2003
upon the recommendation of an Ad Hoc Committee of Ministers on flooding issues. Following the
development of a draft framework for sustainable flood management (SFM) (now being taken
forward by the Flood Issues Advisory Committee (FIAC)), the Scottish Executive plans to put the
SFM proposals out to consultation early in 2006.

Objectives of the Pilot Study

The overall aim of the pilot study is to test and evaluate the application of the work developed by
NTAG on sustainable flood management (SFM) and provide a practical dimension to the
consultation paper. The objectives of the pilot study are summarised as:

·  Consider the relevance of the draft definition, objectives and principles to flood prevention;

·  Identify which indicators are of practical use, which are aspirational, and whether there are any
gaps or better measures of sustainability;

·  Consider how different weightings might be applied to different indicators;

·  Consider whether using the indicators to prioritise schemes would adequately reflect the overall
aim to protect life and property and reduce flood risk;

·  Evaluate each project against the sustainable flood management indicators and weightings; and

·  Highlight the lessons learned.

Consideration has also been given to: the applicability of the draft indicators to different types of
flooding; the usefulness of the indicators to SEPA as regulator of CAR; the use of the indicators in
prioritising options (in a local and national context); integration with other plans; and the utility of
the indicators in reflecting the trend towards a more sustainable approach to flood risk management.

In recognition of the need to concentrate on testing SFM against flood prevention schemes, the team
has engaged with a range of local authority practitioners. To take account of wider implications (such
as those emanating from the WEWS Act, Scottish Planning Policy, CAR and SEA) stakeholders
from the SE and other relevant authorities have also been involved.

The pilot study has been based around testing the relevance and practical use of the SFM objectives,
principles and indicators on a range of schemes through the use of practitioner workshops. The
workshops have been promoted as a forum for learning about SFM and have provided a significant
amount of structured feedback on the overall SFM planning process.

Selection of Schemes for  Study

An important element of the pilot study was the identification of suitable flood prevention schemes
or projects to test the application and suitability of the proposed SFM objectives, principles and
indicators. Outline details of the selected schemes were presented at the workshops by the
commissioning local authority and initial views expressed on the importance, relevance and
practicality of the SFM indicators in relation to the project presented to prompt wider discussion and
evaluation. Emphasis was always placed on using the scheme(s) presented and the experiences of
workshop attendees on other schemes or projects to test the SFM objectives, principles and indicators
- not the reverse. Although it is recognised that there may be future opportunity to use the framework
to examine the sustainability of implemented schemes, it was not the purpose of the pilot study to
test the schemes.

From an initial list of 17 flood management schemes a shortlist was identified as providing a
sufficiently representative coverage against a range of criteria including nature of flood risk, type of
flood management solution, number of properties affected, scale, age, and availability of
information. The schemes selected were Perth, which was presented at workshop 1, Rothesay and
Moredun (workshop 2) and the River Kelvin and the Glasgow Strategic Drainage Plan (workshop 3).
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In addition to the schemes considered at the workshops, the SNH Seminar held on 14 September
‘Sustainable Flood Management: are we getting there?’  also considered a further 4 schemes as case
studies including the River Devon Catchment, Brechin Flood Prevention Scheme, the Tarland
Catchment in Aberdeenshire and the Ripon Multi-Objective Project in Yorkshire.

Independent Review

An independent review of the draft framework was carried out by Professor Barbara Carroll.
Professor Carroll gives broad support to the draft framework and considers that the use of Objectives
correlates with SD appraisal/assessment methods used in other sectors, most notably, the land use
planning sector. The use of Principles, rather than a rigid framework, should allow for creativity and
flexibility of SFM design that responds to the character of the receiving environment. Professor
Carroll strongly agreed that the most appropriate indicators should be identified even if the means for
measurement are not yet available. Although weighting of indicators and determination of a single
measure for appraisal may be desirable, she considers that scoring/weighting can introduce bias and
makes appraisal more absolute than such assessments can be. Professor Carroll included a number of
suggestions for improvement, including drawing on the language and methods employed in strategic
environmental assessment and sustainability appraisal, which have been considered during the study.

General Points from Practitioner  Workshops

A number of general points on the structure and practicality of the draft SFM framework were
distilled from the workshop discussions. Key points include:

1. It is recognised that managing flood risk sustainably is complex but there was general concern
that the draft framework, as it stands, is too complicated to enable effective use by practitioners.
Further work should concentrate on rationalising the components and indicators.

2. It is important to work with local authorities to establish areas where there is already best
practice and where changes in culture, process, and stakeholder interfaces may be required.

3. There appears to be some significant overlaps between the principles and objectives. There is
need for the relationships between the principles and objectives to be clarified. The language of
the detailed meanings and resulting indicators needs to be understandable.

4. While aspects of the SFM framework apply directly to flood prevention schemes, further
clarification is needed to emphasise that SFM provides the framework for considering flood
prevention schemes within the wider context of catchment-wide flood risk management.

5. Give consideration to removing the measurement indicators for the principles from the draft
framework and replace with some means of demonstrating compliance.

6. Some concerns were raised about how the indicators would be used in the decision-making
process. More work is need on how the indicators may be combined together and, if weighting is
to be used, how this would be done.

7. The SFM paper would benefit from a glossary of terms, and any future guidance should be
accompanied by a software tool to directly assist practitioners.

8. Since SFM will require the deployment of multi-disciplinary expertise from a wide variety of
stakeholders, concerns were raised about whether there are sufficient skilled resources available.
Nevertheless the benefit of the overarching nature of SFM in bringing together engineering,
environmental, planning and other disciplines was recognised.

9. There will be need for a forum to support ongoing education, a consistent reporting format, and
to facilitate feedback between the Scottish Executive and the local authorities.

10. Implementation needs to be accompanied by a review of funding arrangements, both a strategic
and local level, since the current system will not wholly support the SFM approach.
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In addition to these general points, the practitioner workshops and independent review generated a
significant discussion on the detail of the current proposals. Based upon these discussions, the project
team has developed some initial recommendations for further development of the SFM framework.

Pr inciples

It is recommended that consideration be given to a number of suggested changes to the principles:

·  Deletion of Principle 1 (Scope) given that it is best used to qualify to the definition.

·  Combination of Principles 4 (Decision-making) and 7 (Options) into a single principle labelled
Option Appraisal, and

·  Possible deletion of Principles 6 (Resources) and 8 (Environment) since it is considered that
these aspects are covered by the Environment Objective.

This means that the total number of principles could potentially be reduced from 12 to 8, which
would contribute to simplification of the framework. Deletion of Principles 6 and 8 would need to be
given careful consideration as it may be considered that they still give valuable guidance on how to
achieve the objectives that they match. If this were the case, rationalisation of the wording with the
matching objectives should be undertaken.

It is also acknowledged that there is a link between Principle 10 and Principle 11 that could be taken
into account in any rationalisation of the Principles

Objectives

With respect to the structure of 5 objectives discussed in Section 5, it is recommended that the
overall structure should remain as it is now.

It was generally agreed that Objective 1 (Meet needs for resilience against flooding) is the overall
driver and should remain so. Objectives 2 (Social), 3 (Environmental) and 4 (Economic) naturally fit
together as another set of inter-related drivers. Objective 5 (Future) is thought to be particularly
important as it reflects the impact on future planning, the need for early strategic consideration (it
may lead to particular opportunities or constraints) and emphasises the need for a flexible approach.

However, it may be appropriate to make some changes to the sub-objectives. More specifically, it is
generally agreed that the divisions between Objective 3a and 3b need to be clarified. Therefore it is
suggested that the coverage of 3a and 3b be amended as follows:

·  Use Objective 3a to cover all aspects of the ‘water’  environment, linked to WFD objectives and
language (and including Principle 8 sub-clause 1). This is likely to be a composite indicator.

·  Use Objective 3b to cover all other aspects of the environment, including perhaps the ‘physical
environment’  (e.g. increased amenity) benefits from 2a (i) (and Principle 6 sub-clauses 1, 2 and
Principle 8, sub-clauses 2 to 6). It is likely that this will be a composite indicator, linked to the
language and methods of SEA, and covering a number of elements including greenhouse gas
emissions, biodiversity, community services/amenity, built heritage and landscape.

It is also proposed that Objective 4c (protection of local jobs and wealth) be incorporated into
Objective 2a (enhance community benefit), so that all of Objectives 2, 3, 4 and 5 have two
components, reducing the number of components to 9 in all.

Objectives Indicators

Following the workshop discussions, the suite of measurement indicators for the objectives have
been categorised according to a simple typology:

·  Detailed meaning agreed to be important and measurement using the indicator is practical.

·  Detailed meaning is agreed to be important and should/can be measured, although the
measurement indicator, as currently proposed, is not practicable.
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·  Measurement indicator may be practical but is inappropriate because the detailed meaning on
which it is based needs significant amendment or is not considered relevant.

·  Detailed meaning is not considered relevant and indicator is not practical.

Detailed meanings, which are considered very important and fundamental to progress towards SFM
but which do not yet have practical means of measurement, are a high priority for future research and
collection of data. Where measurement is difficult it may be necessary for assessments of
performance to be based on qualitative statements of fact rather than quantitative indicators.

A number of changes to the detailed meanings and indicators for the objectives have been
recommended following discussion during the workshop sessions with judgements by the project
team on their relative importance and practicality.

Most of the detailed meanings (22 out of 24) are considered important, and a significant number of
the measurement indicators are considered to be either practical (5) or measurable after further
refinement and/or research (12). Some detailed meanings are important but assessment is likely to be
based on statement of facts (5).

This categorisation is still draft and will need refinement to reflect the developing priorities of SFM.

Integration with Existing Processes

There is an overall need to demonstrate that the SFM framework is consistent with processes such as
the WFD, SEA and planning policy. Strategic Sustainability Assessment (SSA) is now used to
develop high level objectives for development planning and incorporates an evidence-based
approach consistent with the requirements of Strategic Environmental Assessment (SEA).
Techniques such as Sustainability Threshold Assessment could be adopted for use with the SFM
framework and could provide the means for integrating with other plans and fulfil the need to:
‘ensure that links are made between flood management, Development Plans (urban and rural), River
Basin Management Plans and Coastal Zone Management Plans, Strategic Environmental
Assessments, Scottish Biodiversity Strategy and plans to conserve the natural heritage…’. SEPA’s
2004 Consultation on River Basin Management Planning Strategy proposals envisaged close links
between a proposed network of RBMP Area Advisory Groups and Flood Liaison and Appraisal
Groups. Establishment of links at this level is likely to be of benefit in implementing the SFM
framework and in encouraging a common approach in integration with relevant planning processes.

Applicability to Different Types of Flooding

In general it is considered that with further development of some of the indicators to suit specific
types of flooding it should be possible to derive a comprehensive set of indicators which are
universally applicable (with variations to suit different types of flooding in some cases).  This further
development should take place in conjunction with further refinement of the indicators arising from
the recommendations made and further consideration by FIAC.

Use of Indicators

The measurement indicators may in the future be used for three purposes:

i) To monitor overall progress towards sustainable flood management at national level;
ii) To assist the selection of preferred options at local level; and
iii) To assist in the prioritisation of schemes nationally.

Monitoring overall progress towards SFM at national level could be carried out by consideration of
individual indicators, across all schemes. Decision-making between alternative options or proposals,
on the other hand, depends on considering the indicators together, perhaps using some kind of Multi-
Criteria Analysis.

Before any comparison of options or proposals takes place it may be appropriate to examine
performance against indicators which have been assigned a threshold, which could act as a veto.
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Indicators will be presented in a variety of measurement units. Whilst quantitative methods, such as
cost-benefit analysis, may be used to determine a single measure for some indicators other methods
will be useful contributors to an overall assessment of performance.  This is reflected in recent work
by Defra to produce guidance for the use of Multi-Criteria Analysis wihtin their existing framework
for appraisal of flood management and coastal defence projects.  Various techniques can be used
including numerical scoring, coding-systems, statements of evidence, expert judgement, checklists,
or a combination of these.  There are, of course, other methods that could be employed to enable
assessment of a range of different types of measurement indicators, but the important points are:

1. With appropriate guidance, the method of assessment is agreed with the stakeholders engaged in
decision-making and is sufficiently robust to withstand public scrutiny; and

2. Presentation of the output is clear and concise to aid effective decision-making.

Preparation for  Consultation and Future Implementation

The discussions that have taken place during the study have led to a number of recommendations for
refinement of the principles, objectives and measurement indicators. It is suggested that these
recommendations are reviewed and, where appropriate, incorporated in the draft framework to assist
development of the consultation paper. Some topics for consultation questions have been suggested.

Local authority practitioners voiced concerns about the implementation of SFM. Therefore, it is
recommended that further feedback be solicited from the local authorities represented at the
workshops on a number of issues including:

·  Legislative constraints and other barriers to implementation;

·  Appropriate arrangements to facilitate strategic level planning;

·  Funding needs beyond current arrangements;

·  Ideas for the effective sharing of knowledge between practitioners; and

·  Timescales associated with SFM solutions, from the short-term to the long-term.

Answers to these questions may inform FIAC discussions concerning strategic planning for SFM,
funding and the prioritisation of schemes, and provide valuable information to aid future
implementation.

With respect to barriers, it may be appropriate to share findings with Defra who are also looking at
barriers under the ‘Making Space for Water’  Strategy.

Finally it is recommended that consideration be given to exploring further the success shown by the
Glasgow Strategic Drainage Plan to assist learning in the implementation of SFM elsewhere.
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1. PROJECT BACKGROUND

The National Technical Advisory Group (NTAG) on Flooding Issues was set up in
November 2003 upon the recommendation of an Ad Hoc Committee of Ministers on
flooding issues. Following the development of a draft framework for sustainable flood
management (SFM) by NTAG (now being taken forward by the Flood Issues Advisory
Committee (FIAC)), the Scottish Executive plans to put the SFM proposals out to
consultation early in 2006. Given the issues arising from the proposals developed to date,
particularly in respect of performance measurement, the Scottish Executive commissioned
consultants MWH-Jacobs Babtie to carry out a pilot study to enable the early testing of the
framework to provide practical feedback to inform development of the consultation paper.

1.1 Legislation

Flood risk management in Scotland is now subject to a comprehensive legislative framework
together with a number of other pressures. Whilst the Flood Prevention (Scotland) Act
(1961) and the subsequent Flood Prevention and Land Drainage (Scotland) Act (1997)
already provide local authorities with extensive powers and duties, the Water Environment
and Water Services (Scotland) Act (2003) sets out new arrangements for the protection of
the water environment and includes a requirement to promote sustainable flood management
when carrying out flood prevention functions.

The 2003 Act also provides for new controls, which will be implemented by the Water
Environment (Controlled Activities) Regulations (CAR). Since these activities include
impoundments and engineering works for flood defence, authorisation under the CAR
regime will be required for flood management schemes.

The new legislation sets up strong links between the role of flood management in protecting
people and property, and river basin planning and environmental protection.

1.2 A Draft Framework for  Sustainable Flood Management (SFM)

Although the WEWS Act states that “Scottish Ministers, Scottish Environment Protection
Agency and the responsible authorities should work in an integrated fashion and co-operate
with each other to promote sustainable flood management (SFM)” , it does not define SFM.

Consequently NTAG developed a definition to inform the preparation of relevant technical
guidance for local authorities. The draft objectives, principles and indicators, which emanate
from the draft definition, reflect a wide variety of other contemporary concerns and
initiatives that need to be properly addressed to enable the sustainable outcomes:

·  Climate change

·  Strategic environmental assessment

·  Biodiversity

·  Rural and urban heritage

·  Scottish planning policy

·  UK Sustainable Development strategy

·  European flood management guidance and requirements.

There is also a significant amount of research activity both within Scotland and further afield
that continues to inform the integration of these different issues. Research in Scotland
includes:

·  Climate Change: Review of Levels of Protection offered by Flood Prevention Schemes

·  Natural Flood Storage and Extreme Flood Events
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·  Cost of Flooding Scoping Study

·  Asset Register and Condition Assessment

·  Second Generation Indicative Flood Maps

·  Flood Warning Dissemination

·  Social Impacts of Flooding in Scotland

·  Flood Frequency Estimation and Revitalisation of the FEH Runoff Method

·  LA Biennial Reporting on flood mitigation measures

·  Socio-Economic Research Programme to evaluate flood management options

1.3 New Options For  Managing Flood Risk

In addition to helping to define SFM and its interrelationships with related issues, in
particular the Water Framework Directive, the new legislation and accompanying research
has drawn attention to the need to widen out the range of options for managing flood risk.
Against the backdrop of the Four A’s (awareness, avoidance, alleviation and assistance)
embedded in the national framework, there is increasing acceptance that a total catchment
approach and a broader suite of objectives (encompassing social, environmental, economic
and future sustainability aspects) will lead to the deployment of a wider range of options.

·  Some of these options focus on rural land use within the catchment and could be used
with more ‘ traditional’  engineering options for flood alleviation.

·  Other options focus on reviewing the pattern of land use and runoff control and
increased flood resilience in urban areas to maximise the efficient use of existing flood
management schemes and perhaps promote alternative approaches to direct defences or a
combination of approaches.

·  With respect to the equitable delivery of benefits, it may be possible to devise
approaches that ensure a minimum level of protection for all (related to personal safety,
stress, and irreplaceable assets) whilst providing alternative mechanisms for securing
additional benefits (insured goods for example).

These kinds of multi-functional approaches will be necessary not only to meet the aspirations
of a new kind of flood management but also to aim for mutually supportive integration with
the requirements of the Water Framework Directive, planning policy and other
considerations. Fundamental to the success of these new approaches is proper engagement
with stakeholders, at all levels, to help determine the most sustainable options and to achieve
consensus for their implementation.

1.4 Pr inciples, Objectives and Performance Measurement

Paper FIAC 2005(4) includes detailed discussions on the principles and objectives, their
detailed meanings, and the types of measurement indicators that may be appropriate to
measure performance, both at national level and at local level. The principles provide general
guidance on how SFM may be achieved, whilst the objectives are expressions of the results
to be achieved.

Some effort has already been given to ensuring that the proposals can interface with existing
Scottish Executive sustainability indicators and are congruent with ideas proposed in other
research. However, it is important to use real world examples to test the validity and
practicality of the proposals and allow refinement. Such testing is the subject of this pilot
study, the specific objectives of which are discussed in the next section.
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2. PILOT STUDY OBJECTIVES

2.1 Aims

The overall aim of the pilot study is to test and evaluate the application of the work
developed by NTAG on sustainable flood management (SFM) and provide a practical
dimension to a consultation paper to be issued by the Scottish Executive later in 2005.

The study is founded on the understanding that local authorities will be designated as
responsible authorities.  Although it is recognised that SFM engenders a strategic approach
at catchment level, time constraints have required the pilot study to concentrate on testing the
SFM outputs against flood prevention schemes or projects.  Nevertheless consideration has
been given to the wider implications SFM might have for SEPA and the responsible
authorities in carrying out their functions.

2.2 Objectives

The specific objectives of the pilot study are to first:

·  Consider the relevance of the draft definition, objectives and principles in a flood
prevention context;

·  Identify suitable flood prevention scheme(s)/project(s) to test the work against, including
an older scheme (pre 1980) constructed before sustainability was a consideration;

·  Identify which indicators are of practical use, and which are aspirational within this
context;

·  Consider how different weightings might be applied to different indicators in the context
of a flood prevention scheme;

·  Identify any gaps in indicators or better measurements of sustainability and

·  Consider whether using the indicators to prioritise schemes would adequately reflect the
overall aim to protect life and property and reduce flood risk.

And then:

·  Evaluate each scheme/project against the sustainable flood management indicators and
weightings and

·  Highlight the lessons learned.

Beyond these, additional objectives of the study are to:

·  Assess the application of sustainable flood management indicators to all types of flood
prevention – fluvial, coastal, estuarine, pluvial (overland flow) and sewer flooding;

·  Assess the role of sustainable flood management indicators for SEPA in its role as the
regulator of CAR;

·  Consider the role of indicators in prioritising options (in a local and national context)
including whether the indicators might play a role in the preparation of other plans (e.g.
structure and local plans, river basin management plans and infrastructure investment
plans) and

·  Assess application and utility of sustainable flood management indicators at a national
level i.e. in reflecting the trend towards a more sustainable approach to flood risk
management.
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3. RESEARCH METHODOLOGY

3.1 Overall Philosophy

At the heart of the approach is the philosophy of working with a wide range of stakeholders
to engender a strong culture of learning and increasing advocacy of SFM amongst those
routinely engaged in the practice of flood risk management.

In recognition of the need to concentrate on testing SFM outputs against flood prevention
measures, the adopted approach has ensured full engagement with a wide range of local
authority practitioners. To ensure proper account of wider implications (such as those
emanating from the WEWS Act, Scottish Planning Policy, and CAR) stakeholders from the
Scottish Executive and other relevant authorities have also been involved.

Project progress has been overseen by a Steering Group which includes members of FIAC.

The pilot study is based around testing the relevance and practical use of the SFM objectives,
principles and indicators on a range of schemes through the use of practitioner workshops.
The workshops have been promoted as a forum for learning about SFM, and have used
schemes to test the relevance and practicality of the SFM principles, objectives and
measurement indicators. The workshops have also been a forum for providing structured
feedback on the overall SFM planning process.

The schemes selected for study at the workshops are discussed in Section 4.

It was agreed at the outset of the project that it was not appropriate at this stage to use the
framework to test the sustainability of individual schemes.  There may be opportunity to do
this in future, once the framework is agreed.

3.2 Performance Measurement

The use of measurement indicators as a means for assessing the performance of implemented
policies is well established. Indicators are also widely used as assessment criteria to allow
decisions to be made between alternative investment options.

The key to the successful use of measurement indicators is to ensure that:

·  There is agreement and clarity on the validity of what is to be measured;

·  Measurement of particular indicators is practicable; and

·  The use of indicators in making decisions is transparent and auditable.

These aspects have been examined in the course of the pilot study.

The first point concerning validity is the process by which the relevance of the objectives
and principles may be tested. Stakeholders have been encouraged to give their views on
which of the principles and objectives appear valid and desirable in the development of flood
prevention schemes. The detailed meanings of the principles and objectives have been
explored in the workshops to help establish agreement on the indicators proposed.

The second point concerns the process of measurement and allows the practicability of data
collection and analysis to be examined, and an assessment of the gaps between what should
be measured and the practicality of what can be measured.

Concerning the third point, the aggregation of multiple indicators and the use of weighting is
subject to value judgements on the relative importance of the different indicators. If the
protection of life and property remains the overall aim, the relative weight of some indicators
will depend upon achieving consensus on the importance of other aspects. Some time has
been spent at each workshop considering how the draft indicators and any associated
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weightings can be used to fulfil multiple measurement functions. This issue is discussed in
more detail in Section 11.

3.3 Project Delivery

The project has been delivered in six stages:

·  Stage 1 – Project Inception

·  Stage 2 – Data gathering and workshop preparation

·  Stage 3 – Practitioner workshops

·  Stage 4 – Collation of workshop output and peer review

·  Stage 5 – Interim reporting and presentation to the FIAC

·  Stage 6 – Final Reporting

The pilot study commenced on 11th July and will be completed over a three-month period.

During Stage 1, the proposed scope and programme of activities was confirmed with the SE,
in particular the plans to hold three practitioner workshops. A total of 5 schemes were
selected for study and contact was established with representatives of the appropriate local
authorities and other authorities and interested parties including SEPA, SNH, Scottish Water,
Scottish Environment Link, and the National Farmers Union.

In addition an independent review of the draft framework was carried out by Professor
Barbara Carroll, from Enfusion, the results of which are summarised in Section 5.

During Stage 2, the gathering of information for the selected schemes and preparation for the
workshops was carried out. Local authority representatives of the schemes to be presented at
the various workshops agreed to complete project information sheets with details of each of
the selected schemes, including:

·  Scheme name, type of flooding, size (population protected) and cost
·  Scheme particulars in terms of flood protection measures and any other measures
·  Scheme objectives and any performance measurement system already in place
·  Commentary of scheme performance against objectives
·  Decision making process – option appraisal / consultation
·  Any particular issues that have arisen during / after implementation
·  Any consideration given to achieving a sustainable solution.

The local authority representatives were also requested to complete two assessment forms, to
assess the importance and practicality of the various principles and objectives, and
measurement indicators, with respect to the scheme under consideration. Stakeholders from
other authorities were also requested to complete these assessment forms according to their
general experience.

Following receipt of this information, the workshop activities were designed to enable the
draft principles, objective and indicators to be tested against the schemes to be presented.
Briefing packs were then sent out to delegates.

During stage 3, three practitioner workshops were held and led by a trained facilitator with
appropriate support staff. Practitioners from the interested parties were invited to workshops,
and were encouraged to interact throughout the day-long sessions.

The objectives of the workshops were to:

·  Inform delegates of the objectives and principles of SFM, and the work carried out to
date by NTAG, FIAC and the SE

·  Review the details of the scheme(s) under consideration at the workshop
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·  Use the scheme(s) to test the practicality and performance improvement potential of the
SFM framework: objectives, principles and draft measurement indicators.

·  Provide a relaxed, co-operative forum for open debate, to encourage learning between
practitioners, other stakeholders and the project team

The project team opened each workshop with a presentation to introduce sustainable flood
management by defining the principles and objectives, and their detailed meaning.  The
Local Authority representative(s) presented an insight into the scheme(s) and provided
comments in respect to the FIAC paper: FIAC2005(4) - ©What is Sustainable Flood
Management?©

In light of the Local Authority presentation(s) the workshop attendees discussed and ranked
the SFM principles and objectives in accordance to relevance and practicality.  The
communication and feedback throughout each workshop was recorded in a workshop diary,
which included the minutes of the workshop and presentation slides.

During Stage 4 and Stage 5, the output from the three workshops, subsequent feedback from
the workshop participants, and recommendations from the independent review, were
reviewed used to create a written synthesis.

An interim report was completed, and then presented at a FIAC Avoidance Sub-committee
meeting on 8th September 2005.  The work undertaken in the pilot study was also presented
at an SNH Sharing Good Practice seminar titled ‘Sustainable Flood Management: are we
getting there?’  on 14th September 2005.

During stage 6, further feedback on the pilot study and interim report was incorporated into
the writing of the final report prior to presentation to FIAC on 5th October 2005.
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4. SCHEMES SELECTED FOR STUDY

4.1 Introduction

An important element of the pilot study was the identification of suitable flood prevention
schemes or projects to test the application and suitability of the proposed SFM objectives,
principles and indicators. Outline details of the selected schemes were presented at the
practitioner workshops by the commissioning local authority and initial views expressed on
the importance, relevance and practicality of the SFM indicators in relation to the scheme or
project presented to prompt wider discussion and evaluation of the objectives, principles and
indicators by the workshop participants.

Emphasis was always placed on using the scheme(s) presented and the experiences of
workshop attendees on other schemes or projects to test the SFM objectives, principles and
indicators - not the reverse. Although it is recognised that there may be future opportunity to
use the framework to examine the sustainability of implemented schemes, it was not the
purpose of the pilot study to test the schemes.

4.2 Selection Cr iter ia

In considering a representative selection of schemes, key attributes were considered to be:
·  Nature of Flood Risk (Fluvial / Coastal / Urban / Groundwater)
·  Type of Flood Management Solution ( Flood Warning / Storage / Direct Defences /

Conveyance Improvement )
·  Number of Properties / People Protected
·  Environmental Improvement

Other factors considered were:
·  Scale of Project
·  Age of scheme or stage reached in current project
·  Geographic spread
·  Social improvement / economic regeneration
·  Maintenance requirement
·  Order of cost
·  Availability of information

4.3 Schemes Selected

From an initial ‘ long-list’  of 17 completed schemes and flood management projects at
feasibility/design stage the ‘short-listed’  schemes summarised in Table 4-1 were identified as
providing a sufficiently representative coverage when assessed against the above criteria and
following discussions with the relevant commissioning authorities and the Scottish
Executive. These schemes and projects were therefore taken forward for workshop
presentations.
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Table 4-1: Shortlist of Schemes for  Study

Scheme Per th Rothesay Moredun Kelvin Glasgow Strategic
Drainage Plan

Flood Risk
 Fluvial / Surface Water � � � �
 Coastal � �
 Urban � �
 Groundwater �
Type of Solution
 Direct Defences � � �
 Storage � � �
 Conveyance �
 Warning � �
Properties Protected >1500 >100 >30 >400 n/a
Env’ l Improvement � � � � �
Other  Factors
 Scale of project L M M M/L L
 Age (yrs) / Stage 4 2 3 3 Feasibility
 Geographic Location E SW W W W
 Social/Economic Imp H H H H H
 Maintenance H L M M n/a
 Order of Cost (£m) 26 1.6 1.1 12 n/a
 Information available F F F F F

In selecting these schemes key attributes were considered to be:

Per th:
·  Largest scheme completed to date under FPO procedures
·  Tidal risk as significant as fluvial
·  Wider catchment study undertaken
·  Deals with major and minor watercourses, sewerage and groundwater flooding
·  Extensive consultation and Public Inquiry not required
·  High level of environmental and townscape enhancement
·  Extensive information and records

Rothesay:
·  Recently constructed Coastal Scheme
·  High level of information available
·  High amenity tourist location

Moredun:
·  Total reliance on storage
·  Moredun storage facility adds to the attenuation provided by the existing Stanely

Reservoir upstream
·  High level of information available

Kelvin:
·  Primarily direct defences – several locations
·  Retention of existing flood plains as far as possible
·  Created new wildlife habitats
·  Public Inquiry
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Glasgow Strategic Drainage Plan:
·  Deals with extreme ‘pluvial’  flooding in urban environment
·  Flooding from surface watercourses, sewers and overland flow.
·  Integrated approach involving Glasgow City Council, Scottish Water, SEPA and other

key stakeholders
·  Addresses flood risk and water quality
·  Project at development stage

4.4 Summary Details of Schemes Presented at Workshops

In advance of each workshop a Fact Sheet was prepared and circulated as a briefing note to
workshop attendees. The Fact Sheets for the Perth, Rothesay, Moredun and Kelvin Schemes
and the Glasgow Strategic Drainage Plan are reproduced in Appendix B. Copies of the
scheme presentations given at each workshop are included with the Workshop Reports in
Appendices C, D and E.

A summary comparison of the particulars for the different schemes is given in Table 4-2.
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Table 4-2: Summary Compar ison of Scheme Par ticulars

Scheme Per th Rothesay Moredun Kelvin GSDP (planning stage)

Direct Defences 5.8km embankment and
4.1km wall

1.0km wall None Extensive Walls and
embankments. 20.5 km
affected length of river

Removal of CSO’s, culverts
and sewers, other options
under review

Storage Several storage ponds – in
total 201,000 m3

None Online reservoir and
25,500 m3 offline

Retained existing flood
plains

Attenuation, deculverting,
SUDS implementation

Pumping Stations 7 including 4 m3 /s South
Inch Pumping Station

None None 7 Not proposed

Environmental Wetland habitat creation,
environmental burn
improvements habitat
replacement

Reduced impact on 4
listed buildings

None None Amenity enhancement
anticipated

Design Event 1% tidal annual exceedence
probability (AEP) combined
with 1814 historical fluvial
event (0.2-0.5%AEP approx)

1% tidal AEP with
climate change
allowance

1% fluvial AEP 1% fluvial AEP Not available

Flooding Type Primarily fluvial and tidal –
sewer and groundwater also

Tidal Fluvial Fluvial Fluvial, pluvial and sewer
in combination

Cost £26 million £1.6 million £1.1 million £12 million ~  £40-120 million
(estimated)
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4.5 Initial Appraisal of Pr inciples and Objectives Based on Selected Schemes

Within the context of the selected schemes initial views on the importance, relevance and
practicality of the SFM principles, objectives and indicators were provided by those involved
in implementing each scheme to initiate wider discussion by the workshop. Table 4-3and
Table 4-4 summarise the collective views expressed as High (H), Medium (M) or Low (L)
assessments. Specific comments are incorporated in the workshop reports in Appendices C,
D and E and within the Commentary under each Principle in Section 6 and each Objective
under Section 7.

Table 4-3: Summary Assessment of Pr inciples Based on Selected Schemes

No Principle Importance of Pr inciple
to meet Objectives

Practicality of
Pr inciple

1 Scope HHH HLL

2 Policy HHH MLL

3 Responsibilities HHH HML

4 Decision - making HHH HHL

5 Uncertainty HHM MML

6 Resources HHM LLL

7 Options HHM MLL

8 Environment HHM HMM

9 Multiple Benefits HHH HHM

10 Openness HHH HML

11 Democracy HHH HHL

12 Simplicity HHM MML

Thus all the Principles were rated highly in terms of their importance to SFM but there was a
much wider range of views on the practicality of implementing the principles when assessed
in the context of the selected schemes. In particular, understanding of the way in which
Principle 6 on Resources might have been implemented appeared to cause some difficulty. It
should be noted however that some of these views were modified during the subsequent
discussion.
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Table 4-4: Summary Assessment of Objectives Based on Selected Schemes

No Objective
Importance

to
Sustainability

Relevance of
Detailed
Meaning

Practicality
of Draft

Indicators

1
Overall: Meet needs for resilience
against flooding HHHHH HHLL HMMLL

2a Social: Enhance community benefit HHHHM HMLL HMLLL

2b …..with fair outcomes for everyone. HHHML MMLL MLLLL

3a
Environment : protect and work
with the environment HHHMM MMLL MMLLL

3b
….with respect for all species,
habitats, landscapes and built
heritage

HHHHM HHLL HMLLL

4a
Economic: deliver at affordable
cost (construction, maintenance,
running and renewal)

HHHHM HHML HHMML

4b …with fair economic outcomes HHHLL HMLL MMLLL

4c
…and the protection of local jobs
and wealth. HHHML HHML HHHML

5a
Future: Allow for future
uncertainty (the ‘precautionary
principle’ )

HHHML HHLL HHMLL

5b
….with a fair balance between
meeting present needs and those of
future generations

HHMLL HMLL MMLLL

Thus all the Objectives were related highly in terms of their importance to SFM although
there were some differences of opinion on the divisions into sub-objectives. There was a
range of views on the relevance of the detailed meanings and perhaps even more on the
practicality of draft indicators. The indicators for Sub-objectives 2b, 3a, 4b and 5b appeared
to cause particular difficulty when assessed in the context of the selected schemes. As with
the Principles some of these views were modified during the subsequent discussion.

4.6 Schemes Considered at SNH Seminar  on Sustainable Flood Management

In support of the SFM Pilot Study project Scottish Natural Heritage organised a workshop
seminar on 14 September entitled ‘Sustainable Flood Management: are we getting there?’ .
The seminar workshops were based on consideration of 4 case study projects to further
develop ideas on how SFM indicators might be applied in practice. The case study projects
considered included:

·  Demonstration Sites on the River Devon Catchment in Clackmannanshire

·  Brechin Flood Prevention Scheme,

·  River Flow Management in the Tarland Catchment in Aberdeenshire, and

·  The Ripon Multi-Objective Project in Yorkshire.

Outcomes from the seminar are being reported separately by SNH.
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5. REVIEW OF DRAFT SFM FRAMEWORK

5.1 Independent Review of Draft SFM Framework

This Review of the proposed SFM monitoring framework as presented by the FIAC Paper
2005(4) has been carried out by Professor Barbara Carroll over two days 28-29 July 2005.

The reviewer is founder and co-director of Enfusion and is an acknowledged national expert
on sustainability and environmental planning. She is an advisor to central government,
regional bodies, local authorities and environmental regulators as well as the private sector in
the UK; she has also contributed expert advice internationally. She is a Chartered
Environmentalist, Chair of the CIWEM Sustainable Development Panel, and the Visiting
Professor of Sustainable Development at the University of Glasgow.

Professor Carroll has drawn upon practical experience of the water sector, and other relevant
sectors, together with extensive experience of developing and applying methods of
assessment/appraisal, including monitoring, in Sustainable Development (SD). Experience
from the land use planning and development sectors, including Sustainability
Appraisal/Assessment (SA), SEA and EIA has been drawn upon as particularly relevant to
SFM.

The particular aspects considered in the review were as follows:

�  Consideration of risk, especially for people
�  Practicalities of implementation
�  Links with other sectors, especially SA/SEA of land use plans
�  Role of weightings
�  Shared responsibilities
�  Research questions proposed for the pilot study workshops

The full report is included as Appendix A to this report. A summary of the main conclusions
are given below. Initial responses from the project team are included in italics.

·  In general Professor Carroll gives broad support to the draft framework and considers
that the use of Objectives correlates with SD appraisal/assessment methods used in
other sectors, most notably, the land use planning sector. The use of Principles, rather
than a rigid framework, should allow for creativity and flexibility of SFM scheme and
design that responds to the character of the receiving environment.

·  The choice of five basic Objectives is supported and Professor Carroll notes that other
sectors are working with “ integrating”  rather than “balancing”  the elements of SD and
this does impart a rather different approach to SD appraisal/assessment.

Professor Carroll’ s overall strong support for the structure and approach for the SFM
framework, and for inclusion of the ©future© category is reassuring given the
considerable amount of debate and development by NTAG.

Although it could be better to adopt ©integrated© rather than ©balanced©, it is a bit more
challenging. It may be necessary to make this more explicit in one of the principles

·  Professor Carroll strongly agreed that the most appropriate Indicators should be
identified even if the means for measurement are not yet available.  It is also agreed
that Indicators for Objectives and Principles are fundamentally different. It is strongly
agreed that it is important to consider what behaviour a proposed way of measuring is
likely to motivate. Professor Carroll considers that this is especially important given
how personally emotive decision-making can become when trying to engage all
stakeholders.

Professor Carroll’ s strong support for the separation of ©facts© from ©can we measure
with a number© and link to behaviour, is completely in line with the original intent
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·  It is understood that the primary performance measurements will be made using the 5
Objectives and their associated Indicators; compliance with the Principles and their
Indicators will be secondary to the decision-making processes. It appears that the
overall aim of the framework is to determine a single numerical measure for appraisal,
however, it is questioned whether it is necessary to reduce the appraisal to a figure.

These comments suggest that ©weighting© of indicators into ©one single figure is
intended whereas this was not the case. So more work is needed to avoid that
perception (see the additional notes under Section 11).

With reference to comments in Section 4.1 on use of scoring for Principles, the project
team agrees that use of scoring for Principles should not be too heavily applied. It may
be necessary to move towards using them more as a checklist. With respect to their
number, some of them may still turn out to be critical and the pilot study will help
determined which these are (See comments under Section 6).

Professor Carroll comments that the number of research questions posed seems too
many to address within the time allowances for the three workshops. Each of the
objectives is fundamental to the concept and practice of SD such that it may be
appropriate to invite debate only on the most relevant.

The project team agrees that the research questions cover a lot of ground and not
everything has been covered explicitly in the workshops. Some of the other issues (e.g.
weighting and scoring highlighted above) have been considered separately.

Key recommendations from the independent review:

1. The framework needs to be clear about definitions of “environment” . It is suggested
that environment in this context is wider than water ecology/landscape and should
include the built environment to make it compatible with land use planning and
SA/SEA.

Comments highlighting some confusion on what we mean by ©environment© are well
taken and it is agreed that clarification is required. The best way to resolve this is to
adopt the language used in the WFD and/or SEA.

2. SE should retain their leading edge reputation in SFM and promote the SD principle of
living within environmental limits by requiring “no net loss”  as a fundamental
Objective rather than just protecting and improving “wherever possible” . SFM and
SWM can be powerful (and enabling) factors in Green and Blue Infrastructure (GI). SE
could take the lead in GI in Scotland.

Professor Carroll’ s suggestion on environment (that ©no net loss© should be an absolute
limit) reflects the long NTAG discussions about whether that should always be an
absolute constraint, or whether some damage may be tradable against a strong
social/economic flooding benefit. It should probably be tradable but we do need to find
a way of measuring how near we are to any specific environmental finite limit (perhaps
some irreversible change) in which we would take that into account as an absolute
constraint.

This reflects the intent in paragraph 12 in Annex A of FIAC2005(4) SFM Introduction:
"In assessing proposals, each indicator may have two roles.  It may have a ‘ threshold’
value which acts as a ‘veto’ , if the threshold is not met; and it may be used to compare
options within proposals, or to prioritise between proposals." This idea is perhaps a
challenge to current thinking and may need further development based on real options.

3. Objective 1 is overarching and, therefore, should not be included in an aggregated
score. Is there scope for acknowledging the interconnectedness of SD factors by having
an Objective for Integration? This would better pick up cumulative effects (both
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positive and negative) and provide more robust links with SA/SEA, land use planning
and other plans/strategies.

As mentioned above, these comments suggest that ©weighting© of indicators into ©one
single figure is intended whereas this was not the case. Objective 1 is designed to be a
stand alone objective. The concept of integrating elements of SD needs further
discussion.

4. The opportunities for linking with SA/SEA and land use planning do not appear to
have been exploited fully – other sectors can be used as mechanisms to promote (and
monitor performance) SFM and SWM, and share resources eg with consultation.

Professor Carroll highlights links with ideas and measures that are within the SEA and
WFD approaches. The suggestion that we review that content for common ideas has
been considered in the course of the pilot study (see Section 8).

5. The suggestion is made to promote “ integration”  and “participation”  rather than “all
stakeholders will need to agree” . There is already evidence of consultation overload in
England and consensus can limit opportunities for creative solutions.

It is agreed that consultation needs to be undertaken with care. Additional comments
have been added under Principle 3 – Responsibilities.

6. Is there any intention to include Targets and timescales? This would give compatibility
with SA/SEA.

7. It is suggested that an options appraisal is tested with and without scoring/weighting to
assess the difference in decision-making and ease of use. It is considered that
scoring/weighting can introduce a bias and makes the appraisal more absolute than SD
assessments can be; we can credit expert judgement as an assessment tool as long as it
is acknowledged as such. Non-numerical assessments can be easier to use and present
to stakeholders.

5.2 General Feedback from Practitioner  Workshops

A diary has been produced as the output from each of the three workshops and circulated to
the workshop delegates (diaries from 2 and 3 pending). These diaries are included as
Appendices C, D and E to this report.

A summary of general points made on the structure and practicality of the draft SFM
framework is presented in this section. More detailed comments on each of the principles,
objectives and indicators are included in Sections 6 and 7.

1. It is recognised that managing flood risk sustainably is complex there was general
concern that the draft framework, as it stands, is too complicated to enable efficient use
by practitioners. Further work should concentrate on simplifying the number of
components and indicators.

2. Given that local authorities already apply some of the principles and deliver on various
aspects of the objectives, it is considered important to work with the local authorities to
establish which areas were already best practice and where changes in culture, process,
and interfaces with other stakeholders may be required to ensure other parts of the
framework are addressed.

3. There appears to be some significant overlaps between the principles and objectives.
There is need for the relationships between the principles and objectives to be clarified.
The language of the detailed meanings and resulting indicators needs to be
understandable.

4. In general, workshop delegates agreed that the wording of the definition was robust and
straightforward. One proposal to change ‘ resilience’  to ‘ resistance’  was put forward but
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it was agreed that the scope of the four A’s linked to ‘ resilience’  provided the better
coverage.

5. While aspects of the SFM framework apply directly to flood prevention schemes, further
clarification is needed to emphasise that SFM provides the framework for considering
flood prevention schemes within the wider context of catchment-wide flood risk
management.

6. Give consideration to removing the measurement indicators for the principles from the
draft framework and replace with some means of demonstrating compliance. The
exceptions to this may be where elements of any of the principles are not included in the
objectives. Where this is the case then it may be possible to transfer any such
measurement to the relevant objectives.

7. Some concerns were raised about how the indicators would be used in the decision-
making process. More work is need on how the indicators may be combined together
and, if weighting is to be used, how this would be done. The SFM approach, including
the decision-making process, will have to be acceptable to the public.

8. The SFM paper would benefit from a glossary of terms, and any future guidance should
be accompanied by a software tool to directly assist practitioners.

9. The SFM approach encompasses a broad range of issues, which will require the
deployment of multi-disciplinary expertise from a wide variety of stakeholders.
Concerns were raised about whether there are sufficient skilled resources available to
carry out the SFM approach. Nevertheless the benefit of the overarching nature of SFM
in bringing together engineering, environmental, planning and other disciplines was
recognised.

10. There will be need for a forum to support ongoing education, a consistent reporting
format, and to facilitate feedback between the Scottish Executive and the local
authorities.

11. Implementation of the framework would need to be accompanied by a review of current
funding arrangements, since the current system (particularly for Flood Prevention Order
schemes) will not wholly support the SFM approach.

12. It was generally agreed that Objective 1 is the overall driver and should remain so.
Objectives 2, 3 and 4 naturally fit together as another set of inter-related drivers.
Objective 5 is of a different kind, and reflects the impact on future planning, and need
for early strategic consideration, as it may set up some opportunities (or constraints) for
Objectives 2, 3 and 4. It also emphasises the need for a flexible approach.

It was felt that dividing objectives 2, 3, 4 & 5 into sub-clauses for the purposes of
explaining the measurement indicators introduced an additional level of complication
that is confusing to the reader. One way to address this is to combine the indicators
under each complete objective in a single table.

5.3 Acceptance Cr iter ia for  Modifying the Draft SFM Framework

The independent review and the workshop sessions provided a significant number of
suggestions for amendments to the draft framework. Whilst some of the suggestions are
useful, it is not appropriate to attempt to accommodate all of these. To facilitate the process
of modifying the indicators, a set of criteria for accepting proposed amendments has been
developed which set the scene for the recommended changes discussed in Sections 6 and 7.
These change acceptance criteria are listed below:

(i) Given the general feedback from the practitioners and other stakeholders, modifications
should lead to a reduction in complication, and where possible, in the number of
components.
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(ii) The draft SFM framework was developed with an idealised logical structure. It is
acceptable to rationalise this structure, and where various pieces fit within it, in the
interests of workability and clarity, provided the original intent is not compromised.

(iii) The Principles (agreed to be about ‘how’  SFM is to be achieved) were originally
brainstormed before working on Objectives (agreed to be about the results of SFM); so
it is possible that some results issues are still embedded within Principles, and may now
overlap with what is in Objectives. It is acceptable to review any such overlaps, and
rationalise them up into the Objectives.

(iv) In several areas relevant to SFM (WFD, SEA, Biodiversity Plans, etc), separate
framework have been or are being developed. It is acceptable to adopt their specialist
definitions, scope, language and methodology for the SFM framework, to minimise
complication – even if that requires a little compromise within SFM’s ‘ ideal’  structure.

(v) Some comments have argued that certain provisions with the SFM framework would
not comply with current legal requirements. Although it is accepted that these are
current difficulties it may not be appropriate to accept changes proposed on this basis
because the purpose of the draft SFM framework was to go beyond existing constraints:
“ … act as a long-term vision and also encourage interactive learning and education on
flood risk management; provide test criteria for current or future policies and
legislative changes with principles for practical guidance ...” . Some of the Objectives
and Principles, more than others, reflect this ‘ learning for change’  role. It may be
important to more clearly explain this thinking to potential users of the framework.

(vi) In some cases numerical measurement is difficult, but the issue is still deemed to be
important. It is acceptable to devise appropriate coding systems that turn words into
scores, relatively objectively. However, it is not acceptable to leave out key issues on
the grounds of difficulty of measurement.

(vii) Any changes, recommended as a result of comments arising during the pilot study, must
also be acceptable to the stakeholders who originally developed the draft framework.
Therefore it is important that their agreement is gained to these criteria for change, as a
basis for discussion and acceptance of the actual changes themselves.
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6. SFM PRINCIPLES AND INDICATORS

Each of the principles is considered in turn in the sections that follow. To assist rapid
reference, the format of each section is laid out in the same format. Each section starts with a
box containing current wording of the principle as in the FIAC2005(4) paper, this is then
followed by some commentary highlighting key points made, which is in turn followed by
some recommendations for amendment, where applicable.

As discussed in Section 5.2, there was broad consensus on omitting the measurement
indicators for the principles from the draft framework. Therefore the discussion in the
following sections centres on the wording of the principles. Further discussion on assessing
adherence to the principles is presented in Section 10.

6.1 Pr inciple 1 - Scope

Current wording as in Paper FIAC2005(4):

Commentary:

·  This principle was originally included in response to concerns that all types of
flooding, particularly coastal, should be covered by the framework.

·  The word “equally”  is perceived to have connotations that were not intended when this
principle was drafted (e.g. that available funding will be equally distributed across all
these different types). A particular comment made was that the management of sewer
flooding is primarily the responsibility of Scottish Water. However an integrated
approach is to be encouraged.

·  Although comments that this principle should recognise that SFM should also apply to
different types of flooding acting in combination, this is covered by Principle 2 (see
Section 6.2). One suggestion for rewording to reflect this is: ‘…apply equally to all
types and combinations of flooding: surface…’

·  What is meant by ‘surface flooding’  should be clarified as meaning ‘pluvial’

·  The overall consensus, however, is that this sentence is in fact a statement confirming
the universal applicability of the SFM framework to all flooding problems and is not a
principle to which practitioners will need to adhere.

Recommendation:

Compliance with criteria for change: Meets (i); and satisfies (ii).

6.2 Pr inciple 2 - Policy

Current wording as in Paper FIAC2005(4):

SFM should reflect a strategic approach both nationally and locally (1), with phasing if
appropriate (2). It should take account of the 2003 Act principles of co-ordinated
management to achieve relevant objectives for all water bodies (3), and the planning
policy contained in SPP7 (4).

Delete “Scope” from the list of principles and instead add the clause ‘ flooding means all
types of flooding: surface (pluvial), sewer, river, groundwater, estuarine and coastal’  as
a second qualifying comment under the definition of SFM.

This framework of definition, objectives and principles SFM, and the measurement
indicators attached, apply equally to all types of flooding: surface, sewer, river,
groundwater, estuarine and coastal.
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Commentary:

·  It was suggested that the word ‘ reflect’  should be replaced by ‘ take’  or ‘adopt’

·  There was varied interpretation of the term ‘phasing’ , aligned to concern that the
inclusion of phasing may compromise applications for funding of flood defence
schemes. As mentioned in Section 5, this should be addressed by giving greater
emphasis to the catchment-wide focus of SFM, and that flood defence schemes may be
component parts of long-term flood risk management strategy. Clarification is needed
to distinguish between phasing at catchment level and the phased implementation of
various components of a local scheme.

·  Nationally, a strategic approach is about how to prioritise, whether to encourage
phasing and whether to satisfy the areas of highest risk first, or to have any proposal
immediately meet an agreed risk level (e.g. 0.5% annual probability). Locally, the
actual key words are about taking a catchment-based approach, integrating with the
other Plans required, and matching whatever strategic approach is set out nationally.

·  Whilst it was recognised that the requirements of the 2003 Act are key drivers for a
strategic approach, the point was made that the provisions in SPP7 provide guidance on
the planning approach to be taken in implementing flood risk management at the
strategic and local level.

·  The comments from the independent review on the need to ensure consistency with
strategic environmental assessment (and sustainability threshold analysis) are
important for adherence to this principle.

Recommendation:

Compliance with criteria for change: Meets (i); helps with (ii), also driven by (iv).

6.3 Pr inciple 3 - Responsibilities

Current wording as in Paper FIAC2005(4):

Commentary:

·  It was noted that the ability for constructive collaboration depends largely on whether
stakeholders contribute through the consultation process or are able to actively
participate in the decision-making process. All stakeholders are consulted in the current
development of flood prevention schemes but the level of participation is normally low.

·  It was commented that it is difficult to get stakeholders to collaborate constructively but,
adherence to the principle by all stakeholders provides the incentive to overcome this.

·  One suggestion was to reword “All stakeholders”  to “All stakeholders engaged in
participation” , but this could exclude stakeholders (e.g. those affected by flooding) that
are currently consulted but in the future will perhaps participate more directly. It was
also suggested that “All stakeholders should be actively engaged in achieving SFM”
would be a more positive statement rather than share responsibility

·  Keep this principle but re-name it ‘Strategic Approach’ .
·  Clarify the words about ‘national’  and ‘ local’  meanings.
·  Add in a requirement to include SEA / STA, on a catchment-wide basis.

All stakeholders (1) share responsibility for achieving SFM. They are expected to
collaborate constructively (2) to meet SFM objectives, with the lead taken by the
appropriate party(ies) (3) according to their role(s)
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·  There was also a suggestion that this principle could be merged with that Principle 11 –
Democracy. Although they are both dealing with stakeholder involvement, Principle 11
provides guidance on the engagement process whereas Principle 3 is about the behaviour
of those who are engaged.

Recommendation:

Compliance with criteria for change: Meets (i); helps with (ii)

6.4 Pr inciple 4 - Decision-making

Current wording as in Paper FIAC2005(4):

Commentary:

·  The feedback from the workshops was that this principle contained too many elements,
which overlapped with Principle 7 (Options) and Objective 4a (Whole Life Costing), and
so needs refinement.

·  More specifically:

�  Sub-clause 2 “A whole-life … view of the costs and benefits…” is covered by
Objective 4a;

�  Sub-clause 3 “each option requiring an assessment of sustainability”  is covered by
adoption of the explicit ‘ sustainability’  criteria included in Objectives 2, 3, 4 and 5;

�  Sub-clause 4 overlaps with, and is better covered by, Principle 9 – Multiple Benefits.

�  The issues that are left, sub-clauses 1, 5 and 6, fit closely with Principle 7 (Options)
as part of the overall methodology for options appraisal.

·  It was commented that planning and development pressures are also part of the decision-
making process

·  There was some confusion over the term ‘values’  and it was thought that this should be
qualified as ‘societal values’

Recommendation:

Compliance with criteria for change: Meets (i); helps with (ii), driven by (iii).

Consider rewording the first sentence to “All stakeholders should be actively engaged in
and share responsibility for achieving SFM”

·  Combine this principle with Principle 7 (Options) to create one, re-named ‘Options
Appraisal’

·  Remove sub-clauses 2, 3 and 4
·  Consider adding more on how the mixture of criteria will be used for decision-

making; or acknowledge that this will be a learning process.

Sustainability issues should be considered from the earliest stages of investigating
options (1). A whole-life (construction, maintenance, running and renewal) view of the
costs and benefits is essential (2), each option requiring an assessment of sustainability
(3) and funding arrangements (4); decision-making tools will include, but not be limited
to, Cost Benefit Analysis (5), and should make the ‘values’  applied explicit (6).
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6.5 Pr inciple 5 - Uncertainty

Current wording as in Paper FIAC2005(4):

Commentary:

·  The general view is that there are significant overlaps between the sub-clauses of this
principle and the reference to uncertainty included in Objective 5.

·  There is a danger that the list of items included in the detail of the principle in Section
17 of FIAC2005(4) will be seen as a comprehensive list instead of as examples. It was
considered that points 2, 4, & 5 were subsets of societal change and could be removed
from the detailed meaning. Land use (sub-clause 3) was considered to be a sufficiently
important criterion to be retained as an explicit reference.

·  The principle does not differentiate clearly between different types of uncertainty: in
data, future prediction, and modelling reality.

·  In England & Wales practice, the word ‘ risk’  is used extensively. Flood Risk
Management is an implicit part of SFM. However, if ‘ risk’  is to be included more
explicitly in the SFM framework then it is perhaps here that additional reference should
be made.

Recommendation:

Compliance with criteria for change: Meets (i); helps with (ii), driven strongly by (iii).

6.6 Pr inciple 6 - Resources

Current wording as in Paper FIAC2005(4):

Commentary:

·  The word ‘negative’  should  be added in front of ‘environmental impact’

·  There appears to be some overlap with Principle 8 – Environment.

·  Sub-clauses 1 and 2 both overlap with parts of Objectives 3a and 3b. This has occurred
because the principles were developed first and the objectives later. Since the generation

·  Retain this principle but remove sub-clauses 2, 4, & 5 from the detailed meaning but
retain the reference to land use (sub-clause 3);

·  Clarify references to the different types of uncertainty; and

·  Consider whether to add in a more explicit reference to ‘ risk’  and ‘ flood risk
management’

A long-term view of sustainability means acknowledging and taking account of current
and future uncertainties, including current data and models, climate change (1) and
societal change (2-5) * . It also requires explicit consideration of the implications of flood
events that exceed design limits (6)

*  urban development (2), land use (3), technology development (4) and affordability (5),
in considering future generations’  opportunities (cf. Section 17 of FIAC2005(4))

Resources should be selected to minimise greenhouse gas emissions (1) and
environmental impact (2)
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of greenhouse gases and environmental impact are results then its reference is best
placed within Objective 3.

·  Some workshop delegates were concerned that minimising of greenhouse gas emissions
has been highlighted for particular attention when other environmental impacts may be
more significant.

·  In addition, adherence to this principle will require changes to current procurement
practices to require designers and contractors to provide more information on materials
selection and sources.

Recommendation:

Compliance with criteria for change: Meets (i); helps with (ii), driven strongly by (iii).

6.7 Pr inciple 7 - Options

Current wording as in Paper FIAC2005(4):

Commentary:

·  Concerns were expressed about the practicality of identifying and the cost associated
with exploring ‘all possible’  options. The alternative wording expressed in the detailed
meaning in Section 17 of FIAC2005(4) may be better.

·  There was also concern over “even if regulatory or legal barriers appear to block its
implementation”  since this implies that this is promoting the consideration of options
that are potentially illegal. In response, the original intention was rather to safeguard
the opportunity to gather evidence on potentially useful options to support a case for
legislative change.

·  There was general consensus that Principle 7 overlaps with Principle 4 (Decision-
making) and that the two should be combined as discussed in Section 6.4.

Recommendation:

Compliance with criteria for change: Meets (i); helps with (ii), driven by (iii).

Consider deletion of this principle, and Principle 8, as they are covered and driven by the
Environment Objectives

·  Remove reference to ‘all possible’  options
·  Combine this principle with Principle 4 (Decision-making) to create one, re-named

‘Options Appraisal’

All possible options for flood management should be considered including, through to
full evaluation, at least one option that represents a ‘most sustainable benchmark’  (1),
addressing all four ‘A’s: Awareness (2), Avoidance (3), Alleviation (4) and Assistance
(5), even if regulatory or legal barriers appear to block its implementation* .

*Additional wording in Section 17 of FIAC2005(4): Elements may include ‘do-nothing’ ,
‘property abandonment/flood-proofing’ , and urban and rural land-use adaptation.
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6.8 Pr inciple 8 - Environment

Current wording as in Paper FIAC2005(4):

Commentary:

·  It was agreed that the word ‘habitats’  should be removed since it is covered by
‘biodiversity’ .

·  It was also thought that this wording should be checked against the WFD to see
whether the word ‘promote’  should be included.

·  It was generally agreed that this principle is overlaps with Principle 6 and that both are
covered by the Environment Objectives. More specifically:

·  Sub-clauses 1, 2, 3, 4 and 5 are covered by parts of Objectives 3a and 3b
·  Sub-clause 6 is covered by part of Objective 2a (recommended to be moved to 3b)

Recommendation:

Compliance with criteria for change: Meets (i); helps with (ii), driven strongly by (iii).

6.9 Pr inciple 9 - Multiple Benefits

Current wording as in Paper FIAC2005(4):

Commentary:

·  Seeking opportunity for multiple benefits was deemed appropriate but at present flood
prevention schemes do not tend to seek to specifically add or enhance amenity
(including recreational amenity). To do so may require amendment to the 1961 Act. In
any event the priority should still be to deliver improved flood risk before addressing
other needs.

·  Nevertheless the opportunity for SFM to contribute towards regeneration was thought
to be a very valuable potential benefit.

·  The point was made that in addition to those involved in SFM seeking multiple
benefits, those engaged in delivering improvements in other sectors (e.g. roads) should
also be encouraged to incorporate aspects of SFM to provide additional benefit.

·  Sub-clause 2 “seek other relevant funding sources”  covers sub-clause 4 of Principle 4
on funding sources, which is recommended should be removed (see Section 6.4)

Recommendation:

Consider deletion of this principle (and Principle 6), as it is covered and driven by the
Environment Objectives

The water environment (1), bio-diversity (2), habitats (3) landscapes (4), built heritage
(5) and community services (6) should be protected or enhanced and deterioration or
negative impacts avoided, wherever possible.

No change proposed. Retain principle as it is currently written

Sustainable flood management should seek opportunities for multiple benefits but also
cover costs and frequency of loss (1) (economic, rural, landscape or amenity
enhancement) wherever possible, and seek other relevant funding sources (2).
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6.10 Pr inciple 10 - Openness

Current wording as in Paper FIAC2005(4):

Commentary:

·  Whilst it was argued that local authorities already act in a transparent manner, the point
of this principle is that transparency is simplify confirming its importance and applicable
to all stakeholders engaged in delivering SFM.

·  Additional comments highlighted the importance of right timing in the transparent
disclosure of information

·  Another comment highlighted the link between Principle 10 and Principle 11 where
openness could be considered to be a pre-requisite of democracy.

·  “ from which all stakeholders can access and learn”  may be better grammar for sub-
clause 3.

Recommendation:

Compliance with criteria for change: Meets (i)

6.11 Pr inciple 11 - Democracy

Current wording as in Paper FIAC2005(4) (Clause 9):

Commentary:

·  The wording of sub-clause would read better as “SFM should promote effective
community engagement” .

·  The term “subsidiarity”  was thought to be too specialist a term for the layman,
although this could be addressed by its inclusion within a glossary

·  The point was made at workshop 3 of the need to recognise the importance of keeping
local elected politicians informed and of gaining their support as key stakeholders.

·  The problem of having to work through time-consuming Public Inquiries was
highlighted at more than one workshop and is in conflict with this principle. This is the
case: not only for LAs (in terms of cost and delay) and for the Scottish Executive (in
terms of delays disrupting spending plans and profiles), but also for local communities
because it takes decision-making away from the local level.

·  As stated above there is an implicit link between Principle 10 and Principle 11.
Combining these two principles may provide opportunity for some rationalisation.

Minor amendment to sub-clause 2

The whole process of developing a scheme should be transparent (1); and there should be
a common, shared source of information (2), which all stakeholders can access and learn
from (3).

Implementation of sustainable flood management should maximise community
engagement (1) Decisions should be taken at the local level, as far as possible, and
reflect local community ‘Agenda 21’  or similar sustainability objectives(2). (Clause 17
reads: ‘ Implementation systems should be developed to maximise community
engagement (1) and the subsidiarity of decision making (2)’ )
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Recommendation:

Compliance with criteria for change: Meets (i); helps with (ii)

6.12 Pr inciple 12    Simplicity

Current wording as in Paper FIAC2005(4) (Clause 9):

Commentary:

·  There was universal agreement of the need for simplicity and that effort should be
given to clarifying the language and content of the draft framework along the lines
discussed in this document.

·  There was some confusion surrounding the term ‘self-correcting’ . Suggest replace
“with self-correcting and learning behaviour”  with “promote continual learning”

Recommendation:

Compliance with criteria for change: Meets (i); helps with (ii)

Amend principle to read: “ Implementation of sustainable flood management should be
understandable, aim for ease of delivery, and promote continual learning and sharing of
knowledge” .

Implementation of sustainable flood management should be understandable (1), and
should aim for ease of delivery (2), with self-correcting (3) and learning behaviour (4),
and sharing of knowledge (5).

·  Amend sub-clause 1 to “SFM should promote effective community engagement”
·  Consider including a commitment to avoiding Public Inquiries, by developing a

better stakeholder dialogue process, in conjunction with Principles 10 and 12.
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7. SFM OBJECTIVES AND INDICATORS

Each of the objectives is considered in turn in the sections that follow. To assist rapid
reference, the format of each section is laid out in the same format. Each section starts with a
box containing current wording of the objective, its detailed meaning and the proposed
measurement indicators as in the FIAC2005(4) paper.

This is then followed by a summary assessment on the importance of the objective, the
relevance of the detailed meanings, and the practicability of the individual indicators. Some
commentary highlighting key points made follows the summary assessment, which is in turn
followed by some recommendations for amendment, where applicable.

With respect to the summary assessment, a table has been drawn up for each objective
summarising the judgements at each workshop. For workshop 2 and 3 the relevance of the
detailed meaning and the practicality of the measurement indicators are given for each sub-
component of the objective.

The assessment at workshop 1 did not go down to the sub-component level. In workshop 2,
relevance and practicality were scored according to a low-medium-high scale. In workshop
3, a simpler system was used with a tick given where relevance and practicality were
acknowledged, and an asterisk or comment added where these aspects were questioned.

7.1 Objective 1 - Overall

Current wording as in Paper FIAC2005(4):

Summary Assessment

Workshop 1 Workshop 2 Workshop 3

Importance of Objective H H H

Detailed Meaning &  Indicators DM MI DM MI DM MI

(i) Relevance / Practicality H H M � � *

(ii) Relevance / Practicality H H M � �

(iii) Relevance / Practicality M H* H � * �

(iv) Relevance / Practicality H

-

H* H � �

Key: H = High; M = Medium; L = Low; DM = Detailed Meaning; MI = Measurement Indicator;
� /x  = acknowledged or challenged; * = query or qualification

Overall: Meet needs for  resilience against flooding

Detailed Meaning:
Reduce the total sum of flooding impacts over time, to an agreed level. Specifically:

Detailed Meaning Draft Measurement Indicator

(i) Personal social impact (i) People at risk x personal social impact/person +

(ii) Potential damage to personal, commercial
or public property

(ii) (Personal, Commercial and/or Public) Property
at risk x damage potential/property +

(iii) Personal (travel) interruptions (iii) People at risk x lost travel time/person +

(iv) Lost production and sales (iv) Jobs at risk x lost time/job + lost sales
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Commentary:

·  The summary assessment shows that there is universal agreement that the overall
objective is important and is the overriding driver for flood risk management.

·  The perception that there is overlap between this objective and Objectives 2b and 4b
(which are about fair outcomes), demonstrates the need to provide further clarification
and, where possible, simplification.

·  It was suggested that the objective should be amended to read “Meeting the needs for
flood resilience”  instead of “Meet needs for resilience against flooding” .

·  There was overall consensus that each of the four detailed meanings was relevant and
that the measurement indicators were practical.

·  The ability to measure personal social impacts (item (i)) was questioned, but reference
was made to research in this area including the studies referenced in Table 7-1 (and the
DEFRA July 2004 FCDPAG3 Supplementary Note on Socio-Economic Equity and
Human Related Intangible Impacts of Flooding) and ongoing research on the Social
Impacts of Flooding being commissioned by the Scottish Executive.

Table 7-1: Relevant Research Concerning Social Impact

Research Project Reference

Vulnerability to
flooding: health and
social dimensions

Phil Trans, R. Soc, London, A(2002), 360, pp 1511-1525, S.M.
Tapsell, E.C. Penning-Rowsell, S.M. Tunstall and T.L. Wilson.

(http://www.journals.royalsoc.ac.uk/(dzgsqr3n5ckk0b55foelio
3l)/app/home/contribution.asp?referrer=parent&backto=issue,1
5,18;journal,41,115;linkingpublicationresults,1:102021,1;)

The Appraisal of Human
related Intangible
Impacts of Flooding

R&D Technical Report FD2005/TR
Joint Defra/EA Flood and Coastal Erosion Risk Management
R&D Programme

(http://www.rpaltd.co.uk/tools/downloads/reports/intangibleste
chreport.pdf)

·  There was some debate on the priority to be given to the disruptions to personal travel
(item (iii)) relative to the other impacts. This is probably due in part to the nature of the
schemes discussed at the workshops, since it was agreed that disruption to a major
transport link, or to the access roads within a rural area, would be important
considerations.

·  There was also debate on the need to clarify items (iii) and (iv) in terms of personal and
commercial impacts.

·  When considering travel disruption of all types, need to give guidance on how wide an
area to look for the impacts.

·  A comment was made on whether an additional indicator is needed to measure the time
dimension of ‘ resilience’  – i.e. how rapidly the community recovers.
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Recommendation:

Compliance with criteria for change outlined in Section 5.3: Helps criterion (i), driven by
criterion (ii)

7.2 Objective 2(a)    Social

Current wording as in Paper FIAC2005(4):

Summary Assessment

Workshop 1 Workshop 2 Workshop 3

Importance of Objective H H H

Detailed Meaning &  Indicators DM MI DM MI DM MI

(i) Relevance / Practicality H M � *

(ii) Relevance / Practicality

H -

H M L *

Key: H = High; M = Medium; L = Low; DM = Detailed Meaning; MI = Measurement Indicator;
� /x  = acknowledged or challenged; * = query or qualification

Commentary:

·  The summary assessment shows that there is universal agreement that Objective 2(a) is
important.

·  There was overall consensus that sub-component (i) was relevant but that the ability to
measure social benefits can be difficult. There are techniques available for valuing the
benefits of increased amenity to society.

·  Retain this objective and the accompanying indicators

·  Ensure indicator (ii) is developed to be consistent with the results of recent research
and Defra’s FCDPAG3 Supplementary Note on Socio-Economic Equity and Human
Related Intangible Impacts of Flooding

·  Indicators (iii) and (iv) can perhaps be clarified by making (iii) about all travel, and
(iv) about all commercial/industrial losses, including infrastructure disruption of all
types

·  Provide guidance on appropriate boundaries to use for assessing total impacts (e.g. in
respect of travel disruptions, or production losses)

2(a) Social: Enhance community benefit with fair outcomes for everyone

Detailed Meaning:

Detailed Meaning Draft Measurement Indicator
(i) Benefits from physical improvements to
the urban and rural environment

(i) Shadow price valuation of benefits from specific
improvements in amenities and aesthetic appearance
(open spaces, views, wetlands, landscape, etc).

(ii) The increase in community
responsibility and self-help generated (e.g.
the ©Boscastle effect© but pre-flooding)

(ii) Statement of achievement of ‘Awareness’  and
‘Assistance’ .
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·  In addition, item (i) has similar language, and measurement process, to the physical
environmental items in Objective 3b. Also, SEA and STA approaches will now define
subset (i) items as ‘environment’  and so it may be appropriate to transfer item (i) to
Objective 3b.

·  With respect to item (ii), it was thought that the measurement of increased
responsibility and self-help would be very difficult to measure and perhaps is implicit
in the social impact indicator identified under Objective 1. However it is noted that
Objective 4c – protection of local jobs and wealth – could be considered as a
community social benefit in the same category as 2a (ii) (see Section 7.8)

Recommendation:

Compliance with criteria for change: Meets criteria (i), (ii) and (iv) outlined in Section 5.3.

7.3 Objective 2(b) - Social

Current wording as in Paper FIAC2005(4):

Summary Assessment

Workshop 1 Workshop 2 Workshop 3

Importance of Objective H/M H H

Detailed Meaning &  Indicators DM MI DM MI DM MI

(i) Relevance / Practicality H H H H *

(ii) Relevance / Practicality M

-

L L x *

Key: H = High; M = Medium; L = Low; DM = Detailed Meaning; MI = Measurement Indicator;
� /x  = acknowledged or challenged; * = query or qualification

Commentary:

·  There was general agreement that Objective 2(b) is important but concern over the use
of the word ‘ fair’ .

·  The detailed meaning under item (i) was agreed to be relevant and that although
difficult to measure, evidence could be presented to demonstrate the distribution of
benefits.

·  Consider incorporating item (i) with Objective 3b – if so, emphasising that 3b
includes enhanced social benefit from improvements in amenity.

·  Consider rewriting item (ii) to incorporate Objective 4c.

2(b) Social: Enhance community benefit with fair  outcomes for  everyone

Detailed Meaning: That requires that:

Detailed Meaning Draft Measurement Indicator
(i) All those at risk have appropriate access to
the benefits of sustainable flood management
(SFM) (reduced impacts)

(i) Clear statement of who has access to which
benefits

(ii) Payment (whether by Local Authority tax,
direct flood-proofing, insurance©s etc) by those at
risk should be in proportion to the level of
benefits they receive

(ii) A broad comparison of the distribution of
benefits gained against the distribution of
payments made and/or grants received
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·  There were a number of comments concerning whether account should be taken of
those who have put themselves at risk and whether it is economical to protect one
property at high risk compared with a number of properties at lower risk.

·  Suggested word changes included replacing ‘at risk’  with ‘affected’  to cover those not
at direct risk of property flooding, and removing the phrase ‘ reduced impacts’ .

·  It was generally agreed that item (ii) is very difficult to define and assess. Currently
funding is through local and national taxes – this may be appropriate for the protection
of communities but there may be need to review funding arrangements in the future,
particularly with respect to contributions from developers and those implementing
other catchment measures (e.g. farmers). There is overlap with Objective 4b.

Recommendation:

Compliance with criteria for change in Section 5.3: Meets criteria (i), (ii), relevant to (v).

7.4 Objective 3(a)    Environment

Current wording as in Paper FIAC2005(4):

Summary Assessment

Workshop 1 Workshop 2 Workshop 3

Importance of Objective H H H

Detailed Meaning &  Indicators DM MI DM MI DM MI

(i) Relevance / Practicality H H * H *

(ii) Relevance / Practicality L

-

M M � *

Key: H = High; M = Medium; L = Low; DM = Detailed Meaning; MI = Measurement Indicator;
� /x  = acknowledged or challenged; * = query or qualification

·  Keep item (i) but replace ‘at risk’  with ‘affected’  to cover those not at direct risk of
property flooding, and remove ‘ reduced impacts’  in the detailed meaning

·  Remove item (ii) and ensure that it is covered within Objective 4b.

3(a) Environment - protect and work with the environment with respect for all
species, habitats, landscapes, and built heritage

Detailed Meaning: The individual elements are to:

Detailed Meaning Draft Measurement Indicator

(i) Protect and prevent deterioration
of the water environment (quality,
quantity and physical habitat)

(i) Water:

*  Maintain or improve Water Quality (ref. existing SE 9):
km of river identified as “poor”  or “seriously polluted”

*  More directly-measurable indicators that take account of
water quantity (and act as a proxy for water quality)

(ii) Minimise emissions of
greenhouse gasses

(ii) GHG emissions:

*  Existing SE 1 Sustainable Prosperity: CO2 emissions/GDP

* Existing SE 7 Climate Change: million tonnes GHG
emissions weighted by Global Warming Potential (GWP)
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Commentary:

·  There is universal agreement that Objective 3(a) is important, although there is need
for greater clarity on exactly what is meant by and included in ‘environment’  (cf.
comments under Section 5.1).

·  A comment made was that ‘with the environment’  should be replaced by ‘with natural
processes’ . This has already been debated by NTAG. Perhaps both phrases should be
included?

·  With respect to item (i) it was agreed that it is important to ensure the ‘water’
indicators are aligned with the language, policies and methods being developed by
SEPA under the WFD.

·  With respect to item (ii), there were various views on the relevance of minimising
greenhouse gases (GHGs), and that currently there is no mechanism to direct designers
and contractors to follow this. However, it is acknowledged that this should be retained
as a future aspiration. The indicator should be based on the emissions of all GHGs and
not just CO2. The qualification of measuring GHG per unit GDP was agreed to be
unnecessary.

·  It is also important that the analysis of GHG emissions covers the wider aspects of
flood risk management (e.g. carbon/methane released from soils).

·  More generally, evidence of environmental impacts is already generated by
methodologies used in EIA, SEA, Biodiversity Action Plans, etc., and as for the
‘water’  indicators under item (i), the indicators under item (ii) should be made
consistent with these other existing processes.

·  Several comments highlighted the need to re-examine the indicators under Objective 3a
and 3b since there appeared to be some overlap. One suggestion is to allocate one sub-
objective (say, 3a) to the ‘water’  environment and the other sub-objective (3b) to other
aspects of the environment.

·  As discussed in Section 6, Principles 6 and 8 overlap with the sub-clauses of
Objectives 3a and 3b. It is suggested that these Principles might be deleted and
Objective 3 is left to cover the issues.

Recommendation:

·  Consider adding ‘and natural processes’  to the objective wording

·  With respect to item (i), indicators should be based on the new WFD classification
under development by SEPA. These include not only the measurement of water
quality but also measurement of water quantity and physical habitat
(hydromorphology). These would also encompass the ecological aspect of the water
environment currently covered by Objective 3b(ii). More specifically:

1. Amend detailed meaning for (i) to read: “Prevent deterioration, protect and
enhance the water environment (quality, quantity, physical habitat and natural
processes)” ; and

2. Amend draft measurement indicators to reflect achievement of water status
objectives:
�  Km of surface water status deteriorated
�  Km of groundwater status deteriorated
�  Km of surface water status enhanced
�  Km of groundwater status enhanced

·  Delete reference to GDP from item (ii). Ensure indicator refers to all GHG emissions
weighted by global warming potential.
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Further recommendation (common to Objective 3b)

Compliance with criteria for change: Meets criteria (i) and (ii); driven by (iii) and (iv)

7.5 Objective 3(b) - Environment

Current wording as in Paper FIAC2005(4):

Summary Assessment

Workshop 1 Workshop 2 Workshop 3

Importance of Objective H H H

Detailed Meaning &  Indicators DM MI DM MI DM MI

(i) Relevance / Practicality H L L � �

(ii) Relevance / Practicality H

-

L M � �

Key: H = High; M = Medium; L = Low; DM = Detailed Meaning; MI = Measurement Indicator;
� /x  = acknowledged or challenged; * = query or qualification

3(b) Environment - protect and work with the environment with respect for  all species,
habitats, landscapes, and built her itage

Detailed Meaning: This includes:

Detailed Meaning Draft Measurement Indicator

(i) Delivering Biodiversity
Plan targets

(i) Either Percentage of targets achieved (e.g. SE 10 Biodiversity “%s
of (flood relevant) Biodiversity Action Plan species and habitats
which are identified as stable or increasing.” )

(The Scottish Biodiversity Forum is developing indicators to measure
progress on the implementation of the Scottish Biodiversity Strategy,
which may overlap with these indicators, and complement them.)

(ii) Protecting and/or
improving the water
environment, ecological
habitats and landscapes
(geomorphology)

(ii) Or statement of specific areas (SSSIs, ‘corridors’ , wetlands,
landscape features, etc.) affected in terms of hectares (as per Defra’s
existing appraisal guidance) by percentage of:

·  total catchment floodplain converted to urban/agricultural use

·  catchment wetlands reclaimed by human activities

·  flow (or catchment rainfall) stored in impoundments with flow
regulation functions

It is suggested that the coverage of 3a and 3b is amended as follows:

·  Use Objective 3a to cover all aspects of the ‘water’  environment, linked to WFD
objectives and language (and including Principle 8 sub-clause 1). This is likely to
require a composite indicator.

·  Use Objective 3b to cover all other aspects of the environment, including perhaps the
‘physical environment’  (e.g. increased amenity) benefits from 2a (i) (and Principle 6
sub-clauses 1, 2 and Principle 8, sub-clauses 2 to 6). It is likely that this will require a
composite indicator covering a number of elements including greenhouse gas
emissions, biodiversity, community services/amenity, built heritage and landscape.

Liase with relevant departments in SEPA and the Scottish Executive to link explicitly to
the language and approach of the WFD cost-effectiveness methodologies, SEA methods,
and Sustainability Appraisal.
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Commentary:

·  There is universal agreement that Objective 3(b) is important, although there is need
for greater clarity on exactly what is meant by and included in ‘environment’  (cf.
comments under Section 5.1). There was also a suggested that ‘built heritage’  should
be replaced by ‘maintained heritage’ .

·  The relevance of the detailed meaning item (ii) to sewer flooding was questioned

·  As discussed under Objective 3a, there is a need to re-examine the grouping of
indicators under Objective 3a and 3b.

·  With particular reference to item (ii), any indicator for “Protecting and/or improving
the water environment, ecological habitats”  should combined with that for 3a(i), and
covered by indicators developed under the WFD.

·  For item (i) and the remainder of item (ii), indicators should be made consistent with
other environmental and sustainability methods/measures used in EIA, SEA,
Biodiversity Action Plans, etc.

·  It was agreed that the sense of the first and second bullet points under item (ii) should
be reversed to read “Total urban/agricultural land converted to catchment floodplain”
and “Human activities reclaimed by catchment wetlands” .

·  As discussed in Section 5, Principles 6 and 8 overlap with the sub-clauses of
Objectives 3a and 3b. It is proposed that these Principles are deleted and Objective 3 is
left to cover the issues.

Recommendation:

General Recommendation (as for Objective 3a):

Compliance with criteria for change: Meets criteria (i) and (ii); driven by (iii) and (iv)

It is suggested that the coverage of 3a and 3b is amended as follows:

·  Use Objective 3a to cover all aspects of the ‘water’  environment, linked to WFD
objectives and language (and including Principle 8 sub-clause 1). This is likely to
require a composite indicator.

·  Use Objective 3b to cover all other aspects of the environment, including perhaps the
‘physical environment’  (e.g. increased amenity) benefits from 2a (i) (and Principle 6
sub-clauses 1, 2 and Principle 8, sub-clauses 2 to 6). It is likely that this will require a
composite indicator covering a number of elements including greenhouse gas
emissions, biodiversity, community services/amenity, built heritage and landscape.

Liase with relevant departments in SEPA and the Scottish Executive to link explicitly to
the language and approach of the WFD cost-effectiveness methodologies, SEA methods,
and Sustainability Appraisal.

With respect the item (i), an indicator for water-based ecological habitats should be
combined with that for 3a(i) in accordance with objectives of the WFD.

Amend the sense of the first and second bullet points under item (ii) to read “Total
urban/agricultural land converted to catchment floodplain”  and “Human activities
reclaimed by catchment wetlands” .

Indicators for items (i) and (ii) should be made consistent with other environmental and
sustainability methods/measures used in EIA, SEA, Biodiversity Action Plans, etc.
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7.6 Objective 4(a) - Economy

Current wording as in Paper FIAC2005(4):

Summary Assessment

Workshop 1 Workshop 2 Workshop 3

Importance of Objective H H H

Detailed Meaning &  Indicators DM MI DM MI DM MI

(i) Relevance / Practicality H L L � �

(ii) Relevance / Practicality H

-

L M � �

Key: H = High; M = Medium; L = Low; DM = Detailed Meaning; MI = Measurement Indicator;
� /x  = acknowledged or challenged; * = query or qualification

Commentary:

·  There is universal agreement that Objective 4(a) is important.

·  There was some concern at explicit reference to lowest whole life cost in the detailed
meaning since the most sustainable solution may not be the lowest cost – what is
important is the balance of long-term benefits to long-term cost. However, it should be
remembered that this indicator would be used in conjunction with others for decision-
making and that all other benefits being equal, the option with the lowest WLC would
be preferred.

·  With respect to practicality, there was comment on the fact that whole life cost is
mainly focused on the cost of new measures carried out to achieve a SFM solution.
There may be some difficulty in obtaining this information for awareness & assistance.

·  It is not intended that any ‘environmental economics’  shadow pricing of social and
environmental benefits and impacts would be taken into account under this indicator;
such analyses, if needed, would come from the assessments made for the indicators
under Objectives 2 and 3.

Recommendation:

It is recommended that this objective and indicator is retained as currently written.

4(a) Economic - deliver  resilience at affordable cost (construction, maintenance,
running and renewal), with fair economic outcomes, and the protection of local jobs
and wealth

Detailed Meaning:

Detailed Meaning Draft Measurement Indicator

(i) Deliver SFM for lowest whole life cost of alleviation
(capital costs, operation & maintenance, replacement,
individual response funding and compensation), plus
awareness, avoidance and assistance costs.

£ (Whole Life Cost)
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7.7 Objective 4(b) - Economy

Current wording as in Paper FIAC2005(4):

Summary Assessment

Workshop 1 Workshop 2 Workshop 3

Importance of Objective H/M H H

Detailed Meaning &  Indicators DM MI DM MI DM MI

(i) Relevance / Practicality H H L � �

(ii) Relevance / Practicality M H L � �

(iii) Relevance / Practicality M

-

H L * *

Key: H = High; M = Medium; L = Low; DM = Detailed Meaning; MI = Measurement Indicator;
� /x  = acknowledged or challenged; * = query or qualification

Commentary:

·  There is general agreement that Objective 4(b) is important, but there were differences
of opinion on the relevance and practicality of the indicators.

·  For the sake of simplicity, the words “  (construction, maintenance, running and
renewal)”  could be removed from the objective.

·  There was some concern that the issue of fairness is already covered under Objective 1,
but Objective 1 is about mitigation of flooding impacts, while Objective 4b is about
other economic benefits.

·  Due to the complicated interactions between fluvial, sewer and overland flow in some
cases, it can be difficult to determine the causes without significant study.
Nevertheless, the determination of causes is critical to delivering sustainable solutions.

·  It was generally agreed that (qualitative) evidence could be generated for items (i) and
(ii) but this led to a concern on the difficulty of measuring item (iii) objectively. It is
acknowledged that this indicator may be difficult to measure, but the evidence
collected will be important to improving the learning and policy about SFM. The issue
of fairness is also being tackled by the cost-effectiveness work being carried out for the
WFD, which is giving consideration to ‘even-handedness’ . This work may be equally
applicable to SFM.

4(b) Economic - deliver resilience at affordable cost (construction, maintenance, running
and renewal), with fair  economic outcomes, and the protection of local jobs and wealth

Detailed Meaning: Nature causes flooding; human infrastructure and intervention causes
its negative impacts. This requires:

Detailed Meaning Draft Measurement Indicator

(i) A statement of the main causes of flood
impacts which are to be reduced

(ii) A statement of who pays the cost

(iii) A comparison and judgement on
©fairness©

(iii) A comparison of facts will provide an objective
judgement of ‘ fair’ , ‘partly fair’ , or ‘unfair’

(Footnote: WFD cost-effective analysis should
contribute to the development of measurement
indicators in this area)
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·  As discussed in Section 7.3, Item (ii) of Objective 2b overlaps with item (ii) of this
objective.

Recommendation:

Compliance with criteria for change: Meets criteria (i) and (ii). Relevant to (v)

7.8 Objective 4(c) - Economy

Current wording as in Paper FIAC2005(4):

Summary Assessment

Workshop 1 Workshop 2 Workshop 3

Importance of Objective H/M H H

Detailed Meaning &  Indicators DM MI DM MI DM MI

(i) Relevance / Practicality M H H � �

(ii) Relevance / Practicality M

-

H H � �

Commentary:

·  There is general agreement that Objective 4(c) is important, and also that detailed
meanings and indicators are relevant and practical.

·  It was agreed that there are plenty of examples the jobs and wealth are at risk,
including the threat of businesses relocating to avoid future flooding or others going
out of business because they cannot afford to relocate. Flood risk management would
therefore help both protect jobs & wealth and also provide opportunities for
commercial redevelopment.

·  A high emphasis on jobs and wealth will improve the perception of sustainable flood
management by local communities. An improved perception will also tend to attract
business investment.

·  It is recommended that this objective is retained with the words “ (construction,
maintenance, running and renewal)”  deleted.

·  Since the wording under Objective 2b(ii) is covered by indicator 4b(ii) it is
recommended that item (ii) under Objective 2b is deleted.

·  Perhaps add a qualification to the word ‘ fair’  to refer to the concept of even-
handedness being developed for the WFD cost-effectiveness analysis.

4(c) Economic - deliver resilience at affordable cost (construction, maintenance, running
and renewal), with fair economic outcomes, and the protection of local jobs and
wealth

Detailed Meaning: This includes:

Detailed Meaning Draft Measurement Indicator
(i) the impact on jobs protected, and (i) No. of local jobs protected

(ii) wealth generated for local community. (ii) £ (and percentage of proposal costs) spent in the
local community
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·  There was some confusion over whether item (ii) was intended to reflect the £s spent in
the local community during implementation of the solution or whether it was about the
longer-term impact on wealth generation once the solution is in place.

·  Indicator (i) is about the long-term impact on jobs and wealth, of having more or less
flood-resilient space for commercial and industrial use. (Incidentally, this is not the
same as the overall Objective 1(iv), which is about actual temporary flood losses of
existing commerce/industry).

·  It was agreed that the detailed meaning of indicator (i) should be amended to “ Impact
on local jobs” .

·  It was pointed out that it might be difficult to estimate the number of jobs protected
since jobs may be merely transferred in/out of the area affected by flooding. Whilst it is
the local impact that is important for the individual scheme, it is the net impact that is
important nationally. Item (i) may be better measured in terms of land area (hectares)
protected or made available.

·  Alternatively, there are also methods that economists use to estimate the impact on the
local economy associated with new development, which may be useful.

·  Item (i) could show a direct conflict with the need under Objective 5b to reclaim, or
retain, floodplain land for flood storage and channel capacity (or make development
flood-proof), so it is an important issue.

·  As discussed in Section 7.2, item (i) could be considered to be essentially a social
benefit and so could be included in Objective 2a item (ii). This suggestion is perhaps
supported by the new UK strategic framework for sustainable development, which
acknowledges that a sustainable economy is a means to supporting the overall goals of
living within environmental limits and a just society.

·  Item (ii) is about how much of the construction/operational cost of implementing an
SFM solution stays within the local economy.

Recommendation:

Compliance with criteria for change: Meets criteria (i) and (ii)

If it is attractive to reduce the number of Economic objectives to two, to match the other
objectives, then:

·  Treat item (i) on the protection of jobs and wealth as essentially a social benefit and
transfer them to item (ii) under Objective 2a. Amend wording of detailed meaning to
“ impact on local jobs” .

·  The same could be done with item (ii)

This allows Objective 4(c) to be removed as a standalone objective.
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7.9 Objective 5(a) - Future

Current wording as in Paper FIAC2005(4):

Summary Assessment

Workshop 1 Workshop 2 Workshop 3

Importance of Objective H/M H H

Detailed Meaning &  Indicators DM MI DM MI DM MI

(i) Relevance / Practicality H H H � *

(ii) Relevance / Practicality H H H � *

(iii) Relevance / Practicality H

-

H H � *

Commentary:

·  Again, there is general agreement that Objective 5(a) is important, although it was
thought that the detail of the indicators would need further development.

·  Objective 5a may have a significant impact on Planning Policy (i.e. Avoidance) and
thus raises issues that need assessment at a strategic and catchment wide level.

·  Although solutions may not currently be designed to accommodate uncertainty,
schemes are commonly designed to be adapted to suit future change (e.g. walls can be
raised). It may be appropriate to replace the phrasing around the word ‘uncertainty’
with phrasing around the word ‘adaptability’ .

·  With respect to item (i) the word ‘ rainfall’  should be replaced with ‘precipitation’ .
Snowmelt, for example, is a major contributor to flooding. In addition ‘ increased
storminess and sea level rise’  should be added to the indicator for item (i) to match the
detailed meaning.

·  Comments were made that the indicator for item (i) requires further development to
ensure that it can take proper account of the effect climate change would have on flood
hydrology. The analysis can be complex; in addition to changes in annual averages,
there will be changes in seasonal flows and the frequency and magnitude of extreme
events. It may be necessary to use secondary measurements as evidence for the choice
of value for the primary indicator, which would then become a proxy.

·  It was suggested that the allowance for item (i) would need to be the same for all
projects and thus would need to be expressed in terms that were equally applicable to
all situations.

5(a) Future - Allow for  future uncer tainty (the ‘precautionary pr inciple’ ) with a fair
balance between meeting present needs and those of future generations

Detailed Meaning: This needs to take account of:

Detailed Meaning Draft Measurement Indicator
(i) Allowance for increased rainfall, storms or
sea level rise (as a result of climate change)

(i) Rainfall increases (% of current)

(ii) Allowance for increased or decreased
©catchment© response

(ii) Change in average runoff coefficient (% of
current)

(iii) Headroom© potential, as the net result of
both

(iii) Net headroom as percentage of design total
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·  With respect to item (ii) on ‘ increased or decreased catchment response’ , it was
stressed that natural processes particularly in rural catchments are complex and
understanding is still developing. Although this indicator therefore may be difficult to
measure at present, it would help in directing future research effort to increase levels of
understanding.

·  With respect to item (iii), it was agreed that use of the term ‘headroom’  rather than
‘ freeboard’  was appropriate since it is more universally applicable to catchment-scale
solutions. Headroom could be defined to include freeboard and other uncertainties.

·  It was suggested that the indicator for item (iii) should be accompanied by a statement
of what is involved in securing the headroom allowance.

·  There was some consensus on the fact that the issues listed here overlap with many of
the sub-clauses of Principle 5 – Uncertainty.

Recommendation:

Compliance with criteria for change: Meets criterion (iii); relevant to (v)

·  Retain the objective, but consider use of the word ‘adaptability’  rather than
‘uncertainty’ .

·  Given the degree of overlap, it is recommended that Objective 5a is used to cover
some of sub-clauses in Principle 5, so Principle 5 can be simplified.

·  For item (i), Change ‘ rainfall’  to ‘precipitation’  and include reference to storms and
sea level rise in the indicator. Consider using this indicator as a proxy for the
outcome of a more detailed analysis of predicted changes to flood hydrology as a
result of climate change.

·  For item (ii), it may be necessary to support any quantitative analysis of a change in
runoff coefficient with qualitative statements particularly with respect to rural land
use.

·  The indicator for item (iii) should be accompanied by a statement of what is involved
in securing the headroom allowance.
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7.10 Objective 5(b) - Future

Current wording as in Paper FIAC2005(4):

Summary Assessment

Workshop 1 Workshop 2 Workshop 3

Importance of Objective H/M H H

Detailed Meaning &  Indicators DM MI DM MI DM MI

(i) Relevance / Practicality H H L � *

(ii) Relevance / Practicality H H L � *

(iii) Relevance / Practicality H

-

H H � *

Commentary:

·  Again, there is general agreement that Objective 5(b) is important. It was agreed that
allowing development and providing flood protection to meet today’s needs
considering the future would not necessarily reduce the risk of future flooding and so
could prejudice the opportunities available to future generations.

·  It was noted that item (i) of this Objective is linked to item (i) of Objective 3(b).

·  In general there were various points raised aimed at improving the relevance and
practicality of the proposed indicators.

·  With respect item (i), ‘ retaining natural capacity for flood response’ , clarification was
considered necessary on ‘ retaining’  and ‘natural’ . In some cases restoring the ‘natural’
condition may not be acceptable given the history of human development.
‘Maximising’  natural capacity may be better phrasing. However this indicator does
challenge the perception that historical development on flood plains should always be
protected.

·  More specifically, it was considered that in addition to catchment storage, it may be
necessary (in the case of fluvial flooding) to consider the change to the flow regime as
a result of upstream (or downstream) restrictions. For example, reducing flow in the
upper catchment would have the effect of reducing the flowrate entering the main
watercourse and thus attenuating the flood peak downstream.

·  With respect to item (ii), the discount rate provides a measure of the balance over time
of benefits accrued versus payment for those benefits. The purpose of including this

5(b) Future – Allow for future uncertainty (the ‘precautionary principle’ ) with a fair
balance between meeting present needs and those of future generations

Detailed Meaning: This must take account of:

Detailed Meaning Draft Measurement Indicator

(i) Retaining natural capacity for flood
response

(i) Flood plain storage (m3 and %age of ‘natural’
floodplain retained), and floodplain channel capacity
(m3/s and %age of ‘natural’  channel retained)

(ii) Future affordability of continuing
resilience

(ii) Discount rate used (%)

(iii) Fail safe provision for design flood
exceedence

(iii) Statement of the expectation, and estimate of the
relative level of risk during exceedence – catastrophic,
severe, minor.
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indicator is to allow the sensitivity of the whole life cost to a change in the discount
rate to be tested.

·  However the discount rate is only one factor; this indicator also needs to take account
of design life so that any comparison of options takes differences in the long-term cost
of continuing resilience into consideration.

·  Whilst this is important it was thought that a measure of ‘affordability’  also requires
assessment of local income and wealth changes.

·  Since the intention is to differentiate on the basis of provisions for design exceedence,
it was considered that the ‘ relative effect of exceedence’  rather than the ‘ relative level
of risk during exceedence’  is more understandable phrasing for item (iii).

Recommendation:

Compliance with criteria for change: Meets criterion (iii); relevant to (v)

Retain this objective and accompanying indicators but consider the following
amendments:

·  For item (i), consider amending the word ‘ retaining’  to ‘maximising’ . Also consider
incorporating a measure to take account of change in the flow regime.

·  For item (ii), consider including a measure of design life and a measure for the
change in local income/wealth to better define affordability.

·  For item (iii), amend the phrasing ‘ relative level of risk during exceedence’  to
‘ relative effect of exceedence’
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8. INTEGRATION WITH EXISTING PROCESSES

As discussed above, there is an overall need to demonstrate that the SFM framework is
consistent with processes such as those employed for the WFD, SEA and SPP7.

The following two sections have been included following discussions with Professor Carroll.
Integration with SEPA’s proposals for River Basin Management Planning is also briefly
discussed.

8.1 Potential Use of Sustainability Threshold Assessment (STA)

With respect to protection of the environment, ‘no net loss’  is now widely used by
environmentalists/ecologists and supported by some policy, nonetheless, some
environmental assets are indeed absolute and thus not-tradable.

This concept is fundamental to environmental carrying capacity and, together with the
concept of thresholds, is the foundation of Sustainability Threshold Assessment (STA).
Within a sustainable development framework, STA allows wider, better-informed, and more
creative decision-making.

The STA approach provides a matrix of strategic level assessments of key sustainability
criteria. The approach uses a system of 5 coloured indicators (Blue – Green – Yellow –
Orange – Red) which are assigned first to ‘ issues’  and then to ‘management options’ . Blue
identifies opportunities for enhancement; while at the other extreme red identifies real
catchment/local constraints. Orange and yellow reflect mitigation options that are more or
less difficult with respect to technical practicality, politics or policy. Whilst STA has been
used an assessment method for Sustainability Appraisal and SEA, it is particularly effective
as an options assessment tool.

Whilst STA has been used primarily within an administrative boundary, it can be adapted to
suit the catchment boundaries of the SFM framework. More specifically it could be used to
identify the key opportunities, concerns and absolute constraints, to form the framework for
an SFM solution, and provide the information needed for the appraisal. It would also be a
good framework for early brainstorming of the problem and possible solutions, and as an
ongoing way to communicate the key issues in stakeholder dialogue.

Such a catchment-wide STA could also integrate with the WFD River Basin Management
Plan and the other plans, such as regional development plans and Biodiversity Action Plans.
It could provide the tool that achieves the SFM ‘purpose’  to: ‘ensure that links are made
between flood management, Development Plans (urban and rural), River Basin Management
Plans and Coastal Zone Management Plans, Strategic Environmental Assessments, Scottish
Biodiversity Strategy and plans to conserve the natural heritage…’.

The same catchment based strategic assessment could also provide a vital assessment tool for
planners.

8.2 Strategic Sustainability Assessment and Strategic Environmental Assessment

Strategic Sustainability Assessment (SSA) is now used to develop high level objectives for
development planning and incorporates an evidence-based approach that is consistent with
the requirements of Strategic Environmental Assessment (SEA). This approach can also be
used to influence site-specific proposals.

The SSA framework has similarities with the approach being developed for SFM, as shown
by the comparison and illustration in Table 8-1, overleaf.

One point of particular note is that responses under the heading “What the appraisal will look
for”  could be based upon quantitative ‘marking’  or indicators but often judgements are based
on statements of evidence, which is accepted practice in the field of environmental
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assessment. The relevant plans and studies provide references to other relevant
documentation in support of the assessment, and thus contribute to the identification of the
issues and subsequent choice of objectives for the appraisal.

Table 8-1: A Compar ison of the Types of Headings used in an SSA Against SFM

SSA Heading SSA I llustration Comments with respect to SFM

High Level Objective Improve public health Similar to SFM high-level
objectives (overall, social,
environment, economic, & future)

Detailed questions:
does the
policy/proposal …?

Reduce health inequalities Similar to SFM sub-objectives

Explanation of the
detailed question

Lower income should not
increase exposure to health
risks

Similar to SFM detailed meanings

What will the
appraisal look for …?

Development that avoids
exposing poorer people to
more pollution and that gives
all access to amenity

Similar to SFM measurement
criteria (which can be quantitative
indicators but also statements
giving evidence)

Relevant Plans,
Programmes,
strategies

Regional health strategy –
with need to address above
average level of heart disease
in area

Parallel to baseline assessments
of, and plans to address, risks of
flooding impact on people and
property

8.3 Integration with River  Basin Management Planning

SEPA’s 2004 Consultation on River Basin Management Planning (RBMP) Strategy
proposals envisaged close links between a proposed network of RBMP Area Advisory
Groups and Flood Liaison and Appraisal Groups (FLAG).  It was considered that effective
and positive links with local and planning authorities could be provided through FLAGs and
that these groups could also inform RBMP Area Advisory Groups of flood management
priorities. Guidance on SFM will also be relevant to RBMP preparation at national and area
level with land use management being an important common element.

Establishment of links between FLAGs and the envisaged RBMP Area Advisory Groups are
therefore likely to be of benefit in implementing the SFM framework and in encouraging a
common approach to integrating with relevant planning processes.

9. APPLICABILITY TO DIFFERENT TYPES OF FLOODING

Table 9-1 below summarises the assessment of applicability to each of the indicators set out
in the original framework together with any relevant comments made during the workshops
and updated comments on applicability following further review.

In general it is considered that with further adaptation and development of some of the
indicators to suit specific types of flooding it should be possible to derive a comprehensive
set of indicators which are universally applicable (with variations to suit different types of
flooding in some cases).  This further development should take place in conjunction with
further refinement of the indicators arising from the recommendations made on the
objectives and indicators in other sections of this report and further consideration by FIAC.
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Table 9-1: Comments on Applicability of Indicators to Different Types of Flooding
In

di
ca

to
r Types of flooding

identified as not
applicable in or iginal

framework

Workshop Comments Updated Comments on Applicability

1i Groundwater
Groundwater may cause evacuation and stress and therefore may apply to indicator.
Applicable.

1ii None

1iii Sewer
Sewer flooding could cause lost travel time
through diversions. Reasons were given for and
against why travel time should be included.

Applicable.

1iv Sewer
Sewer flooding could cause lost production/ sales through property closure by flooding.
Applicable.

2a i Groundwater Groundwater flooding may have an impact on open spaces. May be applicable
2a ii None

2b i None
2b ii None

3a i

Surface?
Sewer?

Coastal/Estuarine?
Groundwater?

Indicator applies to:
·  surface water where water body is discharge point
·  sewer if modified to apply to SUDS and CSO control
·  coastal, estuarine and groundwater if made compatible SEPA WFD criteria
Likely to be applicable – further development/adaptation may be required.

3a ii None

3b i
Sewer
Surface

Groundwater

Indicator applies to:
·  sewer if modified to apply to SUDS and CSO control
·  coastal, estuarine if made applicable to features/habitats associated with coastal zones
Likely to be applicable – further development/adaptation may be required.

3b ii
Surface

Groundwater
Would need to reword to make it relevant to
sewer flooding.

Indicator applies to:
·  sewer if modified to apply to SUDS and CSO control
·  coastal, estuarine if made applicable to features/habitats associated with coastal zones
Likely to be applicable – further development/adaptation may be required.
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In
di

ca
to

r Types of flooding
identified as not

applicable in or iginal
framework

Workshop Comments Updated Comments on Applicability

4a None

4b i None
4b ii None
4b iii None

4c i None
4c ii None

5a i Groundwater
Increased storminess frequency for coastal and
estuarine areas

Rainfall increases may impact on groundwater in long term
Likely to be applicable.

5a ii
Groundwater

Coastal
Estuarine

It may be difficult to determine this as
hydrological processes in rural catchments are
not fully understood yet

Catchment response was defined as change in ‘urban area run-off coefficient’
Groundwater may be applicable.
Estuarine may be applicable, Coastal unlikely to be applicable. Further
development/adaptation of indicator may be required.

5a iii Groundwater Not applicable

5b i Further development/adaptation of indicator may be required for coastal/estuarine.
5b ii None
5b iii Groundwater Unlikely to be applicable.
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10. SUMMARY OF RECOMMENDATIONS

Various recommendations for modification to the draft SFM framework have been presented
in Sections 5 to 9. A summary of the main conclusions for the principles, objectives, and
indicators are included below.

10.1 Pr inciples

There was general consensus that the principles provide general guidance on how progress
towards sustainable flood management will be achieved

There was also general consensus that the assessment of adherence to the principles via
measurable indicators is unlikely to be necessary. It is more likely that the principles will be
used by the practitioner to guide the overall approach to SFM, and as headings under which
to build up evidence. Compliance could be demonstrated using a checklist approach at the
organisational level (rather than for individual schemes) together with periodic auditing.

The principles were developed in advance of the objectives, and upon review there appears
to be some overlap between the content of the Principles and the Objectives.

A number of changes to the principles have been proposed and are summarised in Table
10-1, including the combining of Principles 4 and 7, and possible deletion of Principles 1, 6
and 8. This means that the total number of principles would reduce from 12 to 8. Deletion of
Principles 6 and 8 would need to be given careful consideration as it may be considered that
they still give valuable guidance on how to achieve the objectives that they match. If this
were the case, rationalisation of the wording with the matching objectives should be
undertaken.

It is also acknowledged that there is a link between Principle 10 and Principle 11 that could
be taken into account in any rationalisation of the Principles.
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Table 10-1: Summary of Recommended Amendments to the Pr inciples

No. Pr inciple Recommendation

1. Scope Delete “Scope” from the list of principles and instead add the
sentence ‘ flooding’  means all types of flooding: surface
(pluvial), sewer, river, groundwater, estuarine and coastal.

as a second qualifying comment under the definition of SFM.

2. Policy Keep this principle but re-name it ‘Strategic Approach’ .

Clarify the words about ‘national’  and ‘ local’  meanings.

Add in a requirement to include SEA/STA, on a catchment-
wide basis.

3. Responsibilities Consider rewording the first sentence to “All stakeholders
should be actively engaged in and share responsibility for
achieving SFM”.

4. Decision-making Combine this principle with Principle 7 (Options) to create
one, re-named ‘Options Appraisal’

Remove sub-clauses 2, 3 and 4

Consider adding more on how the mixture of criteria will be
used for decision-making; or acknowledge that this will be a
learning process.

5. Uncertainty Retain this principle but remove sub-clauses 2, 4, & 5 from
the detailed meaning whilst retaining reference to land use;

Clarify references to the different types of uncertainty; and

Consider whether to add in a more explicit reference to ‘ risk’

6. Resources Consider deletion of this principle, and Principle 8, as they
are covered and driven by the Environment Objectives.

7. Options Remove reference to ‘all possible’  options

Combine this principle with Principle 4 (Decision-making) to
create one, re-named ‘Options Appraisal’ .

8. Environment Consider deletion of this principle (and Principle 6), as it is
covered and driven by the Environment Objectives

9. Multiple Benefits No change proposed.

10. Openness Minor amendment to sub-clause 2

11. Democracy Amend sub-clause 1 to “SFM should promote effective
community engagement”

Consider including a commitment to avoiding Public
Enquiries, by developing a better stakeholder dialogue
process, in conjunction with Principles 10 and 12.

12. Simplicity Amend principle to read: “ Implementation of sustainable
flood management should be understandable, aim for ease of
delivery, and promote continual learning and sharing of
knowledge.
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10.2 Objectives

There is general consensus that the objectives outline the results that are to be achieved
through the application of SFM, and that it is results that should be measured.

With respect to the structure of 5 objectives discussed in Section 5, the overall
recommendation is that the overall structure should remain as it is now.

It was generally agreed that Objective 1 is the overall driver and should remain so.
Objectives 2, 3 and 4 naturally fit together as another set of inter-related drivers. Objective 5
is of a different kind, and reflects the impact on future planning, and need for early strategic
consideration, as it may set up some opportunities (or constraints) for Objectives 2, 3 and 4.
It also emphasises the need for a flexible approach.

However, it is may be appropriate to make some changes to the sub-objectives. More
specifically, it is generally agreed that the divisions between Objective 3a and 3b need to be
clarified. Therefore it is suggested that the coverage of 3a and 3b is amended as follows:

·  Use Objective 3a to cover all aspects of the ‘water’  environment, linked to WFD
objectives and language (and including Principle 8 sub-clause 1). This is likely to be a
composite indicator.

·  Use Objective 3b to cover all other aspects of the environment, including perhaps the
‘physical environment’  (e.g. increased amenity) benefits from 2a (i) (and Principle 6
sub-clauses 1, 2 and Principle 8, sub-clauses 2 to 6). It is likely that this will be a
composite indicator covering a number of elements including greenhouse gas emissions,
biodiversity, community services/amenity, built heritage and landscape.

Finally it is proposed that Objective 4c (protection of local jobs and wealth) is eliminated, so
that all of Objectives 2, 3, 4 and 5 have two components, reducing the number of
components to 9 in all.

10.3 Practicality of the Measurement Indicators for  the Objectives

Following the workshop discussions, the suite of measurement indicators for the objectives
can perhaps be categorised using the typology shown in Table 10-2.

Table 10-2: Typology to Categor ise Indicators in Terms of Impor tance and Practicality

Low Practicality High Practicality

High
Importance

Detailed meaning is agreed to
be important and should/can
be measured, although the
measurement indicator, as
currently proposed, is not
practicable.

Detailed meaning agreed to be important
and measurement using the indicator is
practical. There may be need for some
refinement to ensure the indicator is in
line with current best practice and/or
recommendations of research.

Low
Importance

Detailed meaning is not
considered relevant and
indicator is not practical.

Measurement indicator may be practical
but is inappropriate because the detailed
meaning on which it is based needs
significant amendment or is not
considered relevant.

It is important to note that detailed meanings, which are considered very important and
fundamental to progress towards SFM but which do not yet have practical means of
measurement, are a high priority for future research and collection of data. Where
measurement is difficult it may be necessary for assessments of performance to be based on
qualitative statements of fact rather than quantitative indicators.
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Specific recommendations for changes to the detailed meanings and measurement indicators
are summarised in Table 10-3, overleaf. Two columns have been added to Table 10-3 to
indicate judgements by the project team on the relative importance and practicality of the
measurement indicators.

In Table 10-3:

I  denotes that the detailed meaning is impor tant

L denotes that the detailed meaning is less important

P denotes that measurement using the proposed indicator is practical

M denotes that the detailed meaning is measurable, but the indicator requires
refinement using the results of research

F denotes that the detailed meaning is not easily measurable by a quantitative indicator
but could be assessed by a statement of facts

* denotes cases where it may be possible to delete the indicator by incorporating the
proposed measurement within one of the other indicators.

As Table 10-3 shows, most of the detailed meanings (22 out of 24) are considered important,
and a significant number of the measurement indicators are considered to be either practical
(5) or measurable after further refinement and/or research (12). Some detailed meanings are
important but assessment is likely to be based on statement of facts (5).

This categorisation is still draft and will need refinement to reflect the developing priorities
of SFM.
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Table 10-3: Summary of Recommended Amendments to the Objectives and Indicators

No. Detailed Meaning Draft Measurement Indicator
Impor-
tance

Practi-
cality

Comments

1. Overall: Meet needs for  resilience against flooding

Reduce the total sum of flooding impacts over time, to an agreed level. Retain this objective and the indicators.

(i) Personal social impact (i) People at risk x personal social impact/person I M Very important; Scottish Exec are commissioning
research

(ii) Potential damage to personal,
commercial or public property

(ii) (Personal, Commercial and/or Public) Property at risk x damage
potential/property

I P

(iii) Personal (travel) interruptions (iii) People at risk x lost travel time/person I P

(iv) Lost production and sales (iv) Jobs at risk x lost time/job + lost sales I P

Indicators (iii) and (iv) can perhaps be clarified by
making (iii) about all travel, and (iv) about all
commercial/industrial losses, including
infrastructure disruption of all types

Provide guidance on appropriate boundaries to use
for assessing total impacts (e.g. in respect of travel
disruptions, or production losses)

2a. Social: Enhance community benefit with fair outcomes for everyone

(i) Benefits from physical improvements to
the urban and rural environment

(i) Shadow price valuation of benefits from specific improvements
in amenities and aesthetic appearance (open spaces, views,
wetlands, landscape, etc).

I * M Consider incorporating item (i) with Objective 3b–
if so, emphasising that 3b includes enhanced social
benefit from improvements in amenity

(ii) The increase in community
responsibility and self-help generated (e.g.
the ©Boscastle effect© but pre-flooding)

(ii) Statement of achievement of ‘Awareness’  and ‘Assistance’ . L - Consider rewriting item (ii) to incorporate
Objective 4c.

2b. Social: Enhance community benefit with fair  outcomes for  everyone

(i) All those at risk have appropriate access
to the benefits of sustainable flood
management (SFM) (reduced impacts)

(i) Clear statement of who has access to which benefits I F Keep item (i) but replace ‘at risk’  with ‘affected’  to
cover those not at direct risk of property flooding,
and remove ‘ reduced impacts’  in the detailed
meaning

(ii) Payment (whether by Local Authority
tax, direct flood-proofing, insurance©s etc)
by those at risk should be in proportion to
the level of benefits they receive

(ii) A broad comparison of the distribution of benefits gained
against the distribution of payments made and/or grants received

L* - Remove item (ii) and ensure that it is covered
within Objective 4b.
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No. Detailed Meaning Draft Measurement Indicator
Impor-
tance

Practi-
cality Comments

3a. Protect and work with the environment with respect for all species, habitats, landscapes, and built heritage Consider adding ‘and natural processes’

(i) Protect and prevent deterioration of the
water environment (quality, quantity and
physical habitat)

(i) Water:

*  Maintain or improve Water Quality (ref. existing SE 9): km of
river identified as “poor”  or “seriously polluted”

*  More directly-measurable indicators that take account of water
quantity (and act as a proxy for water quality)

I M Base indicators on the new WFD classification
system including measurement of water quality,
water quantity and habitat, and achievement of
water status objectives. These would also
encompass the ecological aspect of the water
environment currently covered by Obj. 3b(ii).

(ii) Minimise emissions of greenhouse
gases

(ii) GHG emissions:

*  Existing SE 1 Sustainable Prosperity: CO2 emissions/GDP

* Existing SE 7 Climate Change: million tonnes GHG emissions
weighted by Global Warming Potential (GWP)

I M Delete reference to GDP from item (ii). Ensure
indicator refers to all GHG emissions weighted by
global warming potential.

3b. Protect and work with the environment with respect for all species, habitats, landscapes, and built heritage

(i) Delivering Biodiversity Plan targets (i) Either Percentage of targets achieved (e.g. SE 10 Biodiversity
“%s of (flood relevant) Biodiversity Action Plan species and
habitats which are identified as stable or increasing.” )

(The Scottish Biodiversity Forum is developing indicators to
measure progress on the implementation of the Scottish
Biodiversity Strategy, which may overlap with these indicators, and
complement them.)

I M Indicators for items (i) and (ii) should be made
consistent with other environmental and
sustainability methods/measures used in EIA, SEA,
Biodiversity Action Plans, etc.

Item (i): indicator for water-based ecological
habitats should be combined with that for 3a(i) in
accordance with objectives of the WFD.

(ii) Protecting and/or improving the water
environment, ecological habitats and
landscapes (geomorphology)

(ii) Or statement of specific areas (SSSIs, ‘corridors’ , wetlands,
landscape features, etc.) affected in terms of hectares (as per
Defra’s existing appraisal guidance) by percentage of:

·  total catchment floodplain converted to urban/agricultural use
·  catchment wetlands reclaimed by human activities
·  flow (or catchment rainfall) stored in impoundments with flow

regulation functions

I M Amend the sense of the first and second bullet
points under item (ii) to read “Total
urban/agricultural land converted to catchment
floodplain”  and “Human activities reclaimed by
catchment wetlands” .

Overall Comment on Objective 3:

It is suggested that the coverage of 3a and 3b is amended as follows:

·  Objective 3a: all aspects of the ‘water’  environment, linked to WFD objectives and language (and including Principle 8 sub-clause 1). This is likely to be a composite indicator.

·  Objective 3b: all other aspects of the environment, including perhaps the ‘physical environment’  (e.g. increased amenity) benefits from 2a (i). It is likely that this will be a
composite indicator covering a number of elements including greenhouse gas emissions, biodiversity, community services/amenity, built heritage and landscape.
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No. Detailed Meaning Draft Measurement Indicator
Impor-
tance

Practi-
cality Comments

4a. Deliver  resilience at affordable cost with fair economic outcomes, and the protection of local jobs and wealth

(i) Deliver SFM for lowest whole life cost
of alleviation (capital costs, operation &
maintenance, replacement, individual
response funding and compensation), plus
awareness, avoidance and assistance costs.

£ (Whole Life Cost) I P It is recommended that this objective and indicator
is retained as currently written.

4b. Deliver resilience at affordable cost with fair  economic outcomes, and the protection of local jobs and wealth

(i) A statement of the main causes of flood
impacts which are to be reduced

I F

(ii) A statement of who pays the cost I F

(iii) A comparison and judgement on
©fairness©

(iii) A comparison of facts will provide an objective judgement of
‘ fair’ , ‘partly fair’ , or ‘unfair’

I F

It is recommended that this objective is retained
with the words “(construction, maintenance,
running and renewal)”  deleted.

Since the wording under Objective 2b(ii) is covered
by indicator 4b(ii) it is recommended that item (ii)
under Objective 2b is deleted.

Perhaps add a qualification to the word ‘ fair’  to
refer to the concept of even-handedness being
developed for the WFD cost-effectiveness analysis.

4c. Deliver resilience at affordable cost with fair economic outcomes, and the protection of local jobs and wealth

(i) The impact on jobs protected, and (i) No. of local jobs protected I P

(ii) Wealth generated for local community. (ii) £ (and percentage of proposal costs) spent in the local
community

I M

If it is attractive to reduce the Economic objectives
to two, as with the other objectives, then:

Treat item (i) on the protection of jobs and wealth
as essentially a social benefit and transfer them to
item (ii) under Objective 2a. Amend wording of
detailed meaning to “ impact on local jobs” .

The same could be done with item (ii)

This allows Objective 4(c) to be removed as a
standalone objective.
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No. Detailed Meaning Draft Measurement Indicator
Impor-
tance

Practi-
cality Comments

5a. Allow for future uncer tainty (the ‘precautionary pr inciple’ ) with a fair balance between meeting present needs and those of future generations

Retain the objective, but consider use of the word ‘adaptability’  rather than ‘uncertainty’ . It is recommended that Objective 5a be used to cover some of the sub-clauses in Principle 5,
so that they can be taken out of Principle 5.

(i) Allowance for increased rainfall, storms
or sea level rise (as a result of climate
change)

(i) Rainfall increases (% of current) I M Change ‘ rainfall’  to ‘precipitation’  and include
reference to storms and sea level rise in the
indicator. Consider using this indicator as a proxy
for the outcome of a more detailed analysis of
predicted changes to flood hydrology as a result of
climate change.

(ii) Allowance for increased or decreased
©catchment© response

(ii) Change in average runoff coefficient (% of current) I M It may be necessary to support any quantitative
analysis of a change in runoff coefficient with
qualitative statements particularly with respect to
rural land use.

(iii) Headroom© potential, as the net result
of both

(iii) Net headroom as percentage of design total I M Accompany indicator with a statement of what is
involved in securing the headroom allowance.

5b. Allow for future uncertainty (the ‘precautionary principle’ ) with a fair  balance between meeting present needs and those of future generations

(i) Retaining natural capacity for flood
response

(i) Flood plain storage (m3 and %age of ‘natural’  floodplain
retained), and floodplain channel capacity (m3/s and %age of
‘natural’  channel retained)

I M For item (i), consider amending the word ‘ retaining’
to ‘maximising’ . Also consider incorporating a
measure to take account of change in the flow
regime.

(ii) Future affordability of continuing
resilience

(ii) Discount rate used (%) I M For item (ii), consider including a measure of
design life and a measure for the change in local
income/wealth to better define affordability.

(iii) Fail safe provision for design flood
exceedence

(iii) Statement of the expectation, and estimate of the relative level
of risk during exceedence – catastrophic, severe, minor.

I F For item (iii), amend the phrasing ‘ relative level of
risk during exceedence’  to ‘ relative effect of
exceedence’
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11. USE OF INDICATORS

The measurement indicators may in the future be used for three purposes:

i) To monitor overall progress towards sustainable flood management at national level;

ii) To assist the selection of preferred options at local level; and

iii) To assist in the prioritisation of schemes nationally.

11.1 National Level Monitor ing

Monitoring overall progress towards SFM at national level (item i) could be carried out by
consideration of individual indicators. National level performance against an individual
indicator (e.g. potential damage to property) could be determined by aggregating the
performance for the indicator across all relevant schemes. The ability to express indicators in
numerical form clearly would facilitate this aggregation process and enable the results to be
tabulated.

It may only be appropriate to monitor a subset of the overall list of indicators in which case
the remainder would only be used as part of the decision-making process between individual
options or proposals.

11.2 Decision-making

Decision-making between alternative options (item ii above) or proposals (item iii above), on
the other hand, depends on considering the indicators together, perhaps using some kind of
Multi-Criteria Analysis (MCA).

Before any comparison of options or proposals takes place it may be appropriate to examine
performance against indicators which have been assigned a threshold value. In cases where
the threshold is not met then this could act as a veto that prevents the option/proposal
moving forward.

Once this threshold analysis has taken place, it may then be appropriate to use only a subset
of the overall list of indicators in the decision-making process, in particular those that
contribute to differentiating between options/proposals.

Whichever set of indicators are to be used for comparative purposes, indicators will be
presented in a variety of measurement units. Whilst quantitative methods, such as cost-
benefit analysis, may be used to determine a single measure for some indicators (i.e. those
that can satisfactorily be expressed in monetary terms), other methods will be useful
contributors to an overall assessment of performance.

This is reflected in recent work by Defra to produce guidance for the use of MCA within
their existing framework for appraisal of flood management and coastal defence projects.
The Defra MCA-based approach makes use of Appraisal Summary Tables and provides the
basis for scoring and weighting of different economic, environmental and social impacts, in
quantitative and qualitative terms.

Research Project Reference
Defra R&D Technical
Report FD2013

Developing a Multi Criteria Analysis Methodology for
Application to Flood and Coastal Management Appraisals
(FD2013)
Authors: Risk and Policy Analysts Ltd, Nov 2004
(http://www2.defra.gov.uk/research/project_data/More.asp?I=F
D2013&M=KWS&V=Multi+Criteria+Analysis&SCOPE=0)
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Various techniques can be used including numerical scoring (with and without weighting),
coding-systems (perhaps based on look-up tables), statements of evidence, expert judgement,
checklists, or a combination of these.

As discussed in the independent review, although the use of scores and weighting systems
can help arrive a single numerical measure for appraisal, scoring/weighting systems can
introduce value-based judgements and it is likely that these will be different amongst
different stakeholders.

Nevertheless, as discussed in Section 7, it was generally agreed that Objective 1 (Meet needs
for resilience against flooding) is the overall driver and should remain so. Objectives 2
(Social), 3 (Environmental) and 4 (Economic) naturally fit together as another set of inter-
related drivers. Objective 5 (Future) is thought to be particularly important as it reflects the
impact on future planning, the need for early strategic consideration (it may lead to particular
opportunities or constraints) and emphasises the need for a flexible approach.
Acknowledging these different priorities it is still possible to deliver effective decisions
without the use of weighting.

One possible approach to options assessment is shown in Table 11-1 and Table 11-2. This is
based on the concept of sustainability threshold appraisal introduced in Section 8. The
approach uses a system of 5 coloured codings (indicative of various thresholds) which are
assigned first to ‘ issues’  and then to ‘management options’ . Blue identifies opportunities for
enhancement; while at the other extreme red identifies real catchment/local constraints.

In Table 11-1 project issues are mapped to the relevant objectives and indicators together
with existing thresholds. Next, the characteristics of a particular option (which could include
a combination of features such as upstream storage, channel modification, flood walls,
change in rural land use; retreat from flood plain, etc) are listed and assessment of the
revised threshold for each indicator.  Similar tables would be produced for each option under
consideration.

Table 11-1: Use of Thresholds to Demonstrate Performance Against Indicators
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In Table 11-2 the various options can be compared and their relative performance against the
indicators assessed. If it is agreed that particular indicators have to reach certain thresholds
as a minimum level of performance then this can be identified as such.

Table 11-2: Comparison of Different Options on the Basis of Sustainability Thresholds

Revised Thresholds
for  Each Option

Subset of
indicators used
for  option
compar ison
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Indicator 1

Indicator 2

Indicator 3

Etc.

There are, of course, other methods that could be employed to enable assessment of a range
of different types of measurement indicators, but the important points are:

1. With appropriate guidance, the method of assessment is agreed with the stakeholders
engaged in decision-making and is sufficiently robust to withstand public scrutiny; and

2. Presentation of the output is clear and concise to aid effective decision-making.
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12. PREPARATION FOR CONSULTATION AND FUTURE IMPLEMENTATION

It is understood that the Scottish Executive is intending to prepare a consultation paper based
on the draft framework for sustainable flood management prior to consultation early in 2006.

The discussions that have taken place during this pilot study have led to a number of
recommendations for refinement of the principles, objectives and measurement indicators. It
is suggested that these recommendations are reviewed and, where appropriate, incorporated
in the draft framework prior to development of the consultation paper.

Some suggested topics for consultation questions include:

1. Views on the balance struck between the range of issues covered by sustainable flood
management and the practicality needed to assist efficient implementation

2. Views on the issues covered by and wording of the principles

3. Views on the issues covered by and wording of the objectives

4. Views on whether the proposed measurement methods (and indicators where explicitly
identified) will provide sufficient information to assess performance against the
objectives

5. Whether the indicators are equally applicable to assessment of options, proposals and
progress towards SFM at a national level.

6. Ideas for further refinement of the SFM framework.

Local authority practitioners have voiced significant concerns about the potential for SFM to
impact the prioritisation and implementation of future schemes.  Therefore, it is
recommended that views be solicited from the local authorities that were represented at the
workshops on the following issues:

·  Key legislative constraints and other barriers to implementation;

·  Arrangements for implementation of SFM at the strategic level including the role of
Flood Liaison and Appraisal Groups and links with the River Basin Management process
and implementation structure;

·  Funding needs associated with the SFM approach beyond current arrangements;

·  Ideas for the most effective sharing of knowledge about SFM between practitioners.

·  Timescales associated with implementing different SFM solutions from the short term
(local solutions driven by operational considerations) to the long term (integrated
strategic solutions).

Answers to these questions may inform FIAC discussions concerning strategic planning for
SFM, funding and the prioritisation of schemes and will provide valuable information to aid
future implementation.

With respect to barriers to SFM, it is noted that Defra is considering barriers that could
constrain a more sustainable approach as part of the ‘Making Space for Water’  Strategy and
so it may be useful for the SE and Defra to share findings on this issue.

Finally, it is recommended that consideration be given to exploring further the success
shown by the Glasgow Strategic Drainage Plan to assist learning in the implementation of
SFM elsewhere.
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MWH/Jacobs Babtie Sustainable Flood Management:
Independent Review of Draft SFM Indicators

by Prof. B. Carroll       Enfusion

1.0 INTRODUCTION

1.1 This Review of the proposed SFM monitoring framework as presented by the NTAG Paper
(MWH UK, 2005) has been carried out by Professor Barbara Carroll over two days 28-29
July 2005. It is an independent Review informed by a telephone conference inception
discussion with MWH and Jacobs Babtie on 14 July that set out the background to the
development of the draft SFM performance monitoring approach. This also guided the
review to focus on particular aspects where there was a need for further consideration and to
appraise the proposed research questions for the pilot study stakeholder workshops.

1.2 The reviewer has drawn upon practical experience of the water industry, and other relevant
sectors, together with extensive experience of developing and applying methods of
assessment/appraisal, including monitoring, in Sustainable Development (SD). Experience
from the land use planning and development sectors, including Sustainability
Appraisal/Assessment (SA), SEA and EIA has been drawn upon as particularly relevant to
proposed SFM schemes. Accordingly, this Review presents professional judgement and it
seeks to offer suggestions that may improve the approach or clarify the practical
implementation of the performance monitoring proposals. It also seeks to inform the
proposals for the pilot study workshops of any matters that might benefit from consideration
with stakeholders and the pilot SFM schemes.

1.3 The particular aspects considered in the Review were as follows:

·  Consideration of risk, especially for people

·  Practicalities of implementation

·  Links with other sectors, especially SA/SEA of land use plans

·  Role of weightings

·  Shared responsibilities

·  Research questions proposed for the pilot study workshops

1.4 This Review presents general comments, followed by details on the Objectives and the
Principles, finishing with some suggestions for consideration.  Of necessity and due to
constraints of time, the Review focuses on those areas where there are opportunities for
clarification or improvement. Consequently, it should be noted that the many positive
attributes of the proposed SFM monitoring framework might not necessarily be recorded
here.

2.0 GENERAL

The Proposed SFM Framework

2.1 The proposed SFM monitoring framework has an excellent approach with Definition,
Objectives, Principles and Indicators. The use of Objectives correlates with SD
appraisal/assessment methods used in other sectors, most notably, the land use planning
sector. The use of Principles, rather than a rigid framework, should allow for creativity and
flexibility of SFM scheme and design that responds to the character of the receiving
environment. It is noteworthy that the framework has been drawn up with reference to other
relevant guidance and practice in the UK and internationally. The application at the national
and the scheme level is to be commended.
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2.2 There has clearly been a lot of work, thinking and debate in drawing up the monitoring
framework. It is interesting that ‘ resistance’  has been omitted from the vision, whereas
some situations surely require resistance and not just resilience eg the centre of Glasgow.
Nonetheless, it is appreciated that there has no doubt been extensive consideration in
reaching the use of “ resilience” .

Indicators

2.3 It is strongly agreed that the most appropriate Indicators should be identified even if we do
not yet have the means for measurement (para 2).  It is also agreed that Indicators for
Objectives and Principles are fundamentally different (para 3). It is strongly agreed that it is
important to consider what behaviour a proposed way of measuring is likely to motivate
(para 6). This is especially important when we consider how personally emotive decision-
making can become when we try to engage all stakeholders. It is suggested that this
consideration of this element is included somehow in the workshops.

2.4 The proposal to use, where possible, Indicators eg SE SD that are applied elsewhere is a
useful means to make linkages with other sectors – and a mechanism for other sectors to
more readily engage with SFM needs. However, it is also important to use Indicators that
are useful and meaningful specifically for SFM and the wider SWM.

Using the Framework

2.5 It is understood that the primary performance measurements will be made using the 5
Objectives and their associated Indicators; compliance with the Principles and their
Indicators will be secondary to the decision-making processes (para 4).  It appears that the
overall aim of the framework is to determine a single numerical measure for appraisal (para
8), however, it is questioned whether it is necessary to reduce the appraisal to a figure.

Numerical Scoring

2.6 This reviewer is concerned about the implications for reducing the monitoring to numerical
scoring alone. Other sectors, notably the land use planning sector, have some considerable
experience now at SD decision-making using factors/criteria without the need to number
and weight in any scoring system. Options are presented with commentary such that the
decision making process is robust with an audit trail and transparent. It would be most
interesting to compare an options appraisal with and without numerical scoring to test
whether the preferred option is the same and also whether the decision-making process was
more or less understandable/acceptable to stakeholders.

Weightings

2.7 This reviewer is concerned about the proposals for using weightings in SD assessment
methods. In her experience, weightings complicate appraisal/assessment and the layperson
always intuitively adds up the numbers and interprets absolutes. It is appreciated that such
an approach is established in FRM and options appraisal, however, it is understood that this
SFM framework seeks to move from traditional FRM techniques to SFM techniques that
embrace SD assessment approach and methods. There are not absolutes in SD (except
environmental carrying capacities – see later) but rather choices for communities and
society to make. It is suggested that sub-criteria/factors and indicators relevant to the
proposed SFM options and character of the receiving environment could be scoped in a
similar process as is used in SA, SEA and EIA, such that each criterion or factor has equal
validity in the appraisal process, thus avoiding the need to weight factors.
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2.8 The difficulties of assigning weightings to Indicators is recognised (para 9) and it is
suggested that agreement between all stakeholders will be “vital”  if using weightings.
Consensus can breed banality instead of innovative solutions – we need our social
outriggers! Consensus can promote solutions that are driven by a vocal minority rather than
considered professional expertise; we have a democratic process and transparency of
decision-making can be readily achieved. It is suggested that participation is encouraged
rather than seeking stakeholder consensus.

2.9 Care needs to be taken not to confuse ecological footprinting (para 8) and environmental
footprinting (Objective 3 a); these are different (albeit similar) techniques.

3.0 OBJECTIVES

3.1 The choice of five basic Objectives is to be commended. It may be noted that other sectors
are working with integrating rather than “balancing”  the elements of SD and this does
impart a rather different approach to SD appraisal/assessment. It is further thought amongst
various SD practitioners that environmental factors are actually critical factors since we
must live within environmental carrying capacities; these cannot be balanced or integrated
but rather must be addressed before anything else. This approach is confirmed in the draft
new UK SD Strategy that defines SD to include living within environmental limits.

3.2 It is understood why the latter four Objectives are separated into component elements, but
this reviewer found it complicated initially to understand. It is not clear how the Indicators
are going to be used other than by producing an aggregated numerical score. Other SD
appraisal/assessment techniques use the concept of progress towards SD recorded as a range
from ++ to – (SA, SEA) against Targets where applicable. Is there any intention to use
Targets and Timescales in the performance monitoring framework?

Objective 1: Overall

3.3 This is the overarching aim of SFM and, therefore, should it be included in an aggregated
score? It would be helpful to understand SFM within the context of SWM since it may be
argued that it is not possible to dissociate one aspect of the water environment from the
whole.  Is there scope for acknowledging the interconnectedness of factors for SD here or is
Integration worthy of a separate Objective?

3.4 It is agreed with the SEPA reviewer that all four elements have a financial bias and that
socio-economic factors should be applied to ensure a more equitable (and thus SD
compliant) approach.

Objective 2: Social

3.5 The obvious social benefits of safety and well-being are assumed to be integrated within 1
(i). The difficulties of establishing an Indicator that can effectively capture the diversity of
social capital and variations in perceived benefits is very much agreed. Willingness to pay
could be linked to SA/SEA of development plans in that the assumption is that flooding will
occur at certain places, the choice is where and how to defend. Choices may be able to be
made within the wider context of SWM and SD decision-making on infrastructure and
development.
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Objective 3: Environment

3.6 This seems to have got a little muddled by not being clear about what “environment”
encompasses ie is it just the natural environment or is it the geographical or land use
environment that includes the built environment, community services, environmental health
etc. There are inconsistencies within the Objective and the Principles, sometimes including
the built heritage and community services and sometimes not. Where does infrastructure fit
in? SFM can impact on and be influenced by infrastructure. Community services are
assumed to include schools, hospitals, open space etc.

3.7 It is recommended that it should be made clear what environment refers to. If only the
natural environment is to be included, then infrastructure and other geographical/land use
components of environment will need to be addressed somewhere else in the framework.
Since a significant interaction with SFM will be through the land use planning system, it is
suggested that the traditional definition of environment used within this sector should be
used and, accordingly, this will include infrastructure, community services, access,
transport, waste, noise, vibration, air and land quality, and environmental health. [Public
health is a new policy driver as the UK white paper develops and links with requirements in
SA/SEA].

3.8 It is suggested that many stakeholders understand the “water environment”  as the water
element itself rather than including the associated corridors, habitats, wetlands, washlands,
floodplains etc and that consideration of r iver  cor r idors and coastal areas may ensure that
all stakeholders better understand the wider influence and context. Why are we only
protecting and preventing deterioration of the environment? It is widely accepted among
many professional environmentalists that our approach to a sustainable environment must
be founded on the principle of “no net loss” . The Scottish Executive has shown itself to be
at the leading edge with regard to SFM so far; it is suggested that that the SE could continue
this lead by progressing this SD principle to better promote environmental sustainability
(and more achievable now with opportunities for off-site compensation).

3.9 It is agreed with SEPA that water quantity is of more significance than WQ with regard to
SFM, although the connection with WFD is appreciated. It is suggested that consideration
be given to an Indicator linked to the improvement in ecological quality status as required
by WFD to demonstrate the linkages between SFM and SWM. This would be much more
relevant and is in agreement with the comments made re SE9. It is also strongly agreed that
Indicators for water quantity and hydromorphology will be required. Where do Fisheries,
recreation, angling, boating etc fit in?

3.10 Minimisation of greenhouse gases (GHG) is a very clever proxy Indicator for a number of
factors including transport, waste, energy, materials/resources and contaminated land. This
approach will clearly demonstrate the contribution from SFM towards the UK Target for
GHG reduction. However, is production of GHG actually the only criterion that reflects the
choice of SFM for these factors? It could be beneficial to SFM to disaggregate the separate
components since other sectors will be addressing these factors separately and SFM could
demonstrate its contribution to Targets eg for energy and waste management. It would be
interesting to learn from the workshops how the user will find GHG versus the individual
factors.

3.11 It is commendable to note the inclusion of “environmental footprinting”  as a potential
measure; however, the distinction between environmental and ecological footprinting needs
to be clear. There are a number of methods and the most appropriate one for Scotland will
need to be established. Cumulative effects needs to be addressed somewhere – this will
connect with SEA; is there scope for this being considered within Integration?
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3.12 Use of percentage BAP Targets as an Indicator is an excellent means to link with other
strategy and environmental planning. Same comment as above regarding protection – can
we move to enhancement? Landscape is more than geomorphology and encompasses
consideration of the visual impact of the FD and the landscape character of the receiving
environment.

3.13 Since SFM has the potential for significant impacts on the environment, why either or for
the two Indicators – why not both? The second Indicator makes this particular to SWM and
offers opportunities to go further than BAPs eg FDs can be an important (and enabling)
element in Green (and Blue) Infrastructure. Preservation and enhancement/creation of the
undesignated habitats is often vital in making linkages and extending ecological networks

Objective 4: Economic

3.14 This well reflects the current experience of financial appraisal for SFM and the inclusion of
Whole Life Costing is fundamental for SD. (a) – should this include the value of any
environmental opportunities/enhancement? Where do benefits from FD multifunctionality
fit in eg recreation, amenity and waterway users?

3.15 (b) – Surely “ flooding is a natural process”  rather than “nature causes flooding”? And isn’ t
it people who are living out of harmony with natural processes rather than “causes its
negative impacts”? Indicators developed from WFD cost-effective analysis will be
invaluable here and opportunities to link these in with SA/SEA of development plans should
be exploited for the potential to identify synergies from shared responsibilities - and
potential identification of creative strategic options.

3.16 (c) - is it not only the number of jobs but also the type and ‘value’  of those jobs?

Objective 5: Future

3.17 This is excellent to include this as a fundamental objective. It is agreed that “change in
average runoff coefficient”  would be an excellent Indicator and link well with development
planning and its SA/SEA. Is there also an element of keeping future options open as new
technology develops? What happens about costs and responsibilities for future
maintenance?

3.18 (b) – Are we able to go further than just “ retain”  and aim for enhance/create natural
floodplains? Does population served include workers and other visitors?

4.0 PRINCIPLES

4.1 This is a comprehensive and very workable succinct list of sound principles for SFM and
SD – any more would be too many to work with.  As principles, they are easy to understand
and accept in concept. However, this reviewer is concerned with the proposals to give
compliance with each principle a numerical score that may be weighted and certainly will
be aggregated. Is it really necessary to score and weight compliance with SD principles?
Transparency of decision-making can be achieved through non-numerical appraisal eg using
colours and/or recognising thresholds or progression towards Targets. This is the approach
taken by other sectors using SA and SEA eg land use planners make difficult and complex
decisions compliant with SD principles and Targets without numerical scoring. This could
be interesting to test with the pilots – does numerical scoring improve decision-making
itself and/or communicating that decision?
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4.2 2 Policy – strongly agree with a strategic approach to SFM and the links with phasing, WFD
and SPP7 are fundamental. However, it is considered that there are opportunities missed
here by not linking with SA/SEA. SFM (SWM) should be a basic Objective in SA/SEA to
influence the most sustainable location and form/layout of proposed development. There
has to be iterative and ongoing interaction between SFM/SWM and land use planning
SA/SEA (and any other relevant sectoral SA/SEA eg agriculture, fisheries). Influencing at
the SEA level will better set the context (and be more efficient) for subsequent project level
EIAs. Integration with other policy and Objectives seems fundamental to any assessment
and monitoring framework, rather than here as a secondary factor in decision-making.

4.3 4 Decision-making – agree strongly that SD should be considered at “ the earliest stages” ;
no 2 seems superfluous since assessment of sustainability is integral and overarching to the
whole monitoring framework.

4.4 6 Resources – agree that consideration of resources is vital but is travel the only relevant
criterion for judgement? Agree with intention to promote sustainable construction and
clearly this encompasses more than just resource efficiencies.

4.5 7 Options – it is good to see options here and with the ‘do nothing’ ; this correlates well with
SEA and EIA.

4.6 8 Environment – as with previous comments on environment in the Objectives, it needs to
be clear what the environment includes. This Principle only refers to the “water”
environment but clearly any SFM should minimise impacts on the whole environment.
“…wherever possible”  negates commitment to avoiding adverse impacts on the
environment; it is suggested that “no net loss”  should be the Principle. Indicators and
Targets could be those in BAPs and/or similar Strategies/Plans including development plans

4.7 9 Multiple Benefits – this is good to acknowledge the multifunctionality of SFM Agree with
10 – 12 and commend the openness and simplicity, however whilst community engagement
can be maximised, we should be aware of an emerging situation of consultation overload in
England and that certain strategic decisions may have to be made without consensus.

5.0 RESEARCH QUESTIONS FOR WORKSHOPS

5.1 The number of questions seems too many to address from the experience of this reviewer
with workshops – and each question is a multiple question! Each of the Objectives is
fundamental to the concept and practice of SD such that is it appropriate to invite debate on
the most relevant? What would you do with the answers? It may be argued that environment
is the critical factor but basically all three factors of SD need to be considered.

5.2 Similarly, the framework is presented as requiring all principles to be met and, therefore, is
it appropriate to invite comment on which is more important? Q3 is a good (4) questions.
Q4 presupposes that factors should be scored and weighted – it is suggested that the
workshops are used to determine whether the framework is easier to use or not, and whether
decision-making is significantly different, without scoring/weighting. Qs5-8 contain the
detail for progressing the refinement and practical implementation of the proposed
monitoring framework.
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6.0 SUGGESTIONS

6.1 The framework needs to be clear about definitions of “environment” . It is suggested that
environment in this context is wider than water ecology/landscape and should include the
built environment to make it compatible with land use planning and SA/SEA.

6.2 SE should retain their leading edge reputation in SFM and promote the SD principle of
living within environmental limits by requiring “no net loss”  as a fundamental Objective
rather than just protecting and improving “wherever possible” . SFM and SWM can be
powerful (and enabling) factors in Green and Blue Infrastructure (GI). SE could take the
lead in GI in Scotland.

6.3 Objective 1 is overarching and, therefore, should not be included in an aggregated score. Is
there scope for acknowledging the interconnectedness of SD factors by having an Objective
for Integration? This would better pick up cumulative effects (both positive and negative)
and provide more robust links with SA/SEA, land use planning and other plans/strategies.

6.4 The opportunities for linking with SA/SEA and land use planning do not appear to have
been exploited fully – other sectors can be used as mechanisms to promote (and monitor
performance) SFM and SWM, and share resources eg with consultation.

6.5 Suggest promoting “ integration”  and “participation”  rather than “all stakeholders will need
to agree” . There is already evidence of consultation overload in England and consensus can
limit opportunities for creative solutions.

6.6 Is there any intention to include Targets and timescales? This would give compatibility with
SA/SEA.

6.7 It is suggested that an options appraisal is tested with and without scoring/weighting to
assess the difference in decision-making and ease of use. It is considered that
scoring/weighting can introduce a bias and makes the appraisal more absolute than SD
assessments can be; we can credit expert judgement as an assessment tool as long as it is
acknowledged as such. Non-numerical assessments can be easier to use and present to
stakeholders.

Barbara Carroll
29 July 2005
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Workhsop 1, 10th August 2005 – Perth Flood Prevention Scheme Fact Sheet

Per th Flood Prevention Scheme – Fact Sheet

Scheme Name Per th Flood Prevention Scheme

Local Author ity Perth & Kinross Council.

Date of Construction 1 Dec 1997 to 29 Oct 2001

Type of Flooding Fluvial, Tidal – local flooding behind defences

Population Protected 5000

Cost £26 million

KEY FEATURES
·  Storage

Broxden Dry pond - 17,000m3

Broxden Wet ponds (2 No) - combined storage
of 12,600m3

South Inch –  >122,335m3

North Inch – 49,000m3

Rural Land Use - none
·  Direct defences - 5.8km of embankment,

4.1km of wall
·  Pumping - 7 pumping stations – largest being

the South Inch Pumping station which has
combined max capacity of 4,500 l/sec

·  Sustainable Features (engineering) Creation of
wetland habitat at Broxden ponds,
environmental improvements to Craigie Burn
introduced by SEPA, avoidance of significant
wildlife habitat. Use of storage ponds wherever
possible. Catchment study undertaken prior to
design. Replacement habitat for Sandmartins in
refurbished river walls in Tay Street.
Replacement habitat for Daubenton Bats in
Mill Lade after lining.

·  Engineering aspects - The flood prevention
scheme has been designed to provide protection
equivalent to the 1814 event coupled with an
extreme 100 year high tide. Freeboard –
Embankments 0.4m, walls 0.3m

·  Attach map for information – see extent of
inundation maps in Flood Mitigation measures
report – Sept 1993

·  Attach feasibility studies, reports as available -
cannot be electronically attached but the
following reports can be made available if
required:

·  Flooding in the Tay Catchment May 1993
·  Report on Flood Mitigation Measures – Sept

1993
·  Perth Flood Study Draft Report Sep 1993
·  River Tay Catchment Study – Final Report Sept

1994
·  Perth Flood Prevention Scheme – Benefit/Cost

Analysis Sep 1995
·  Perth Flood Prevention Scheme Environmental

Statement Nov 1995
SCHEME OBJECTIVE
·  Type of flooding - To protect Perth from inundation from rivers Almond and Tay, smaller Watercourses

such as the Scouring Burn and the Craigie Burn and to deal with localised flooding behind defences
·  Social benefit / impact - over 1500 properties were flooded in 1993
·  Environmental benefit / impact - Wildlife habitat (Woody island) was avoided. Roosting battens for

Daubenton bats incorporated into Mill Lade lining works, nesting holes for Sand Martins incorporated
into flood wall on Tay Street. High quality finishes to flood walls and views of Tay retained/created
wherever possible. Environmental Improvement works on Tay Street combined with flood defence
mitigation measures. Careful design mitigated impact of embankments and height of walls. Wetland
wildlife habitat created at Broxden and works undertaken by SEPA on Craigie Burn to sustain, improve
Biodiversity. Refer to Environmental assessment report for full details.

·  Economic benefit / impact - The scheme has a positive cost benefit ratio of 3.43
DECISION MAKING PROCESS
·  Options Assessment - The River Tay Catchment study concluded that there was no realistic possibility

of significant basin wide reduction of flood risk through construction of flood control reservoirs, the
management of washland areas or other measures for the management of the Tay river basin. It was
recognised that floodbanks and walls reduce the available flood plain or washland storage but these
reductions would be so small relative to the totality of the areas of washland that the flood defence
would have no impact on flood risk elsewhere. For full details of options considered read – Report on
Flood Mitigation Measures Sept 1993.

·  Stakeholder consultation undertaken - Significant public consultation exercise with presentations given
to various public bodies as well as residents’  groups. Success was evidence by low number of
objections received when scheme published and these were easily negotiated away without the need for
a Public Local Inquiry. All those affected by the scheme including statutory consultees were consulted
as part of the planning and scheme notification processes SET – financed environmental improvements
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on Tay Street which were included with the flood defence contract, SE – re scheme promotion,
resolution of scheme objections and processing grant applications, Scottish Water –entered agreement
to fund construction of some of the pumping stations , SEPA..

PERFORMANCE INDICATORS (if available)
·  What criteria used to determine final choice - Cost benefit considerations

HISTORICAL PERFORMANCE SINCE IMPLEMENTATION
1 minor flood in Jan 2005 required a significant number of flood gates to be closed. Flood defence were
successful. Continue to monitor flood levels to avoid unnecessary closures particularly gates which effect
residents or commercial properties. Numerous successful closure of gates in South Inch area (Craigie Burn
flooding)
ADDITIONAL COMMENTS
Consultant appointed - Jacobs Babtie, Ronnie Falconer, e mail Ronnie.falconer@jacobs.com
Constructor appointed - Contract 1 – Balfour Beatty, Contract 2 – Morrison Construction, Contract 3 – R J
McLeod, Contract 4 – Morrison Construction, Contract 5 -  Balfour Beatty, South Inch Pumping Station -
Gleeson

Completed by: Andy Anderson Employer: Perth & Kinross Council Date: 26 July 2005
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Moredun Flood Prevention Scheme – Fact Sheet

Scheme Name Moredun Playing Field Flood Prevention Scheme

Local Author ity Renfrewshire Council

Date of Construction 2000/2001

Type of Flooding FLUVIAL

Population Protected Not known

Cost Approx. £1.1 million

KEY FEATURES
Moredun Playing Fields are located in the south-west of
paisley and are utilised as part of an overall flood
management scheme for the Espedair Burn catchment
involving on-line storage in Stanely Reservoir upstream,
of-line storage at Moredun Playing Fields, and limited
channel improvement works upstream Stanely Reservoir
and immediately downstream of Moredun.
Stanely Reservoir
- Owned by Scottish Water
- Surplus to requirements
- Volume: 0.9 million cubic metre
- Originally an off-line reservoir, brought on-line as

part of the scheme
- Attenuation affect: reduces 100year peak flow by

50%
- Total construction cost: £50, 000.

Moredun Playing Fields
- An off-line storage area created by the

construction of an approximately 200m
long earth embankment, up to about 4m
high.

- Flood flows diverted into the storage area
via a concrete structure and twin
underground culverts

- Inflow and outflow from the basin are
controlled by a concrete structure which
also accommodates the overflow spillweir

- Storage volume 25,500m3

- Estimated to operate once every 7 years
- No requirement for powered equipment
- Self operating but does require regular

maintenance.
SCHEME OBJECTIVE
·  Type of flooding - Fluvial
·  Social benefit / impact -  Approximately 30 houses were flooded in December 1994. Some areas

flooded once or twice a year. Properties are now protected to at least 100 year standard.
·  Environmental benefit / impact - No significant environmental benefits or adverse impact were

estimated. More frequent usage than anticipated!
·  Economic benefit / impact - Assumed higher maintenance than anticipated. Playing fields deterioration

has been performing better than anticipated. Benefit-cost ratio: 1.2
DECISION MAKING PROCESS
·  Options Assessment - What options considered? Options considered include flood storage, direct

defences, channel capacity improvement.
·  Decision making process for arriving at preferred option - The watercourse flows through heavily

urbanised areas in the south-west of Paisley with very little or no room to construct direct defences and
carry out channel capacity improvement work. Regular liaison with affected parties and local
Councillors/MSPs.

·  Stakeholder consultation undertaken/ Politics - In addition to the statutory consultation process required
under the Flood Prevention Act, affected parties were regularly updated on progress.

PERFORMANCE INDICATORS (if available)
·  What criteria used to determine final choice
- Economically beneficial
- Technically feasible
- Environmentally and socially acceptable
HISTORICAL PERFORMANCE SINCE IMPLEMENTATION
Stanely reservoir utilised at all times since becoming on-line in 1999. Moredun Playing Fields storage basin
has operated recently which is the subject of a review currently underway.

ADDITIONAL COMMENTS
Consultant appointed-   Jacobs Babtie. ronnie.falconer@jacobs.com   Constructor appointed- George Leslie

Completed by: Ian Blaiklock Employer: Jacobs Babtie Date: 1 Aug 2005
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Rothesay Flood Prevention Scheme – Fact Sheet

Scheme Name Rothesay Playing Field Flood Prevention Scheme

Local Author ity Argyll and Bute Council

Date of Construction 2003/04

Type of Flooding Tidal surge flooding of town centre

Population Protected 5,000

Cost £1,600,000 (Construction)

KEY FEATURES
·  Storage -                          None
·  Rural Land Use -             None
·  Direct defences -             Flood Wall
·  Pumping -                        None

·  Sustainable Features -  Ease of maintenance &
replacement

·  Engineering aspects -  Water retaining structure designed
for 1/100 year + climate change + f’brd

·  Attach map for information  Map enclosed
·  Attach feasibility studies, reports as available
·  Engineer’s report & economic report

SCHEME OBJECTIVE
·  Type of flooding -     Coastal tidal surge
·  Social benefit / impact - Mitigates flooding of town centre residential / commercial properties
·  Environmental benefit / impact - Reduces flooding / impacts on four listed buildings
·  Economic benefit / impact -  Reduced insurance premiums, improves property / business values,

improves local economy.

DECISION MAKING PROCESS
·  Options Assessment / What options considered -  Wall locations / use of flood gates
·  Decision making process for arriving at preferred option -  Visual impact from sea, retention of

promenade
·  Stakeholder consultation undertaken / Politics - Public meetings, planning application, supported by

residents and businesses and elected members.

PERFORMANCE INDICATORS (if available)
·  What criteria used to determine final choice -
Environmental and physical constraints.  Gates rejected in favour of physical barriers over full length with
no need for human intervention in event of flooding.

HISTORICAL PERFORMANCE SINCE IMPLEMENTATION
Flood defences have yet to be tested.

ADDITIONAL COMMENTS
Consultant appointed -  WS Atkins – Neil Cassie – 0141 332 7030
Constructor appointed - Raynesway Construction – Keith Moorhead – 0141 849 0011

Completed by: Ian Gilfillan (Proj Eng) Employer: Argyll and Bute Council Date: 25 July 2005
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River  Kelvin Flood Prevention Scheme – Fact Sheet

Scheme Name River  Kelvin Flood Prevention Scheme

Local Author ity East Dunbartonshire Council

Date of Construction April 2001 to September 2002

Type of Flooding River

Population Protected 1,000 + 112 businesses

Cost £12 million
KEY FEATURES
·  Storage- Protected areas lie adjacent to the River Kelvin

flood plain and to two tributaries, the Luggie Water and the
Glazert Water

·  Rural Land Use- Existing flood plain maintained as storage
area by constructing a combination of walls and
embankments at the edge of the flood plain and adjacent to
tributaries.
19 separate sites for construction

·  Direct Defences- 1994 flood event (estimated at 1 in 100)
caused property flooding over a  20.5km length of the river
and its tributaries.

·  Pumping- 7 pumping stations
·  Sustainable Features- Largely

retains the existing flood plains.
Opportunities created for new
wildlife habitats (mainly on
embankments)
Slight loss of agricultural land
Design minimises impact on
existing wildlife habitats
Negative impacts predicted to be
short term

SCHEME OBJECTIVE
·  Type of flooding- River and watercourse flooding affecting around 400 properties including 112

businesses
·  Social benefit / impact- Over 400 properties were flooded in 1994.   Over 1000 jobs depend on the

businesses which were subject to flooding.  Widespread anxiety for householders while flood risk
remained at 1994 level.

·  Environmental benefit / impact- A full Environmental Assessment was undertaken and has influenced
the design of the works. Generally speaking the retention of the existing flood plain and the creation of
new habitats in embankments results in a neutral impact in the long term.  Shorter term construction
impacts were kept to a minimum by working methods.

·  Economic benefit / impact- Losses in 1994 were estimated at over £10M.  If larger businesses decided
to move as a result of continuing flood risks it was estimated that unemployment in Kirkintilloch could
rise by 50%. The scheme has a positive cost benefit ration of 1.1.

DECISION MAKING PROCESS
·  Options Assessment/ What options considered-

4 basic options were considered.  These were
1. Erection of barriers at the edge of the existing flood plain (preferred).
2. Extension of the statutory dredging scheme
3. Raising existing flood banks within the flood plain.
4. Creation of upstream storage areas.

·  Decision making process for arriving at preferred option- Consultants report looked at options and made
a recommendation. Objections to the Order were considered at a Public Local Inquiry

·  Stakeholder consultation undertaken/ Politics- Extensive consultation undertaken throughout the
process.  Strong political and local resident pressure to move the project on as quickly as possible.

PERFORMANCE INDICATORS (if available)
·  What criteria used to determine final choice    -  No PIs
HISTORICAL PERFORMANCE SINCE IMPLEMENTATION
The scheme has not been tested since completion.

ADDITIONAL COMMENTS
Consultant appointed-  Halcrow.  Douglas Luke – 0141 552 2000 – luked@halcrow.com
Constructor appointed-  Volker Stevin Ltd (previously Harbour & General Ltd) – Paul Roebuck – 0191 417
3545 – paul.roebuck@volkerstevin.co.uk

Completed by: Duncan Hamilton Employer: East Dunbartonshire Council Date: 22 August 2005



Scottish Executive Sustainable Flood Management Pilot Study

MWH &  Jacobs Babtie Final Repor t
410/003831 RT-ED-1666-03 November  2005

Workhsop 3, 23rd August 2005 – Glasgow Strategic Drainage Plan

Glasgow Strategic Drainage Plan – Fact Sheet

Scheme Name Glasgow Strategic Drainage Plan

Local Author ity Glasgow City Council

Date of Construction N/A

Type of Flooding Sewer, River, Overland Flow

Population Protected N/A

Cost N/A

KEY FEATURES
·  Storage- Attenuation, deculverting, SUDS

are all key elements in delivery of the plan.
·  Rural Land Use - The main watercourses

flow through urban areas therefore, in
general, rural land will not be affected.  The
alternative uses of urban land will be
considered in line with surface water
management plans that will be prepared for
individual catchments.

·  Direct defences - This will be considered as
part of a surface water management plan.

·  Pumping - It is not proposed

·  Sustainable Features - Local and area SUDS
utilising open and landscaped areas that will form
part of a green network that will also link to the river
corridors.

·  Improving and deculverting watercourses including
forming ponds, wetlands etc for attenuation and
water quality improvements.  Separation of surface
water from foul drainage will reduce the load on the
combined sewers and reduce CSO spills leading to
improved water quality.

·  Engineering aspects - Hard engineering will
generally be on sewers and providing solutions to
unsatisfactory combined sewer overflows.

SCHEME OBJECTIVE
·  Remove development constraints
·  Reduce the flood risk
·  Improve water quality
·  Improve watercourse habitats
·  Integrate and optimise investment planning

DECISION MAKING PROCESS
·  The development of the plan has been coordinated by a Steering Group and a Technical Group

comprising of Glasgow City Council, Scottish Water, Scottish Water Solutions, SEPA, and Scottish
Enterprise Glasgow.

·  A number of workshops have been held with a wide range of attendees

PERFORMANCE INDICATORS (if available)
·  The plan is proposed to meet, as far as possible, all performance indicators

HISTORICAL PERFORMANCE SINCE IMPLEMENTATION
N/A

ADDITIONAL COMMENTS
MWH (Montgomery Watson Harza) was appointed to carry out the hydraulic modelling.
Hyder Consulting Ltd was appointed to develop all elements of the drainage plan

Completed by: George Morrison Employer: Glasgow City Council Date: 19 August 2005
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Agenda, Attendees, and Workshop Diary – available separately
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