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Executive Summary

1. The current Scottish Government Building Standards include provisions on flood risk
assessment and mitigation within their published Domestic and Non-domestic
Technical Handbooks (2022). Standard 3.3 ‘flooding and groundwater' requires that
“every building must be designed and constructed in such a way that there will not be
a threat to the building or the health of the occupants as a result of flooding and the
accumulation of groundwater”. The purpose of this study was to inform the review of
guidance which supports Standard 3.3, including identifying current good practice on
flooding and groundwater and suggesting improvements and adoption for those
matters moving forward.

2. This was achieved via a literature review and online survey targeted at eight local
authorities covering rural, urban and city areas (Aberdeenshire Council, Angus
Council, Argyll and Bute Council, Clackmannanshire Council, City of Edinburgh
Council, Highland Council, Orkney Islands Council, Scottish Borders Council) with
additional responses from industry professionals.

3. The online survey identified that flooding and groundwater issues are almost always
dealt with at the planning stage by planning and flooding officers, and, likely because
of this process, it is much rarer for building standards officers to become involved on
these topics. Comparatively few building standards officers check for compliance on
flood risk matters, and when they do, Property Flood Resilience (PFR) almost never
features, perhaps because of its (to date) limited uptake in Scotland and the strong
steer in National Planning Framework 3 and 4 towards the avoidance of flood risk.

4.  Where compliance is checked, there was no single approach taken across the local
authorities surveyed. Approaches included: involving the flood officer (although it
was noted that building standards, flood and planning officers rarely work together),
viewing SEPA maps, flood risk assessment report (noting that a flood risk
assessment is usually undertaken at the planning stage), site investigation report and
involvement of local authority structural engineers. The most common matters which
are checked are development location, finished floor level and drainage. The
Building Standards Technical Handbooks were identified as the documents most
commonly used for verifying compliance, supporting an update to those Handbooks.
A potential need for training on flood risk and PFR in particular was also noted.

5. One of the key good practice findings of the literature review was the CIRIA
publication ‘Code of practice for property flood resilience’ C790 (2nd Edition). C790
is a key reference suite of four guides for PFR, which could be integrated into the
building warrant verification process, including site inspection. A suggested good
practice approach for this, together with checking compliance for other flood
mitigation measures such as development location and finished floor levels are
included within this report.

6. Itis recommended that this good practice approach should be included in an annex
supporting the guidance in section 3.3 of the Technical Handbook. Additionally,
consideration to options for further educating building standards officers in order to
allow them to check compliance competently. Options could include expanded
guidance, resources, Continuing Professional Development and training and also
promotion of greater interdepartmental working on flood risk (e.g. across building
standards, planning and flood officers).
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Lastly, it is noted that the PFR code of Practice has requirements for post installation
audit and whilst this is embedded within grant structures in England, installation relies
more on property owners in Scotland and therefore the post installation audit may be
beyond the remit of Local Authorities and could be overlooked.
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1. Introduction

Project background

1.1

1.2

121

1.2.2

1.3

The planning process in Scotland offers one of the key controls on flood risk to new
development. National Planning Framework 4 (NPF4) promotes the avoidance of
new development in flood risk areas from all sources of flooding. Under NPF4 Policy
22, exceptions are only possible under strict criteria (such as re-use of buildings of
the same vulnerability class). Flood risk can be identified using SEPA's Flood Maps
often followed by more detailed site specific Flood Risk Assessments undertaken by
specialists. The planning authority consults SEPA and the local authority's flood
team (or equivalent) on flooding matters before making a recommendation for a
planning decision. While the key principle of flood risk management in the planning
process is one of avoidance of the risk (e.g. by locating the development within the
site boundary at a higher elevation than the flood level), occasionally planning
conditions relating to flooding may be attached to a planning consent. These could
include setting a finished floor level to a particular level above the estimated flood
level or the use of some form of Property Flood Resilience (PFR).

PFR are measures which can be implemented at a property level to significantly
reduce the impact of flooding to a property. PFR measures are often broken down
into 'resistance’ and 'recoverability":

Resistance measures aim to keep floodwater outside the property. This includes
measures such as door guards, airbrick covers, non-return valves and
sump/pumps.

Recoverability measures limit the damage caused as a result of water entering a
property. This includes measures such as waterproof plaster, raised electric sockets
and solid concrete floors. These measures aim to reduce flood damage and shorten
the recovery period after a flood.

Once planning permission for a development is obtained, a building warrant is
required for construction. A local authority's building standards team (which is
separate from its planning and flood teams) is responsible for granting permission for
building work to be undertaken (building warrant) and for a completed building to be
occupied (completion certificate). This process includes site checks for verification of
compliance with the relevant building standards. With respect to flood risk, this could
include checking that the building location and finished floor level is per the agreed
plans or that other flood protection measures such as PFR have been implemented
as agreed or conditioned as part of the planning permission. PFR could feature at
the initial building warrant application stage and then be checked for compliance as
part of the completion certificate. However, it is not known how frequently
compliance checks in relation to flooding matters are undertaken.
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1.4

15

1.6

1.7

Building Standard 3.3 "Flooding and groundwater" requires that “every building must
be designed and constructed in such a way that there will not be a threat to the
building or the health of the occupants as a result of flooding and the accumulation of
ground water”. Section 3, Environment of the Technical Handbooks provides
guidance in support of Standard 3.3, which, if followed in full, is accepted by a local
authority verifier as demonstrating compliance with the standard. This includes
undertaking a groundwater impact assessment, flood risk assessment and
appropriate consideration of flood resistant and resilient construction in flood risk
areas. While these assessments should usually have been undertaken at the
planning stage, it is the role of both local authority building standards and planning
departments to ensure that building developments are ‘suitable for use’ in relation to
flooding.

If a proposed development meets the exception criteria for planning permission to
develop in a flood risk area (e.g. re-development of an existing building within the
same vulnerability class), then an option for helping to reduce the flood risk is PFR.

The Building Standards Division (BSD) of the Scottish Government, as part of the
Property Flood Resilience Delivery Group, identified via a survey that:

e Section 3.3. of the Technical Handbook guidance needs to better explain the role
of building standards in managing flood risk and how building regulations address
flooding and flood risk separately from the planning application process.

e the Technical Handbook guidance needs to be strengthened and updated to take
account of recently published guidance, for example in the CIRIA Code of
Practice and BS 85500.

e more detailed guidance is needed on how PFR can be incorporated into the
design of dwellings and buildings.

e where existing buildings have been flooded there is support for guidance on
‘building back better’. More education is needed to explain the benefits of ‘build
back better’ and PFR.

This project was therefore commissioned by BSD to inform the review of guidance
published in support of Building Standard 3.3 ‘Flooding and Groundwater’.

Aims and approach

1.8

1.9

The main aims of the work were:

e To identify and develop good practice that can be used by verifiers when
assessing building warrant applications against building standard 3.3 - Flooding
and groundwater, including improving the cohesion of flood risk assessment and
mitigation across the planning and building warrant application processes.

e To identify the current guidance and practices used by the flood industry when
designing dwellings and buildings to mitigate flood risk by incorporating flood
resistance and recoverability techniques and products into building design.

The following specific activities were undertaken for this study:

e Inception meeting with BSD.



Consultation of local authorities and other relevant industry contacts via a survey.
Literature review.

Analysis of the information assembled.

Proposal for a good practice template for the processing of applications for
development in flood risk areas.

Further consultation with local authorities on the above.

Reporting.



2. Survey

Introduction

2.1 In parallel with the literature review (section 3), a survey of current practice was
issued primarily to local authorities and also to industry representatives. Responses
were received from the planning, building standards and flood teams from the
following eight local authorities:

Aberdeenshire Council.
Angus Council.

Argyll and Bute Council.
Clackmannanshire Council.
City of Edinburgh Council.
Highland Council.

Orkney Islands Council.
Scottish Borders Council.

2.2 Additional responses were also received from flood practitioners from JBA
Consulting! and one response from an officer from an unnamed local authority.

2.3 The survey was grouped into four main themes: Planning and Flooding; Checking
Compliance; Working Together; and Knowledge and Training.

2.4 Under each category, the survey contained a mixture of scored and free-form
guestions. The survey's main aims were:

e To obtain details from each building standards department on what their
approach to verification of a building warrant application is where flood risk has
been identified and PFR is required as a condition of the planning approval.

e To help identify the relationship between Local Authority (LA) services of building
standards and planning, and relevant designated flood officer or environment
team.

e To help identify frameworks for successfully ‘managing’ the risk assessment and
mitigation of flood risk.

e To help establish how building standards are made aware of planning conditions
relating to flood risk and PFR.

e To confirm if the LAs carry out inspections of flood mitigation methods.

e To confirm if mechanisms are used by building standards to ensure extensions
and conversions etc. are built to the same or higher flood resilience standards as
the original dwelling, and how risk is checked.

! The Scottish Flood Forum were also approached but a completed questionnaire was not received by the end
date of the survey.
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e To request copies of relevant local LA (particularly Building Standards) guidance
on flooding and flood resilience and inspection information.

2.5 A copy of the survey is provided in Appendix A.
Survey results

2.6 The full results of the survey (anonymised) are provided in Appendix B and are
summarised in the following sections per category. Forty one responses were
obtained.

Flood risk and breakdown of respondents

2.7 In order to provide an additional level of analysis, the eight Local Authorities (LAS)
were ranked by flood risk. For the purposes of this ranking, the percentage of
residential properties exposed to flooding from a 0.5% Annual Probability (AP, 200
years) plus climate change flood from any source (river, coastal or surface water) as
estimated from the information available in the Scottish Government report "Mapping
Flood Disadvantage in Scotland 2015: Main Report!". Although this analysis was
undertaken in 2015, using the SEPA mapping available at the time, it was judged to
be sufficient for providing a simple ranking of the LAs. This is because it provided
information on major flood sources in a readily accessible risk percentage format
allowing easy comparison between the LA areas. The results are summarised in
Table 2-2, with the percentage residential properties at risk ranging from over 8% (for
the top ranked LA) to circa 3% (for the lowest ranked LA).

2.8 Table 2-1 also lists the total number of respondents per organisation, together with a
breakdown of whether they were building standards officers or others (such as
planning or flooding officers). It can be seen that, for the most part, there is a
reasonable spread between building standards officers and others. However, LA
number seven is an exception as, of the 21 total responses, 20 related to building
standards and 1 was from another (flood officer). In addition, the 21 responses from
this LA form over half of the total number of responses received (41). In order to
minimise the risk of bias, in the following sections, the survey results are discussed
both as overall averages (across all of the respondents) and also by LA ranked by
flood risk.

! Kazmierczak, A., Cavan, G. Connelly, A. and Lindley, S. (2015) Mapping Flood Disadvantage in Scotland
2015, Final Report to the Scottish Government
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Table 2-1: Respondent breakdown

Approximate  Predominant Total No.BS @ No. Type of
% residential = flood type no. officers = others other
properties
exposed to
flooding
0.5% AP
(200 year)
plus climate
change flood
of any type
1 8.3 River 2 1 1 Planning
officer
2 8.2 Coastal 3 1 2 Flood
officer and
planning
officer
3 7.0 River 3 1 2 Flood
officers
4 6.0 Coastal 2 1 1 Flood
officer
5 5.0 River 3 1 2 Flood
officer and
planning
officer
6 4.2 River 1 1
7 3.8 River 21 20 1 Flood
officer
8 3.0 River 2 1 1 Flood
officer
Other 4 1 3 Consultants
respondees
(e.g. JBA)
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Survey: Planning and Flooding

2.9

2.10

2.11

Table 2-2 summarises the survey responses for the Planning and Flooding category.
The table includes the average scores (on a 1 to 5 scale, where for example, 1
represents little awareness of flooding in the planning process and 5 represents high
awareness) together with relevant information drawn out from the free form
responses. Table 2-3 provides the scores by LA, as ranked by flood risk.

The average scoring on the first two scored questions (awareness of flood risk and
flood risk planning conditions) is perhaps a little biased by the LA seven scores, but
the LA seven answer to the third scored question (on flood risk identification at
building warrant stage) is consistent with several of the other LAs. The third scored
question is also the only question in this group where the top ranked LA on flood risk
has a higher score than the others: i.e. in this LA flood risk is identified at building
warrant stage more frequently than in the other LA areas.

Overall, a key finding from this information is that flooding is generally not an issue
building standards officers often deal with; but it is addressed at the planning stage
by planning and flooding officers. For example, when the roles of those who
answered the survey are taken into account, those who have a role as a building
standards officer responded that they are almost never made aware of flood risk in
the planning stages and similarly are not aware of planning conditions relating to the
flood risk. Building standards officers also reported that they are generally not made
aware of flood risk issues arising at planning stage. Both planning officers and
building standards officers informed that it is unlikely for flooding issues to have not
been picked up in the planning stage and for these to only emerge at the warrant
stage. This suggests that there is a potential strength in the planning system in
addressing flooding issues from the outset, but that there still could be a role for
building standards officers in checking mitigation measure compliance.

13



Table 2-2: Summary of survey responses: Planning and Flooding

Question

Average score (if Comments
applicable e.g.

where 1 is "almost
never" and 5 is
"almost always")

How often are you made aware of | 2.32

flood risk via the planning

process?

In your role, how aware are you of | 2.56

planning conditions relating to

flooding? (E.g. planning conditions

could relate to the finished floor

level, or flood resilient

construction)

How are you made aware of N/A Building standards

flooding matters raised in the officers generally not

planning process? made aware.
Planning and flood
officers frequently made
aware.

Separately from the planning 1.80

process, how often is flood risk

identified as a new issue at

building warrant stage?

Is there anything further on N/A Flood risk noted to be

planning and flooding that you rarely dealt with by

would like to share? building standards but
frequently addressed by
planning and flood
officers.
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Table 2-3: Planning and Flooding scores ranked by LA flood risk.

LA Predominant  How often are | In your role, how aware Separately from
flood type you made are you of planning the planning
aware of conditions relating to process, how often
flood risk via flooding? (E.g. planning is flood risk
the planning conditions could relate to  identified as a new
process? the finished floor level, or  issue at building
flood resilient warrant stage?
construction)
1 River 3.00 3.00 3.50
2 Coastal 3.67 4.33 1.50
3 River 3.67 3.67 1.00
4 Coastal 2.00 3.00 3.00
5 River 3.67 4.00 1.50
6 River 3.00 3.00 1.00
7 River 1.48 1.57 1.81
8 River 2.50 3.00 1.50
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Survey: Checking Compliance

2.12 Table 2-4 and Figure 2-3 to Figure 2-4 summarise the survey responses for the
Checking Compliance category. The key findings were:

2.13

Based on the average score of 2.49, compliance on matters relating to flooding
and groundwater are rarely checked for new build. A similar finding was obtained
for conversions, extensions and basements.

For the most part, there was no clear trend in the scored questions relating to
ranking by flood risk (Table 2-5) with some of the highest scores (representing
checking compliance on flood risk matters) being submitted by LA number six.
The exception was on the question on effectiveness of checking compliance,
where LA number one scored highest (suggesting checking compliance is
effective). LA number seven's scores generally sit within the range of the other
LAs, suggesting it has not introduced substantial bias in this category.

When compliance is checked, the most common matters which are checked are:
location, finished floor level and drainage (Figure 2-3).

With respect to checking compliance for conversions, extensions and basements,
there was an almost even split between treating them in the same way or
differently to new build. The main reason given for treating them differently was
that the conversion, extension or basement was in relation to an existing building.
The same approach to compliance was generally taken between domestic and
non-domestic development. Where a different approach was taken, one reason
given was that the non-domestic development could be water compatible.

PFR is rarely part of an inspection when checking compliance relating to flooding.
The Building Standards Technical Handbook was identified as the document
most commonly used for checking compliance (Figure 2-4). Planning and
flooding officers also identified NPF4 and the Local Development Plan as key
documents in their roles.

Only two Local Authorities noted local guidance, and this was publicly available
guidance on planning and flooding rather than Building Standards.

The reported approaches to building warrant verification where flood risk had
been identified included: involving the flood officer, viewing SEPA maps, flood
risk assessment (note that a flood risk assessment is usually undertaken at the
planning stage), site investigation report and involvement of LA structural
engineers. However, responses also noted that flooding issues at building
warrant stage are identified quite rarely.

From these findings, it can be concluded that, with some limited exceptions, Building
standards officers are generally not involved in checking for compliance on flood risk
matters and that there is no standard approach (across the Local Authorities
surveyed) taken when they do.

16



Table 2-4: Summary of survey responses: Checking Compliance

Question Average score Comments
(if applicable
e.g. where 1is

"almost never"
and 5 is "almost
always")

In your role, how often do you | 2.49
then check compliance on
matters relating to flooding
and groundwater? (E.g. as
part of an inspection)

Which of the following N/A See Figure 2-3.
possible matters relating to Drainage, location and finished
flooding do you usually check floor level are the most common.

compliance for? Please
check all that apply

In your role, how often do you | 2.40
check compliance on matters
relating to flooding,
specifically conversions,
extensions or basements?
(E.g. as part of an inspection)

Is the same approach (as Almost an even split between
specified above) applied to "Yes" and "No"
conversions, extensions and
basements as for other new
development?

If answered "no" to the above A typical example response "For
guestion, please briefly new development we would
describe the differences normally ask for a site

investigation report and flood risk
assessment report. We are
unlikely to do this on a conversion,
extension or existing basement
since the building is existing."

Is the same approach (as N/A The vast majority of responses
specified above) applied to were "Yes".

domestic and non-domestic?

If answered "no" to the above | N/A Example response " Non domestic
qguestion, please briefly can be water compatible."

describe the differences

How often is Property Flood 2.00
Resilience (PFR) part of an
inspection when checking
compliance for matters
relating to flooding?

17



Question

Average score
(if applicable
e.g. where 1is

"almost never"
and 5 is "almost
always")

Comments

Which of the following N/A See Figure 2-4Error! Reference

guidance documents do you source not found..

use when checking The Technical Handbook is the

compliance for matters most common.

relating to flooding? Please

check all that apply

Which of these documents N/A Building standards officers

(listed above) do you generally selected the Technical

consider most applicable to Handbook. Planning and flooding

your role? officers generally chose NPF4 and
the Local Development Plan.

If "Other local guidance" was N/A Public local guidance on planning

selected in the list above, can and flooding identified by 2 LAs.

this guidance be shared with

the research team?

Please briefly describe your N/A Responses included noting that

organisation's approach to flooding issues at building warrant

building warrant verification stage are identified quite rarely.

where flood risk has been Approaches can include involving

identified (main steps, who is the flood officer, viewing SEPA

involved and consulted, what maps, flood risk assessment, site

are the decision-making... investigation report and
involvement of LA structural
engineers.

How effective is the current 2.72

process in checking

compliance matters relating

to flooding?

Is there anything further on N/A Comments included on working

compliance that you would
like to share?

together - that the flood team is
not often consulted by Building
Standards; and that extensions
can lead to increased runoff.

18




Figure 2-3: Matters relating to flooding for which compliance is usually checked
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Figure 2-4: Guidance documents used when checking compliance
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Survey: Working Together

2.14 The purpose of this part of the survey was to identify whether building standards
officers commonly work together with colleagues from the planning and flooding
teams on checking compliance for flooding matters. The results are summarised in

Table 2-6 and the key findings were:

Building standards officers rarely work together with flood officers.
Building standards officers work slightly more frequently with planning officers,
but still very rarely. When they do work together, matters discussed include
planning conditions and dates of commencement/completion.

¢ Occasionally staff from other organisations such as SEPA and Scottish Water are
contacted by building standards officers on flooding matters.

e When ranking by flood risk is considered (Table 2-7), building standards officers
work together with flood officers and planning officers a little more frequently in
LA one than in the other LAs, but the frequency of collaborative working is still

relatively low.
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Table 2-6: Summary of survey responses: Working Together

Question Average score (if Comments
applicable e.g.
where 1 is

"almost never"
and 5 is "almost
always")

In your experience, how 1.32
often do building standards
officers and Flood
Protection Officers (or
equivalent) work together in
checking compliance on
matters relating to flooding?

Which types of issues are N/A General comments are that the
typically discussed? building standards and flood

officers do not work together often.
Which other types of N/A Planning officers, SEPA and
officers do you typically Scottish Water noted.

consult with?

In your experience, how 1.54
often do building standards
officers and Planning
Officers (or equivalent)
work together in checking
compliance on matters
relating to flooding?

What types of issues are N/A Planning conditions and dates of

typically discussed? commencement/completion were
noted.

Is there anything further on N/A Some comments suggested

working together that you increased collaborative working

would like to share? between building standards and

flood officers.
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Table 2-7: Working together scores ranked by LA flood risk.

LA Predominant In your experience, how often In your experience, how often
flood type do Building Standards officers do Building Standards officers
and Flood Protection Officers and Planning Officers (or

(or equivalent) work together in  equivalent) work together in

checking compliance on checking compliance on
matters relating to flooding? matters relating to flooding?

1 River 2.50 2.50

2 Coastal 1.00 1.33

3 River 1.67 2.00

4 Coastal 1.50 1.00

5 River 1.50 1.33

6 River 1.00 2.00

7 River 1.00 1.30

8 River 1.00 1.00
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Survey: Knowledge and Training

2.15 The purpose of this section of the survey was to identify the respondents’ current
knowledge and training with respect to flood risk and highlight possible future needs.
The results are summarised in Table 2-8 and Figure 2-5. The key findings were:

2.16

The average scores generally showed a middle ground across the different
guestions asked. This can be explained by respondents assigning high scores in
their specialist area and low scores in areas where there are less familiar (e.g.
building standards officers assigned a high score to knowledge of Building
Standards Technical Handbook section 3.3. "Flooding and Groundwater", but a
lower score to knowledge of Flood Risk Assessment and flood officers assigned
the opposite).

When ranking by flood risk was considered (Table 2-9), there was no clear
pattern with LA one scores similar to other scores.

Notably the lowest scoring category was on knowledge of PFR and familiarity
with related guidance ("Living With Flooding: An action plan for delivering
property flood resilience in Scotland").

With respect to improving effectiveness when checking compliance matters
relating to flooding, enhanced communication within different parts of the local
authority and training on Flood Risk Assessment and PFR were rated highest of
the suggested options (Figure 2 5).

A limited number of respondents had undertaken training on Flood Risk
Assessment, and only one on PFR. Training was provided by the following
organisations: HR Wallingford, Jacobs, JBA Consulting, SEPA and WTI.
Commentary on the well defined process for planning and flooding was also
provided and a suggestion for identifying gaps across the working together
across the different departments (planning, flooding and Building Standards),
made.

From the above information it was concluded that while respondents have some
knowledge of flood risk, there is a key gap on PFR and additional information,
awareness raising and training on PFR moving forward may be desirable.
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Table 2-8: Summary of survey responses: Knowledge and Training

Question

How would you rate your
knowledge of Flood Risk
Assessment (FRA)?

Average score (if Comments
applicable e.g.
where 1 is "no

knowledge" and 5
Is "excellent
knowledge")

2.70

How would you rate your
knowledge on Building
Standards Technical
Handbook section 3.3.
"Flooding and
Groundwater"

2.48

How would you rate your
knowledge on NPF4 or
preceding guidance in
SPP as related to flood
risk?

2.15

How would you rate your
knowledge of Property
Flood Resilience (PFR)?

2.05

How familiar are you
with Living With
Flooding: An action plan
for delivering property
flood resilience in
Scotland

1.67

Which of the following
options would help you
improve your
effectiveness when
checking compliance
matters relating to
flooding? Please check
all that apply

N/A See Figure 2.5.

Enhanced communication, followed
by training on PFR and training on
FRA are the most common.

What suggestions do
you have that could
improve the
effectiveness when
checking compliance
matters relating to
flooding?

N/A Response included: checking
compliance, improved guidance,
communication, training and
resources.

Have you undertaken
any training on FRAs
and PFR?

N/A Majority of responses were no
training, 7 responses with FRA and
only 1 with FRA and PFR.
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Question

Average score (if
applicable e.g.
where 1 is "no

knowledge" and 5
is "excellent
knowledge")

Comments

Please state the name of | N/A HR Wallingford, Jacobs, JBA, SEPA

the training and the and WTI.

course provider

Please provide N/A No responses specific to section 3.3

examples on how this of the Technical Handbook given.

training has improved

your knowledge and

application of section 3.3

of the Technical

Handbook in plan

assessment

Is there anything further N/A One response said "The first step

on knowledge and would be for sections to be fully

training that you would aware of each other's current

like to share? practices in relation to flood risk
management so that and gaps can
be identified."

Is there anything further N/A One LA responded that "...there is a

on any of the subjects
above that you would
like to share?

clearly defined process at the
Planning stage, this ensures the
design included flood risk and
possible mitigation measures.
Generally we do not allow conditions
for flood risk to be included, as this
can lead to problems at the
construction stage. Once the
planning application is approved, the
Flood Management team will have
very little to do with that site unless
there are particular issues or design
changes.”

And another "Experience to date has
seen limited consultation between
planning and building standards
relating to flood risk".
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Table 2-9: Knowledge and training scores: ranked by LA flood risk

LA Predominant How would How would How How How
flood type you rate you rate your  would you  would you familiar
your knowledge rate your rate your are you
knowledge on Building knowledge knowledge with
of Flood Standards on NPF4 of Living
Risk Technical (o] Property With
Assessment Handbook preceding  Flood Flooding:
(FRA)? section 3.3. guidance Resilience  An action
"Flooding and inSPPas (PFR)? plan for
Groundwater” related to delivering
flood risk? property
flood
resilience
in
Scotland
1 River 3.00 2.00 2.50 1.00 1.00
2 Coastal 3.00 2.00 3.67 3.33 2.33
3 River 3.67 2.33 3.67 2.33 2.33
4 Coastal 3.50 3.00 1.50 1.50 1.50
5 River 3.00 2.00 3.33 2.67 2.00
6 River 3.00 5.00 2.00 2.00 1.00
7 River 1.95 2.50 1.35 1.40 1.16
8 River 3.50 3.00 2.50 4.00 2.50
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Figure 2-5: Options for improving effectiveness when checking compliance on flood risk.
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Survey: Conclusions

2.17 From the analysis of the survey results, the following key points were identified with
respect to flooding and Building Standards:

e Flooding is generally not an issue building standards officers often deal with.

e Building standards officers rarely work together with flood or planning officers.

(In the LA ranked for the highest flood risk, it is more common for building
standards officers to be aware of flood risk and work with other officers).

e This may be because it is unlikely for flooding issues to have not been picked up
in the planning stage and for these to only emerge at the warrant stage.

e This suggests that there is a potential strength in the planning system in
addressing flooding issues from the outset, but that there still could be a role for
building standards officers in checking mitigation measure compliance.

e Further to this, compliance (e.g. as part of a site inspection) on matters relating to
flooding and groundwater do not appear to be checked often rarely for new build,
conversions, extensions and basements. This applies to both domestic and non-
domestic development (this is based on average scores of 2.49 and 2.40 for new
build and conversions, etc, Table 2 4). As noted in the points above, this may be
because flooding matters are generally dealt with at the planning stage and it is
rare for building standards officers to become involved.

e When compliance is checked, the most common matters which are checked are
location, finished floor level and drainage.

PFR is rarely part of an inspection when checking compliance relating to flooding.
The Building Standards Technical Handbook was identified as the document
most commonly used for checking compliance.

e Where compliance is checked, there was no single approach taken across the
Local Authorities surveyed. Approaches included: involving the flood officer,
viewing SEPA maps, flood risk assessment (note that a flood risk assessment is
usually undertaken at the planning stage), site investigation report and
involvement of LA structural engineers.

e Alimited number of respondents had undertaken training on Flood Risk
Assessment, and only one on PFR.

2.18 The findings support an update to the Building Standards Technical Handbook (e.g.
as this was found to be the most common document used for checking compliance)
but do highlight that flooding is not an issue commonly dealt with by building
standards officers. In particular, the findings suggest a lack of knowledge of PFR.
This is perhaps not surprising given the (to date) limited uptake of PFR in Scotland in
comparison to more traditional flood avoidance and mitigation measures such as
location and finished floor level. However, given BSD's aspirations for PFR
(including its referencing in an update to the Technical Handbook, section 1.1), the
survey findings highlight a knowledge gap and potential need for training. In addition,
across the Local Authorities surveyed, there was no common approach in checking
compliance on flood risk matters at the building warrant stage. Again, this is perhaps
not surprising given the reported rarity of building standards officers being involved in
flood risk matters, with flooding generally being considered at the planning stage. A
suggested good practice template for flood risk matters and compliance is provided
in the next section.
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3. Literature review

Introduction
3.1 The purpose of the literature review was to:

3.1.1 Identify the most relevant industry guidance and advice relating to building and
development level flood risk assessment and the mitigation of the identified risk,
including property flood resilience and groundwater protection of dwellings.

3.1.2 Analyse the literature around themes aligned with the main project objectives,
specifically grouped around: frameworks for successfully ‘managing’ the risk
assessment and mitigation of flood risk; examples of common practice and where
local authorities differ in approach, noting any differences specific to either
groundwater or flooding and analysing them separately.

3.1.3 A critique of the literature: commentary on the efficiency and differences in
approach and offer practical recommendations for a standard, good practice
approach to be applied by local authorities in requiring assessment and mitigation
of flood risk where new development work is proposed.

Summary of literature review findings (main literature review follows this summary)

3.2 The Scottish building standards exist to ensure that design and construction details
comply with the requirements of The Building (Scotland) Regulations (2004). Since
building standards deal with design and construction details, i.e. property level
measures, their focus will be on matters flowing from or supplementing flood
avoidance strategies. Once decisions around flood avoidance have been agreed,
building standards officers then move the focus to property level measures at
individual sites. A thematic analysis of the literature shows that these measures
consist of the options shown in Table 3-1, the selection of which will depend on the
local conditions and flood risk strategy.
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Table 3-1 Property Level Measures

Property Level Measures
(strategy)

Comments on strategy

Avoid: Elevate the building on
land

Achieves preferred option of raised floor levels; but
may cause flooding elsewhere.

Avoid: Elevate the building
(up to 2m)

Achieves preferred option of raised floor levels; but
only if sub-floor can be accessed for maintenance.

Avoid: Elevate the building
(over 2m)

Achieves preferred option of raised floor levels (if
planning constraints allow it); consider access/egress
to habitable areas.

Exclude water entry: Use of
perimeter protection

Relevant for critical infrastructure but may cause
flooding elsewhere.

Exclude water entry: Make it
flood resistant

Suitable up to 600mm flooding but may cause
flooding elsewhere.

Allow water entry: Make it
flood recoverable

Suitable for flooding over 600mm, long-duration
flooding, and groundwater flooding.

Reduce exposure: Make the
building movable/temporary

Suits temporary build, deconstruction/ de-anchoring
for relocation, but may be susceptible to
displacement in sudden high velocity flood.

Reduce exposure: Design
building to be transitional

Allows temporary changes via planning policy: - e.g.
limited time of occupation; planned change from
habitable to non-habitable.

Reduce exposure:
Amphibious building

Flexible design: buoyant building rises on guideposts,
best located in dry dock; for flooding 1m - 1.5m.

Reduce exposure: Design
building to float

Flexible design: like a houseboat, located in water;
but not suitable for rapidly changing or fast-flowing
water.

Reduce exposure: Self-
elevating (jack-up)
building/barge

Flexible design; hybrid of amphibious/floating
building; suitable in water up to 6m deep.

3.3 The measures shown in Table 3-1 are defined as property flood resilience (PFR), as
described in CIRIA publication ‘Code of practice for property flood resilience’ C790

(2nd Edition) (CIRIA, 2019). This CIRIA definition includes the measures that prevent
water entry as 'resistance’; and those that limit the damage of water entering property

as 'recoverability' measures. This guidance has recently become a key reference
suite (of four guides) for PFR, and should be used to help apply an integrated
approach to flood risk management as shown in Table 3-2.
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Table 3-2 CIRIA C790 Alignment with Building Standards Summary

CIRIA C790 Standard Building Standards process

Stage 1 Hazard Assessment Building Warrant:

Flooding type(s), depth, speed,
duration and frequency.

Stage 2 Property Survey (eXiSting bUlIdlngS) Property survey (existing) and
design review (new build);
specified materials/building

Stage 3 Options development and design elements, and any proposed
PFR solution.
Stage 4 Construction Completion Certificate:

On-site checks/inspections to
verify specified PFR solutions

Stage 5 Commissioning and handover have been achieved (CCNP¥).
Evidence of in-situ and wet
testing.

Stage 6 Operation and maintenance Optional confirmation of:

Post installation audit (PiA);

Homeowner Flood Plan (or
O&M manuals).

*This could be added to the Construction, Compliance and Notification Plan

3.4 The literature review, including analysis of guidance provided by three Local
Authorities, has identified potential links between activities during Planning
Application and the work of building standards officers. These are summarised in
Table 3-3 and should form the basis for driving a more integrated approach to flood
risk management within Local Authorities. Note that this is not an exhaustive list.
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Table 3-3 Planning Application and Building Standards Alignment

Issues identified at Planning

Relevance to Building Standard 3.3

Application
Flooding, general

Recommendations of FRA for property level
measures.

Drainage, general

Recommendations of DIA for property level
measures.

FRA Results/Conclusions/Checklist

Appropriate design to suit flood risk; sensitivity
analysis; quantity of flood compensation
required; expected flood levels; appropriate
freeboard; access/egress; residual risk
measures (e.g. PFR); maintenance
requirements.

DIA pre-application meeting (H:
only larger/sensitive developments)

Possible trigger point to advise building
standards officer of surface water risk.

Drainage statement (under 5
dwellings/ under 100 m?)

Site topography; drainage arrangements;
permeable/ impermeable surfaces.

DIA requirements

Historic drainage patterns; topography; soil
characteristics; permeable/ impermeable
surfaces; SUDS; sewar connections/
arrangements; impacts on/off-site; measures
during construction stage.

Drainage Master Plan

Link between property-level measures and wider
strategies.

Design exceedance

Surface water risks.

Opportunity to inspect drainage
features

Copy evidence to building standards officer.

Riparian Buffer Strips

Applies to properties close to water.

Detailed SUDS guidance

Risks to public; nature-based solutions; root
protection barriers; liners, raingardens; living
roof; swales; and permeable surfacing.

High velocity flooding

Appropriate erosion protection, especially
around raised land, perimeter walls, building
external walls.

High water table

Infiltration measures via SUDS may not be
possible.

Development of floodplain corridor

No ground raising in floodplain corridor, avoid
building obstructions (e.g. fences, hedges,
outbuildings etc.)

Allowance for freeboard

Threshold levels for building design.
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3.5

3.6

3.7

New-build property-specific strategies will depend on building types, which will have
their own unique strengths and weakness. These fall into the broad categories of:
Detached; Semi-detached; Terraced; Flat; and Bungalow. Bungalows are not
recommended in areas at risk of flooding. PFR strategies will mainly depend on the
recommendations of an FRA. In general terms, good practice should dictate the
following strategies:

Mainly water exclusion strategy (dry-proof)
Flooding up to 0.3m

Flooding from seawater

Flooding from overloaded sewer systems
Short duration flooding

Both exclusion/entry (subject to structural assessment)
Flooding 0.3m-0.6m

Groundwater flooding up to 0.6m

Long duration flooding up to 0.6m

Mainly water entry strategy (wet-proof)
Flooding over 0.6m

Groundwater flooding over 0.6m

Long duration flooding over 0.6m

New-build water exclusion good practice should focus on the following building
elements, which can be used to create checklists for risk evaluation:

Ground-supported floors
Suspended floors
Exposed metalwork
Hardcore and blinding
Damp-proof membranes
Insulation materials
Masonry walls

Framed walls
Reinforced concrete walls
External renders
Internal linings

Reports by suitably qualified professionals should address technical solutions for
each of these building elements, in line with specific reference to BS 8533:2017;
BS85500:2015 (Draft BS85500:2024 contains a more comprehensive list of design
details); and BS EN ISO 16535:2019. New-build resilience good practice should be
considered for the following, in line with the guidance of Barsley (2019):

electrical systems
plumbing

fixtures and fittings
kitchen

garage

office

Good practice for existing buildings should be considered for the following, in line
with the guidance of BS 8533:2017; Barsley (2019); and BRE GG84 (BRE, 2014):
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Solid floors

Block/Beam floors
Suspended floors

Flood doors
Roller-door/Ground-up/Top-down/Hinged barriers
Flood window

Flood skirt

Utility box covers
External tanking

Air brick covers
Non-return valves
Service entry points
Weep holes

Bungs

Sump and pump systems

3.8 Groundwater good practice should follow guidance for the control of hydrostatic
impact of rising groundwater on ground floors and basements (BS 8533:2017). The
Sustainable Urban Drainage Scottish Working Party (SUDSWP) publication: Water
Assessment and Drainage Assessment Guide: A guidance document for
developers, planners and others involved in water and drainage (2016) provides
good practice guidance in addition to those measures already discussed as part of
DIA requirements (CIRIA C753). The SUDSWP guide for water assessment and
drainage assessment provides a useful checklist for Building Warrant that is
recommended for building standards officers:

e Site location plan

e Drainage layout proposal

e Construction detail drawings

e Longitudinal section drawings

e Calculations

e Manhole schedules

e Solil investigations (if applicable)

e Mechanical and electrical (if applicable)
e SuDS risk assessment

e Risk assessment and method statement

3.9 Relevant literature from other sources includes alternative analytical process for
choosing construction methods and evidence for preferential use of PFR. However,
these need further research and evidence before recommending adoption. Guidance
and good practice from mainland Europe and USA merit further investigation to
enhance Scottish building standards processes.

Background

3.10 Flooding and groundwater issues pose significant challenges in Scotland,

necessitating effective flood risk assessment, with strategies to avoid flooding, and

mitigation measures, including property level protection such as PFR. This literature

review aims to explore guidance and standards, relevant studies, research papers,

and reports that discuss the topics of flood risk assessment, property level protection
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3.11

for flooding and groundwater in Scotland, to inform good practice that can be used by
verifiers when assessing building warrant applications against building standard 3.3 -
Flooding and groundwater.

Flooding can occur due to various factors, including heavy rainfall, river overflow, or
coastal surges. Groundwater, on the other hand, refers to the water present beneath
the ground surface, which can rise to cause flooding in certain circumstances. The
Scottish Environment Protection Agency (SEPA) has emphasized the need for
appropriate flood risk management strategies, including property level protection, to
safeguard vulnerable areas (SEPA, 2020). The impact of flood water on a building
depends on the nature of the flooding and the design and construction of the
property. Examples of impacts are described in BS 85500:2015; Table 1 (BSI, 2017).

Regulatory Framework

3.12

3.13

3.14

The Town and Country Planning (Scotland) Act 1997 is the principal piece of
legislation governing the use and development of land within Scotland. This Act
requires that functions relating to the preparation of the National Planning Framework
by Scottish Ministers and development plans by planning authorities must be
exercised with the objective of contributing to sustainable development. The Flood
Risk Management (Scotland) Act 2009 implements for Scotland provisions of
Directive 2007/60/EC of the European Parliament and of the Council on the
assessment and management of flood risks. The purpose of the Directive is to
establish a framework for the assessment and management of flood risks, aiming at
the reduction of the adverse consequences for human health, the environment,
cultural heritage and economic activity associated with floods. The Act makes
provision in relation to: (a) coordination and cooperation within the domain of flood
risk management; (c) assessment of flood risk and preparation of flood risk maps and
flood risk management plans, including implementing the Directive; (c) functions of
local authority and Scottish Environment Protection Agency for flood risk
management; (d) a revised statutory process for flood protection schemes; and (e)
the enforcement regime for the safe operation of reservoirs.

In Scotland, NPF4 sets out the spatial principles, regional priorities, national
developments and national planning policy. Policy 22 of the framework covers ‘Flood
risk and water management’ (Scottish Government, 2023). The Policy’s intent is to
strengthen resilience to flood risk by promoting avoidance as a first principle and
reducing the vulnerability of existing and future development to flooding. This can
include a wider use of natural flood risk management to benefit people and nature.

The Building (Scotland) Regulations 2004 set out mandatory functional standards
applicable to the design and construction of buildings to ensure they are safe, energy
efficient and sustainable. the Scottish Government publishes guidance in support of
the standards within domestic and non-domestic Technical Handbooks which, if
followed in full, is accepted as demonstrating compliance with the standards. The
regulations, standards and supporting guidance in the Technical Handbooks apply
based upon the date on which a building warrant application is submitted or when
work not requiring a building warrant is commenced.
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3.15

3.16

3.17

Guidance to Standard 3.3 - Flooding and groundwater states that where there is a
risk that flooding can affect a building, it is important that any proposed construction
is designed to be more resistant and resilient. Where development is to take place on
land assessed by the planning authority as having a flood risk, advice should be
sought from sources such as the local planning authority, SEPA and others.

To reduce the risk to buildings from groundwater, subsoil drainage of a site may be
necessary to protect against penetration of groundwater through a building and
damage to the building fabric. Conversions shall meet the requirements of the
standard in so far as is reasonably practicable, and in no case be worse than before
the conversion. Ground below and immediately adjoining a building that is liable to
accumulate groundwater, at a level that could affect the structure or penetrate the
building, requires subsoil drainage or other dewatering treatment to be provided to
mitigate against the harmful effects of such water. Field drains, where provided,
should be laid in accordance with the recommendations in clause 10 of BS 8301:
1985. In managing surface water run-off to adjacent sites, the formation of channels
or small dams to divert the run-off or, where conditions are particularly serious, the
installation of field drains or rubble drains may overcome the problem.

Guidance to standard 3.3 states that development flood risk assessments should be
an integral part of the design and construction process with the appraisal also
considering the effects that the development may have on adjoining ground.
Guidance to standard 3.3. cites Planning and Building Standards Advice on Flooding
(PAN 69), and for site specific flood risk assessments the CIRIA document
‘Development and Flood Risk — guidance for the construction industry’ (C624) 2004
Is signposted for detailed guidance on carrying out flood risk assessment and
suggests design considerations for developers.

Technical Guidance and Standards

3.18

3.19

The Planning and Building Standards Advice on Flooding (PAN 69) (Scottish
Government, 2004) is now withdrawn and superseded by the Scottish Government
publication ‘Flood Risk’ (Scottish Government, 2015), although PAN 69 is still cited in
the technical handbooks, including the drafts that are proposed for 1st April 2024 and
has informed this literature review.

Construction Industry Research and Information Association (CIRIA) ‘Development
and Flood Risk — guidance for the construction industry’ (C624) (CIRIA, 2004)
provides detailed guidance on carrying out flood risk assessment and suggests
design considerations for developers. These include potential property-level
measures, including: raising floor levels; land raising; flood proofing; and dealing with
run-off. CIRIA publication ‘Code of practice for property flood resilience’ C790 (2nd
Edition) (CIRIA, 2019) has more recently become a key reference suite of four guides
for property flood resilience (PFR), defining six Standards to follow:

e PFR Standard 1: hazard assessment
e PFR Standard 2: property survey
PFR Standard 3: options development and design
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e PFR Standard 4: construction
PFR Standard 5: commissioning and handover
e PFR Standard 6: operation and maintenance

3.20 Since building standards in Scotland are focused on the design and specification of
buildings, once flood avoidance strategies are applied via the planning process, at
the Building Warrant application stage, PFR measures represent the key remaining
strategy for achieving effective property level flood damage mitigation. PFR guidance
can be applicable to both Domestic (residential) and Non-Domestic (Commercial)
properties at risk of flooding. PFR can be applied to extensions, change of use and
retrofitting. It can also be applied to new build with some caveats e.g. temporary
demountable measures are not recommended for new build. The CIRIA CoP 790
Standards are summarised in Table 3-4 through to Table 3-9.
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Table 3-4 PFR Standard 1: hazard assessment
Aim

Deliver a property level flood risk assessment, which clearly summarises the available
hazard information to determine the likelihood and severity of flooding from different
sources. This information will be used to inform the selection and design of PFR
measures.

Requirements

1. A survey of the flood risk to the property shall be carried out. The scale and detail of
the survey shall be proportionate to the perceived level of risk and the potential size of
the project. Surveys shall be extended should a greater complexity of flood risk
become apparent during the survey.

2. The site of the property shall be assessed for the likelihood of flooding based on a
‘source—pathway-receptor’ approach for all potential sources and range of
probabilities of flooding.

3. The potential source(s) of flooding shall be determined using appropriate methods of
hazard identification. This shall be accompanied by an assessment of flood frequency,
as well as depth and duration for all sources at a range of return periods.

4. The property flood risk assessment shall take account of relevant flood risk
information from local authorities, utilities and other environment agencies. It shall
take account of additional flood risk information from other relevant sources (including
property owners).

5. The potential routes of floodwater (pathways) to the buildings/structures within the
property from the sources shall be identified.

6. The pathways for flooding from each source to the property and likely speed of onset
shall be identified, including measures that currently exist, or are planned, for
controlling that pathway at the property, community or catchment scale (including
flood defence works). This analysis shall include all relevant structures near to the

property.
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Table 3-5 PFR Standard 2: property survey

Requirements

1. The scale and detail of the survey shall be proportionate to the level of risk and the
size of the project. The survey shall also identify appropriate approaches to increase
resilience and minimise damage, with reference to the end user needs.

2. The survey shall establish the building type, age, construction, condition, operation
and contents.

3. The current level of PFR shall be established, including estimating the water leakage
resistance capacity of the walls and floors, the recoverability of the materials and
components, and end user capacity to implement measures.

4. The method of drying and decontamination of the building after a flood shall be
assessed, including the impact of wetting of building materials and that of voids and
cavities in walls and floors.

5. The ground conditions on the site shall be established, and in particular, the potential

for water to transfer through the ground or from an adjacent building into the building
shall be assessed.
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Table 3-6 PFR Standard 3: options development and design

Aim

Allows options for PFR to be identified and considered. These options shall reflect the

outcomes from Standards 1 and 2, and PFR measures suitable for the property and

specify the most suitable PFR measures for the property. The options for PFR will

consider the use of:

a) measures that restrict water entry to the building under defined conditions

b) materials that are recoverable after water contact

c) services, fixtures and fittings that are recoverable by their location and/or ability to
resist water damage

The design and specification will be based on the information provided by Standard 1 and

2, and the measures specified shall be selected impatrtially.

Requirements

1. An options appraisal of flood resilience measures shall be undertaken based on the
information generated within Standards 1 and 2. These appraisals shall also evaluate
costs and benefits of suitable approaches, end user needs, operation and
performance.

2. The appraisal shall evaluate the lifetime maintenance and operation requirements of
the measures considered.

3. Where possible, and where relevant, specified PFR measures shall make use of
products and processes that are compliant with a recognised industry standard and/or
are subject to a warranty.

4. The preferred options shall be agreed and documented.

5. This specification shall be set out in drawings and/or written text and shall adequately
describe the measures to be taken and their method of installation.

6. The output is the identification and specification of the most suitable PFR measures for
the property. This information shall then be developed into a construction/installation
plan, undertaken by the appropriate person before any works or installation begins.
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Table 3-7 PFR Standard 4: construction

Aim
Ensures that the construction works deliver the specified PFR measures to the required
standard and with the desired outcomes.

Requirements

1. The appropriate person shall deliver all the necessary works associated with the
construction and installation of PFR measures.

2. Where subcontractors are used, the appropriate person shall retain overall
responsibility for the works.

3. All necessary preliminary work, including drying out and decontamination where
appropriate, shall be carried out prior to implementation of PFR measures. These
works shall be carried out in accordance with the design and specification described
in PFR Standard 3, and shall take due note of the flood risk assessment (PFR
Standard 1) and the survey (PFR Standard 2).

4. The construction work shall be undertaken in accordance with good practice,
including relevant standards, guidance and legislation, and shall comply with CDM
2015.

5. All PFR measures shall be inspected during construction by an appropriate person.
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Table 3-8 PFR Standard 5: commissioning and handover

Aim

Ensures that the completed PFR construction work will operate effectively as designed,
and that the end user has all relevant information and has been instructed in any
deployment, operation and maintenance requirements.

Requirements

1.

PFR measures shall be inspected during construction (PFR Standard 4) and on
completion by an appropriate person to ensure that the work meets the design and
specification requirements of PFR Standard 3. The inspection shall be conducted in
an objective and impartial manner.

Any products used which have an agreed in situ flood resistant test procedure shall
be tested after their installation within the building(s) at the request of the end user.
These tests shall be supervised by an appropriate person.

The appropriate person shall provide all relevant information on the PFR works,
design, specification, and operation and maintenance requirements in a project file (ie
a handover pack) to the end user.

Where PFR measures need to be deployed for flood events, a person shall be
nominated and agreed to take responsibility for deploying the measures in the event
of a flood warning. This person shall be referred to as the ‘nominated person’.

The appropriate person shall demonstrate the method of deployment of measures
(where appropriate) to the nominated person and shall ensure that this person
understands how to prepare for a flood.
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Table 3-9 PFR Standard 6: operation and maintenance

Aim

Ensures that the completed PFR construction works are properly operated and
maintained, and that any demountable equipment is stored correctly. Note that the
responsibilities and duties for operation and maintenance are defined as part of meeting
the requirements of Standard 5.

Requirements

1.

The appropriate person, in accordance with CDM 2015, shall provide an operation and
maintenance plan to the end user at the point of handover.

The nominated person shall ensure that the PFR measures remain operative by
following the guidance provided in the handover pack.

In the event of a flood warning, the nominated person shall deploy any measures
following guidance provided in the handover pack.

Any operation of the PFR measures shall be recorded and the information retained
and kept securely as an appendage to the handover pack.

All maintenance work shall be recorded and kept securely as an appendage to the
handover pack.

The PFR measures shall be reviewed periodically to ensure that they continue to meet
the needs of the end user and that the nominated person can continue with their
obligations.

After a flood event, the PFR measures shall be fully checked and inspected by an
appropriate person taking account of the information in the handover pack. Any
necessary maintenance shall be commissioned and delivered by an appropriate
person.
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Integrated approach to building standards: planning application

3.21

3.22

3.23

A critical aspect of the planning application process, in relation to flood risk, is the
completion of a flood risk assessment, which should be carried out in accordance
with NPF4, Online Planning Advice on Flood Risk, SEPA’s Technical Flood Risk
Guidance for Stakeholders and any local planning policy requirements. It is
necessary to show that, if it is not possible to avoid the flood risk, then adequate
protection against flooding exists or can be provided for the proposed development
and that the new development does not increase any existing flood risk to persons or
property upstream or downstream. Planning regulations throughout the UK require
that PFR should be included where permission is given to build in a flood risk area
(CIRIA, 2020).

NPF4 stipulates that Local Development Plans (LDP) should strengthen community
resilience to the current and future impacts of climate change, by avoiding
development in areas at flood risk as a first principle. Resilience should also be
supported by managing the need to bring previously used sites in built up areas into
positive use; planning for adaptation measures; and identifying opportunities to
implement improvements to the water environment through natural flood risk
management and blue-green infrastructure. For areas where climate change is likely
to result in increased flood exposure that becomes unmanageable, consideration
should be given to alternative sustainable land use.

The protection offered by an existing formal flood protection scheme or one under
construction can be taken into account when determining flood risk. In such cases, it
will be demonstrated by planning applicants that:

all risks of flooding are understood and addressed;

there is no reduction in floodplain capacity, increased risk for others, or a need for

future flood protection schemes;

the development remains safe and operational during floods;

flood resistant and resilient materials and construction methods are used; and

future adaptations can be made to accommodate the effects of climate change.

Additionally, for development proposals meeting criteria (part iv), where flood risk

is managed at the site rather than avoided these will also require:

e the first occupied/utilised floor, and the underside of the development if relevant,
to be above the flood risk level and have an additional allowance for freeboard
(specialist task calculated as part of FRA (Scottish Government, 2004)); and

e that the proposal does not create an island of development and that safe access/

egress can be achieved.
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3.24 Small scale extensions and alterations to existing buildings (including material

change of use) will only be supported where they will not significantly increase flood
risk. In addition, development proposals will:

not increase the risk of surface water flooding to others, or itself be at risk;
manage all rain and surface water through sustainable urban drainage systems
(SUDS), which should form part of and integrate with proposed and existing blue-
green infrastructure. All proposals should presume no surface water connection to
the combined sewer; and

e seek to minimise the area of impermeable surface.

3.25 The production of flood risk assessments will make use of public data sources, such

3.26

3.27

3.28

3.29

as flood risk maps, produced in Scotland by the Scottish Environment Protection
Agency (SEPA) and historical flooding records, as well as possibly reports from
Scottish Water and other sources, often involving flood modelling of the site.

When the FRA recommends managing flood risk at the site, Building Standard 3.3
should become relevant, with PFR measures being a likely recommendation.
However, CIRIA guidance (C790D) 'Code of practice for property flood resilience:
guidance for local authority planners' states that PFR should be driven through the
planning application process and not by building control inspectors (in England). The
same guidance also acknowledges that there are a few opportunities through the
building regulations to influence the use of PFR, which in the Scottish context, BS
3.3. could be considered one such example of this. Therefore, it seems appropriate
for Scottish planning authorities to retain control over PFR flowing from FRA
recommendations as part of planning approval, in liaison with building standards
personnel who should respond to confirm BS 3.3 is being met.

Key parameters of flood risk assessment are the expected flood depth, duration and
frequency. For developments where flood risk needs to be managed at the site, this
will determine the likelihood of being able to keep water out of the building
(resistance), or whether it is more cost-effective to plan for water ingress (resilience).

Predicted flood water levels will dictate designed thresholds for buildings. It is also
recommended that the most vulnerable properties in a development be sited in areas
with the lowest flood risk; they be designed to be put back into use quickly after a
flood; incorporates sustainable drainage systems; any residual risk can be safely
managed; and safe access and emergency escape routes are included.

Other planning implications for PFR include issues such as whether the existing or
proposed property is in a conservation zone, or a listed building. There may be
restrictions on e.g. ridge-heights, materials, or certain visible PFR items (e.g. door

1 Although work under 'permitted development rights' may not be subject to planning approval, it will likely need
to comply with Building Standards (including BS 3.3)
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3.30

brackets). Further information is provided on flooding and historic buildings in
Chapter 26 of C790B and also from Historic Environment Scotland.

Whilst not yet approved at the time of writing, the Draft BS 85500:2024 (BSlI, 2024)
makes extensive reference to the CIRIA Code of Practice 790 as a recommended
standard to follow for improving flood performance of buildings. While the CIRIA CoP
790 is primarily for retrofitting PFR, like all flood resilience measures it is much easier
for PFR to be incorporated into a development if it is considered early in the design
and specification process and in an integrated way with other design considerations.
Incorporating PFR at the design stage of an appropriate new building or development
is far simpler than retrofitting an existing building or adding it to the design of a new
building late in the process. The alignment of the CIRIA CoP 790 Standards with the
planning application process is described in CIRIA Report C790D (CIRIA, 2020).

Integrated approach to building standards: building standards

3.31

3.32

3.33

For most construction work, as part of permission to construct, and aside from road
construction, a building warrant is required which is separate from planning
permission and is related to technical detail of construction or installation. An
application for building warrant requires to be made and the building warrant granted
before work commences on site. The building standards surveyors within the local
authority review proposals to ensure that design and construction details comply with
the required standards.

As building standards deal with design and construction details, i.e. property level
measures, their focus will be on matters flowing from or supplementing flood
avoidance strategies. CIRIA guidance (C790D) 'Code of practice for property flood
resilience: guidance for local authority planners' states that there are no requirements
under building regulations to install PFR measures. However, as stated earlier in
Scotland (under BS 3.3) there is an explicit requirement for building work to be
designed and constructed so that there is no threat to the building itself or to the
occupants as a result of flooding. Local authorities can also provide clarity and
certainty for developers by making additional recommendations for appropriate
developments as part of local planning policies, supplementary planning documents,
masterplans, local design codes or guidance and evidence (e.g. in a Strategic Flood
Risk Assessment). This could include setting out the local authority’s preferred
strategy for flood risk mitigation and PFR in relation to urban design, building design,
risk management, and how flood mitigation measures can be integrated into the
development design. When considering property level PFR measures, these should
not increase the flood risk elsewhere and should ideally reduce the overall flood risk.

Whilst CIRIA Report C790D provides guidance on alignment of the C790 Standards
with planning applications (CIRIA, 2020), it can also be aligned with building
standards processes if Scottish Local Authorities find this beneficial in aligning
planning conditions relating to flood prevention and management with BS 3.3. Table
3-10 illustrates how CIRIA C790 can be aligned with the Building Warrant and
Completion Certificate requirements. It is also important to highlight that Standard 3
of the CIRIA C790 Code of Practice is split into two parts: outline
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design/optioneering, and then detailed design and specification. Each of these parts
may require different types of expertise.

Table 3-10 CIRIA C790 Alignment with Building Standards Processes

CIRIA C790
Standard

Stage 1 Hazard
Assessment

Stage 2 Property
Survey (existing
buildings)

Stage 3 Options
development and
design

Building Standards process

Building Warrant:

Flooding type(s), depth, speed,
duration and frequency.
Property survey (existing) and
design review (new build);
specified materials/building
elements, and proposed PFR
solution.

Relevant Reference

C790B: Chapter 12

C790B: Chapter 13

Draft BS85500 Clause 4.4

C790B: Chapters 14, 23, 25

Stage 4 Construction

Stage 5
Commissioning and
handover

Stage 6 Operation
and maintenance

Completion Certificate:

On-site checks/inspections to
verify specified PFR solutions
have been achieved (CCNP?).

Evidence of in-situ and wet
testing.

Optional confirmation of:
Post installation audit (PiA);

Homeowner Flood Plan (or
O&M manuals).

C790B: Chapter 15

C790B: Chapter 16

C790B: Chapters 17 & 24

*May be included in Construction Compliance and Notification Plan (CCNP)

3.34 Surveys of existing buildings and design reviews for new builds should assess their
current level of flood resilience, in the context of the flood hazard assessment, and in
accordance with CIRIA CoP C790 (CIRIA, 2019). These should be completed by
suitably trained and qualified individuals. Consultation with specialists may be
required to assist with assessing appropriate PFR solutions. The surveys and
reviews should be detailed in proportion to the level and scale of flood risk predicted.
This should document the materials and building elements susceptible to flood risk.
The building survey (or design review) should identify the anticipated end users of
the building, and determine their user-needs, including required resources to support
the proposed PFR solution. The most important aspects of the survey/review are:

e Whether any installed PFR measures have been correctly designed, installed
and appropriately maintained;

48




e That the installed PFR measures will be available for a flood event if they require
someone to actively fit them. Such measures must take into account the
availability, capacity and resources of those required to install them, and if there
will be sufficient notification of the flood event. Where adequate warning cannot
be given then passive measures must be utilised;

e The presence of flood recoverability (for existing buildings) and its
suitability/effectiveness.

3.35 Checks should be made on site to verify that the approved design has been achieved
in the construction work. This can include evidence of testing of equipment (e.g.
sump/pump, property alarms, automated equipment) and in-situ wet testing of
installed PFR building elements (e.g. tanking, covers, seals etc.) or structural
members critical to the PFR solution. Building standards officers may decide to
specify an inspection programme as part of the Construction Compliance and
Notification Plan (CCNP) or allow alternative options. This may include photographs,
inspection, test reports or certificates of construction issued by an Approved Certifier
of Construction (Local Authority Building Standards Scotland, 2013).

Integrated approach to building standards: Local Authority Guidance

3.36 Each of Scotland’s 32 Local Authorities have to incorporate flood risk and water
management into their Local Development Plans, and also have Local Flood Risk
Management Plans (Scottish Government, 2015). In so doing, some Local
Authorities have created guidance to assist with compliance with these requirements.
Table 3-11 shows three Local Authorities’ guidance, which was available for analysis
as part of the literature review.

Table 3-11 Local Authority Guidance on Flooding and Rainwater

Local Authority Title/Focus Year
Glasgow City Flood Risk Assessment and Drainage Impact 2011
Council (G) Assessment: Planning Guidance for Developers

The Highland Flood Risk & Drainage Impact 2013
Council (H)

City of Edinburgh Sustainable Rainwater Management Guidance (part of 2021
Council (E) a suite)

3.37 The Local Authority guidance available for review was published over a 10 year
timeframe, which is reflected in the documents cited within them. However, there are
general similarities and some differences worth noting.

3.38 The guidance from Glasgow City Council is the oldest publication from the sample
(GCC, 2011). Its focus is on risk assessment for flooding and drainage impact
assessment and is mainly aimed at developers. According to the guidance, they
operate a mandatory self-certification scheme for any residential development
comprising more than 5 dwellings and for industrial or commercial developments of
more than 250 m2 (for both FRA and DIA). Minimum requirements for the FRA
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Report are: Base Data Requirements; Methodology used in carrying out the
assessment; Hydrological methods used in the assessment; Conclusions. Detailed
tables of these requirements are in the Appendix of this report.

3.39 Glasgow requires a Drainage Impact Assessment (DIA) to be submitted with the first
planning application requiring waste or surface water to be drained. They
recommend a pre-application meeting takes place for larger schemes and when the
development is in sensitive areas. There is also a recommendation that the
developer should consult with Scottish Water on appropriate SUDS. Requirements of
the DIA are in the Appendix of this report. Reference documents for surface water
drainage include the Design Manuals for Scotland and Northern Ireland and the
specification set out within Sewers for Scotland 2nd Edition. This must also conform
to the basic level of treatment control outlined within the General Binding Rules of the
Controlled Activities Regulations 2005 and be approved by SEPA and or Scottish
Water.

3.40 Glasgow require that a drainage master plan covering the whole area of development
be submitted. The only mention of building standards is a generic paragraph stating
that designs must comply with the Building Standards (Scotland) Regulations of the
time the guidance was published. Compliance Certificate requirements include £5m
Professional Indemnity Insurance, and to be independently checked by a competent
professional. A list of all requirements and checklists is provided in the Appendix to
this report.

3.41 The guidance form The Highland Council (THC) covers their planning policy on
flooding and development, focused on flood risk and DIA and how it should be put
into detailed planning, construction, and maintenance (THC, 2013). Authorship was
led by the THC Flood Team, in consultation with SEPA in 2013. The guide is laid out
with sections covering roles and responsibilities; FRA; DIA; certification and
checklists; Building Standards; SUDS; and riparian buffer strips. The roles and
responsibilities are summarised under the headings of Developers; Scottish
Government; SEPA; THC; Scottish Water; Northern Constabulary; Highlands &
Islands Fire & Resue Service; Met Office; Transport Scotland; Scottish Flood Forum;
Landowners; and Householders. A checklist of matters to consider is in the Appendix
of this report.

3.42 THC will request an FRA if the Planning Authority considers there might be a risk of
flooding to a proposed development. THC require all new development to be free
from unacceptable flood risk for all flood events up to the 1 in 200 year return period
(including an allowance for climate change), and 1 in 1000 year return period for
potentially vulnerable developments such as care homes, schools, critical
infrastructure etc. FRA reference guidance is mainly CIRIA C624, with direct
reference to the Levels of flood risk assessment: (1) Screening study; (2) Scoping
study; (3) Detailed study. The content of the FRA is listed as: Background
information; Methodologies; Results; and Conclusions. A full list of items is in the
Appendix to this report.

50



3.43 DIA is acknowledged to be proportionate, with a ‘Drainage Statement’ for small
developments and full DIA for lager developments. Drainage statements are only
required for: householder applications; four or less dwellings (and not in a sensitive
area); extensions under 100 m?; changes of use not involving new buildings or
additional hardstanding; or for part addition to a previously submitted DIA. A pre-
application meeting needs to take place for larger schemes and those located in
sensitive areas. This may involve THC Planning & Development, THCs Technical,
Environmental and Community Services, SEPA and Scottish Water. Requirements
for Drainage Statement and DIA are in the Appendix of this report. Surface water
references include CIRIA Publication C697 - The SUDS Manual, and General
Binding Rules of CAR 2011. Design exceedance is covered, including the
requirement for a sensitivity test for 1 in 200 year event, and there is mention of road
drainage and foul water. Approvals are required for DIA from Scottish Water
(connection) THC (adoption of road) and SEPA (CAR 2011 authorisation).
Certification of Level 1 FRA and Drainage Statements can be completed by the
applicant. Level 2 and 3 FRA/DIA must be completed by a competent professional.
Professional Indemnity /insurance is set at £1m.

3.44 A generic paragraph mentions Building Standards, stating that designs must comply
with the Building Standards (Scotland) Regulations of the time the guidance was
published. In addition, THC should be given the opportunity to inspect drainage
features, with as-built drawings submitted to the THC Flood Team. THC seeks a
minimum buffer strip of 6 metres between the top of the bank of any body of water
within an application site and any proposed new development. buffer strips may be
secured by a planning condition.

3.45 The City of Edinburgh Council provided the most up to date guidance (2021) on
sustainable rainwater management (City of Edinburgh Council, 2021). This is in fact
a suite of seven documents, consisting of a main guide (70 pages), and six further
supplements: Surface Water Management Checklist; Trees Factsheet; Swales
Factsheet; Rain garden Factsheet; Water Management Plan; and Flood Risk And
Surface Water Management Plan Requirements. The guidance was developed by
Atkins, with support from University of Abertay and SUSTRANS. The guide includes
a great deal of context and links to other matters with a main section on design
principles, which is aimed at planners, designers and developers.

3.46 Included in the background and context information is data on the geology and
topography of Edinburgh, as well as main soil types for the area. A flow-chart
illustrates the process of applying the design principles for master-planning a new
development. SUDS components of the design principles are listed in relation to
street types. The list is reproduced in the Appendix to this report. Three scales of
development are covered by the design principles: Basic; Standard; and Innovative.
These dictate the range of SUDS to be used. Special design considerations apply to
World Heritage Sites, conservation areas and listed structures or buildings in
Edinburgh, in which case the visible components of SUDs need to be carefully
considered. The guide references CIRIA’s SUDS Manual C753 (2015).

51



3.47

3.48

3.49

3.50

3.51

Risk to the public is coved in the Edinburgh guidance: fences round SUDS features
should be proportionate, but are required if a person can fall more than 2m. ‘Earth
benches’ (narrow level terraces) of 1m minimum width should be provided at water
features, both wet (within the water feature) and dry (above). A full list of Do’s and
Don’ts is shown in the Appendix to this report. Designing with nature guidance lists
more Do’s and Don’ts is also shown in the Appendix. Rainwater harvesting is
described as good practice, with reference to BS EN 16941-1:2018, which includes
separation form mains supply. Other good practice examples include root protection
barriers (to separate roots from services), liners, raingardens, living roof, swales, and
permeable surfacing. Underground tanks are seen by Edinburgh as a last resort, due
to backing up, lack of natural water treatment and difficult maintenance.

The Edinburgh guide lists the steps for design considerations for SUDS as:

Assemble the team; Contact Scottish Water;

Look at flow patterns and hydrology;

Look at ecology and natural assets;

Look at heritage and landscape character;

Prepare an Environmental Constraints Plan;
Contact City of Edinburgh Planning Department;
Look at Edinburgh Planning Guidance;

Prepare the Surface Water Management Plan (SWMP).
This should:

Include source control;

Design for exceedance;

Consider beauty and amenity;

Consider maintenance, health and safety;

Consider Standards and adoptability;

Use Edinburgh Design Guidance Factsheets;

Use Appropriate Planting and Maximise Biodiversity;
Provide interpretation.

A summary of the benefits of SUDS options are shown in the Appendix to this report.

These three pieces of guidance, received from Local Authorities, appear to have
significant alignment with the requirements of Scottish Government surface water
management planning (SWMP) guidance (Scottish Government, 2018), which in turn
references Scottish Building Standard 3.6: Surface water drainage. Whilst this is
separate from standard 3.3, there is obvious overlap regarding the standard 3.6
requirement to “ensure the disposal of surface water without threatening the building
and the health and safety of the people in or around the building” (Scottish
Government, 2023).

Table 3-12 summarises the convergence and divergence of the Local Authority
guidance reviewed, with comments on relevance for building standards. This shows
the areas of convergence and divergence among these Authorities.
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3.52 The overlap between what is needed to satisfy planning authorities for flooding and
rainwater, and measures to comply with building standard 3.3 is illustrated in Figure
3-1. This demonstrates the need for both planning authorities and building standards
personnel to work together when planning applications involve addressing flood
prevention and mitigation of developments that invariably apply to building standard
3.3. This also highlights that building standards need to take the lead in the absence
of a planning application, e.g. permitted development.

Table 3-12 Edinburgh (E) Glasgow (G) Highland (H) LA Guidance

Local

Guidance

Building Standards Relevance

Authority

G/H Flooding Recommendations of FRA for
property level measures.

E/G/H Drainage Recommendations of DIA for property
level measures.

G/H Certification for more than 5 Smaller works omitted.

dwellings
G Certification for commercial over Smaller works omitted.
250 m?
G/H FRA Appropriate design to suit flood risk;
Results/Conclusions/Checklist sensitivity analysis; quantity of flood
compensation required; expected
flood levels; appropriate freeboard;
access/egress; residual risk
measures (e.g. PFR); maintenance
requirements.
G/H DIA pre-application meeting (H: Possible trigger point to advise
only larger/sensitive building standards officer of surface
developments) water risk.

H Drainage statement; under 5 Site topography; drainage

dwellings/ under 100 m2 arrangements; permeable/
impermeable surfaces.

E/G/H DIA requirements Historic drainage patterns;
topography; soil characteristics;
permeable/ impermeable surfaces;
SUDS; sewar connections/
arrangements; impacts on/off-site;
measures during construction stage.

G Drainage Master Plan Link between property-level
measures and wider strategies.

E/MH Design exceedance Surface water risks.

E/H Opportunity to inspect drainage Copy evidence to building standards

features officer.

H Riparian Buffer Strips Applies to properties close to water.

E Detailed SUDS guidance Risks to public; nature-based
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Local Guidance Building Standards Relevance

Authority

solutions; root protection barriers;
liners, raingardens; living roof;
swales; and permeable surfacing.
E/G/H Compliance with building Generic statement, no detailed
standards guidance.

E: Edinburgh; G: Glasgow; H: Highland.

Figure 3-1 Planning Authority & Building Standards ‘Overlap’

Planning Building Standards

Planning Application Building Warrant

v_l

Flood Risk and Building Standard 3.3
Flood

Water Management’
Avoidance

Flood Risk Assessment _
Resistance not be a threat to the building

or the health of the occupants
Recoverable as a result of flooding and the
accumulation of groundwater

(PFR)

Planning Application: Permitted Development:

BS Consulted BS Enforce
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Property Flood Resilience and Mitigation Good Practice Measures

3.53

3.54

Property level measures of flood resilience and mitigation are by their nature property
specific. Therefore, these measures present practical options for the control and
mitigation of water entering buildings, as required by Building Standard 3.3. Property
Flood Resilience (PFR) is an integral part of flood risk management, particularly in
areas where protection or alleviation may not be viable. The intention behind PFR is
to limit the damage to a property by restricting water entry and reduce the impact of
any water that does enter a building. PFR strategies can be grouped into three
categories:

Avoid/reduce exposure to flood and ground water;

Impeding water entry (usually up to a depth of 300—600 mm);

Allowing water entry (useful up to 1500 mm).

PFR strategies, in relation to the physical building, focus on points of flood and
ground water entry. These points of entry are illustrated in BS 85500:2015 (BSI,
2017), and summarised in the literature as follows:

Walls, including party walls;

Ground Floor toilet/sink;

Cracks in brickwork/mortar;

Air bricks;

Doors and windows;

Up through floors;

Service entry points; and

Drainage.

Flooding from the foul sewer.

In addition to water ingress, hydrostatic loading can cause structural damage and
lead to water ingress, particularly when flood depths exceed 600 mm. Therefore, 600
mm is a well-cited threshold in the literature as established from common industry
practice. General good practice measures, in relation to the main entry points, are
summarised in Table 3-13.
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Table 3-13 Overview of PFR strategies

Building

element

Good practice

Walls

Repoint or repair with lime-based mortar - Use external or internal
render and tanking - Fit resistance measures (e.g. a flood skirt -
usually 1.2 m) - Add structural reinforcement - Change the wall
make-up/material (e.g. low-water-absorbing bricks). Hydrostatic
loading can cause structural damage and lead to water ingress
(particularly when flood depths exceed 600 mm).

Service entry

Use watertight seals - Use waterproof sealant - Position entry points

points and for services and vents higher (above 600 mm) - Use vent covers.

vents Severe weather conditions (e.g. frost) can damage sealants.

Air bricks Air bricks positioned lower than 600 mm: Automatic air bricks -
Manually fitted air brick covers - Snorkel air brick covers. BS 851188.

Basements BS 8102: 2022. Performance Grade 3 for no water penetration or

dampness if habitable space. Fit a sump and pump system (BS EN
12056: 2000) and continuous water barrier.

Beneath the
property

Fit a sump and pump system - Convert to a solid floor - Fit automatic
air bricks/covers - Review and seal floor and wall joints - Fit
perimeter drains - Make the property ‘recoverable’ (wet-proof).
Before specifying resistance-based measures (e.g. floor doors),
check that they are compatible with the particular floor type. Specify
closed-cell insulation.

Drainage and
sewer

Fit non-return valves to all pipes/items with connection to drainage
networks - Use sealed and inflatable bungs - Fit manhole covers that

backflow use pressure-release locking systems.
Doors and Flood-resistance measures (e.g. flood doors, temporary flood
windows barriers) - Use in-situ wet-testing to check seals and correct

installation. Decaying seals in door and window frames can be weak
points through which water can enter.

Sources: (BSI, 2017) (Barsley, 2019) (BRE, 2014)
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New build

3.55

3.56

3.57

The exposure and vulnerability of new build development to flood risk is typically
controlled through NPF 4 and the Scottish Building Standards. NPF 4 policies aim to
inhibit inappropriate development in areas of high flood risk and direct it towards
areas of lower flood risk. Where development is feasible, regulations can influence
factors such as building use, finished floor levels, construction materials and routes
of egress to ensure any vulnerability to flooding is minimised.

New buildings should be located, designed and constructed such as to prevent them
from being flooded, taking account of the type, depth, duration and frequency of
flooding (BSI, 2017). When considering building design and construction details, PFR
measures should be embedded within a scheme to reduce the vulnerability of the
building stock. The position and configuration of habitable areas in a building may
also be designed to ensure living areas remain safe and dry for the long term. A
challenge facing both developers and the government is that the amount of land
banked for development is increasingly at risk of flooding. In some areas the
thresholds (e.g. finished floor levels) for new developments are overtopping within a
matter of years or even before construction has been completed (Barsley, 2019).

According to Barsley all properties should be designed with a degree of PFR in mind
(Barsley, 2019), if the property is in an area of low flood risk the most beneficial
approach for reducing flood risk to the area could be to incorporate SUDS features
into the design of the property (if not already included e.g. as a Local Authority
requirement for large developments). These measures can help to slow, store,
convey and treat both rainfall and surface water flows while reducing overheating and
increasing biodiversity. It is important to consider how the SUDS design could work in
conjunction with any street-and community-scale interventions. SUDS strategies are
not effective in all contexts (e.g. low-lying areas with high groundwater levels). The
choice of PFR design strategies will depend on several factors. Table 3-14 describes
the main factors that can influence these strategies.

57



Table 3-14 Factors influencing new build PFR strategies

Mainly water exclusion

Both exclusion/entry*

Mainly water entry strategy

strategy (resistance)
Flooding up to 0.3 m

Flooding 0.3 m-0.6 m

(recoverability)
Flooding over 0.6 m

Flooding from seawater

Groundwater flooding up
to 0.6 m

Groundwater flooding over
0.6m

Flooding from overloaded
sewer systems

Long duration flooding
up to 0.6 m

Long duration flooding over
0.6m

Short duration flooding

*Subject to structural assessment. Sources: (BSI, 2017) (BRE, 2012)

3.58 Many of the measures for existing buildings can be incorporated into designs of new
build properties. However, temporary or demountable defences (such as temporary
door guards) are not considered appropriate for new development (BSI, 2017)
(Barsley, 2019). The range of different property-level spatial strategies that could be
used in the design of a new build flood-resilient development are shown in Table 3-

15.
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Table 3-15 New build property-level spatial strategies

Strategy Good practice

Elevate the building Elevating the building on a bund through the process of cut
on land and fill to balance out ground take, but the bund/landform can
also be designed to include geocellular storage crates. This
can displace water to other areas. Safe access/egress needs
to be considered.

Elevate the building In areas where flood risk is more severe, a building’s form can
(up to 2m) be raised on low-level stilts. The void/undercroft beneath the
building allows for infiltration and storage of flood water/
rainfall. It also limits the extent of hardstandings on the site
and can be combined with permeable paving. Consider how
the undercroft will be inspected/maintained, and structural

integrity.
Elevate the building Design to futureproof a property by significantly raising
(over 2m) thresholds and elevating habitable areas (on stilts). Habitable

zones are positioned on the first-floor level, with dual-purpose
balcony/causeway for access/egress.

Use of perimeter This involves using barriers (permanent preferred) to prevent
protection flood water from crossing the boundary of the property (e.g.
flood walls and gates). This approach can push the problem
elsewhere and is not appropriate for groundwater flooding.

Make it flood resistant | In a new build ‘dry-proof building a range of PFR measures
(dry-proof) can be used to restrict flood water entry. However, finished
floor levels/habitable areas should be set at a level that
minimises the exposure of a development to flood risk. When
holding out water depths above 600 mm, structural
reinforcement is required (depending on construction type).

Make it flood Making a property flood recoverable (wet-proof) means it is
recoverable designed to allow water entry and there will be minimal
consequences. Making a property flood recoverable (wet-
proof) means it is designed to allow water entry and there will
be minimal consequences.

Make the building The building could be designed with the capacity to be moved
movable/temporary horizontally to lower-risk areas prior to a flood. Alternatively,
the building could be designed for a fixed period of
inhabitation, so that as levels of risk increase it can be
relocated. If the building is not moved (or anchored in place) it
could be vulnerable to displacement by flood water.

Amphibious building Amphibious buildings provide a flexible approach to PFR by
enabling temporary vertical adaptation. In regular conditions
the building rests on its foundation at ground level, but in the
event of a flood, the buoyancy of the building causes it to lift
and float as water levels rise. Guideposts and flexible services
are needed. Waterproof foundations are needed. Building
should be lightweight as possible and include mechanism for
manual lifting for maintenance and removal of debris.

Design building to Like a houseboat. Sits on floating foundation/ pontoon.
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Strategy Good practice

float Flexible services are needed. Building should be lightweight
as possible. Not suited for fast-flowing water. Needs
anchor/tether.

Self-elevating (jack- A hybrid of amphibious and floating house. Able to self-propel

up) building/barge using an electric motor. Can be used in harbours, estuaries

and rivers as well as inland water bodies. Not suitable for
water depths more than 6 m.

Design building to be In areas where levels of flood risk will increase significantly
transitional over a short to medium period of time, a transitional approach

to inhabitation may be required. The building is set for a timed
duration, during which the purpose and function of the building
can change, from habitable to other purposes. A flexible frame
and layout design is needed.

Source: (Barsley, 2019)

3.59

3.60

3.61

CIRIA C624 provides additional guidance on some of the measures described in the
table above. This includes raising floor levels. Car parking and utility areas may be
located at lower levels. The use of upper levels of converted structures, such as
warehouses, for housing — with appropriate uses at a lower level — may be
acceptable. Such a design may also be appropriate for new build developments.
Ground floors should be designed as open plan public spaces, such as car parks or
utility areas. Provision of private garages or other enclosed private spaces should be
avoided, both due to the risk of vehicular damage and because this may encourage
the future storage of potential pollutants (e.g. pots of paint, oil etc) and white goods
(e.g. washing machines, freezers etc) within flood risk zones.

CIRIA C624 also covers Land raising. Land raising schemes should not produce an
area of land that would become an island during a flood event, and safe access to
and from the development during the design flood event must be provided. Land
raising is preferable to construction of flood defences for several reasons:

e Following land raising, the development will be located outside the flood risk
zone. This should facilitate the provision of insurance/mortgages, which would be
less certain for developments located within the flood plain.

e Flood depths in the development during a flood event which exceeds the flood
defence level will be lower on raised ground than in a development located
behind a flood defence.

e The likelihood and consequences of erosion of raised ground are lower than for
breaching of flood defences.

e The flood defence maintenance requirements associated with developments on
raised ground are lower than those associated with flood defences.

e Provision of drainage for developments on raised ground is simpler than for
developments behind flood defences, as the drainage system is less likely to
become tide-locked.

New build water exclusion (resistance) strategies may need structural assessment of
the design, if flood levels are predicted to be greater than 0.3 m. Table 3-16
summarises recommended strategies.
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Table 3-16 New build water exclusion strategies

Building Good practice

element

Ground- Ground-supported floors of concrete slabs at least 150 mm are

supported preferred option. Detail shown in BS 85500:2015 (Draft BS

floors 85500:2024 contains a more comprehensive list of design details).

Suspended Only if ground-supported floors are not possible (e.g. shrinkable clay).

floors Both concrete and timber suspended floors are generally not
recommended in flood-prone areas.

Exposed Either corrosion-resistant or suitable coating e.g. galvanizing or

metalwork €epoxy.

Hardcore and Good compaction required to reduce settlement and cracking.

blinding

Damp-proof Bonded to slab and loaded. Welted joints ae recommended.

membranes Recommend placing below slab, rather than below insulation.

Insulation Recommend closed-cell type. Recommend placing between floor-

materials slab and floor finish, if this can be achieved without debonding during

a flood. Placing under floor-slab improves stability but will reduce
energy performance. See BS EN ISO 16535:2019.

Masonry walls

Applicable up to 0.3 m then 0.6 m if structural design allows it.
External insulation preferred, closed-cell insulation if used in cavity.
Fully-filled mortar joints or ‘thin joint’. Frogs facing up, avoid bricks
with perforations or high porosity. Low water absorption bricks/mortar
up to 0.6 m. Aircrete blocks have less leakage than typical concrete
blocks.

Framed walls

Poor performance in floods. Timber frame not recommended. Metal
frame may be permissible, depending on flood type/depth.

Reinforced Suitable for high frequency flooding. Can provide strong resistance to
concrete walls | flood water forces.

External Recommended for use with bricks or blocks. Up to flood level plus
renders one course, structural check above 0.3 m. Cement recommended,

adding lime will reduce surface drying times.

Internal linings

Recommend bonded internal cement render. Standard gypsum
plasterboard not recommended, unless being used as sacrificial.
Allowable from 50 mm above flood level, suggested covering with
dado rail.

Sources: BS 8533:2017; BS 85500:2015; BS EN I1SO 16535:2019
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3.62

3.63

3.64

The increased popularity of Modern Methods of Construction (MMC), such as
volumetric, panelised or pod structures, lends itself to improving flood-resistant
development. Whilst the choice of materials will be subject to the same attributes,
strengths and limitations as those used in traditional construction, the perceived
benefit is in the added assurance of build quality, level of bonding between
components, air-tightness etc. and therefore increased ability to resist flood water.
The flood resistance and/or resilience of MMC products should be determined via
engagement with the MMC supplier at the design stage, manufacture and site
assembly.

To ensure a PFR strategy is holistic, it is important to understand material types to be
specified within the fabric of a building and their qualities in relation to flood
resistance and recoverability. Characteristics such as drying time, durability, porosity,
and the amount of water absorbed will vary depending on a given a material and its
configuration. Many construction products now contain a ‘Declaration of
Performance’ (DOP), as required under the Construction Products Regulations 2019,
which includes characteristics such as level of water absorption conveyed by a
system of symbols, examples as follows:

e Water resistant insulation DOP: WLT
e Water vapour resistance DOP: MU (MUL1 = least resistance)

The performance of materials is also connected to the length of time they have been
in contact with (or exposed to) flood water, as well as its depth and velocity. For
example, insulation may need to be absorption resistant, if located in ground floor
slab, and comply with BS EN 16535; Method 2 (total immersion), or merely comply
with BS EN ISO 29767 for short-term water absorption. Table 3 17 and Table 3 18
are adapted from tables 6.1 and 6.2 respectively, in the Communities and Local
Government publication Improving the flood performance of new buildings (Defra,
2007). These show a range of building materials and their performance regarding
water penetration, drying ability and the retention of pre-flood dimensions. Research
in this field has for many years been limited, but there are now several research
studies investigating the interaction of materials and flood water.
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Table 3-17 Flood resilience characteristics of building materials

Material Water Drying Retention of
penetration  ability pre-flood
resistance dimensions,

integrity

Bricks

Engineering (class A & B) Good Good Good

Facing (pressed) Medium Medium Good

Facing (handmade) Poor Poor Poor

Blocks

Concrete (3.5 N, 5N) Poor Medium Good

Aerated concrete (‘aircrete’) Medium Poor Good

Timber board

OSB2 (11 mm thick) Medium Poor Poor

OSB3 (18 mm thick) Medium Poor Poor

Gypsum plasterboard

Gypsum plasterboard (9 mm thick) Poor Not assessed | Poor

Mortars

Below DPC (1:3 cement: sand) Good Good Good

Above DPC (1:6 cement: sand) Good Good Good

Source: (defra, 2007)
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Table 3-18 Flood resilience characteristics of walls

Material Water Drying Retention of
Penetration  Ability pre-flood

resistance dimensions,
integrity

External face

Engineering bricks (class A & B) Good Good Good
Facing bricks (pressed) Medium Medium Good
Internal face

Concrete blocks Poor Medium Good
Aerated concrete (‘aircrete’) Medium Poor Good
Cavity insulation

Mineral fibre Poor Poor Poor
Blown-in expanded mica Poor Poor Poor
Rigid PU foam Medium Medium Good
Renders/ plaster

Cement render (external) Good Good Good
Cement/lime render (external) Good Good Good
Gypsum plasterboard Poor Not assessed | Poor
Lime plaster (young) Poor Not assessed | Poor

Source: (defra, 2007)

3.65 Where predicted flood depths could exceed 0.6 m above the ground floor level, a
‘water entry’ (wet-proofing/resilience) strategy needs to be adopted, whereby water is
allowed uninhibited access into (and out of) the building. This strategy could conflict
with other building standards (e.g. insulation in cavities is difficult to dry out) when
considering which building materials to use. Specification of building services and
fixtures and fittings will also need to be given special consideration. The strategies
outlined in the following tables can be used to improve the flood resilience of these
building items.
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Table 3-19 Resilient electrical systems

Position

Wiring/electric cable can be fed from the top down - Use split ring mains
(i.e. between ground and first floor) so that power can be maintained in the
upper levels of a property, while the ground floor is switched off or isolated;
Position sockets above flood levels (minimum of 450 mm, preferably
higher); Surface mount services in conduits, which will require less
disruption to plaster and walls if they need to be removed; Wall mount TVs
to a height above 1200 mm - Position fuse boxes at high level (and move
heating controls to first floor); Service entry points (telephone lines) to the
building should be at high level; Mount boilers at high level or on the first
floor; Wind-up rigs can enable typically low-level services to be elevated
out of harm’s way before/during a flood event.

Materials

Socket casings can be made of waterproof materials; Specify outdoor
waterproof switches and sockets.

Devices

To maintain continuity of power supply, back-up generators can be used
(recommend a least 4 days of fuel); these should be positioned in areas
with low residual risk, have regular maintenance checks and enough fuel to
see out the flood; Have back-up power and text alerts set up for the sump
and pump - Use a portable solar/wind-up charger to power mobile phones.

Source: (Barsley, 2019)

Table 3-20 Resilient plumbing

Good practice

Position

Boiler placed at higher level or on a different floor of the building;
Incorporate drainage channels around the perimeter of the rooms; Have
drains on the floor for any water that comes in through the flood door or
guard; Radiators can also be waterproof, demountable or positioned higher
up the wall; Toilets on ground floors can have pumped systems instead of
being gravity drained.

Materials

Waterproof seals and sealant on all service entry points; The bath can be
steel, enamel or sacrificial and easy to place Side panels of the bath can
be recycled plastic/acrylic/tiled; The bathroom could be designed as a wet
room Use an anti-siphon toilet

Devices

Fit non-return valves on water and drainage channels through which water
could backflow (e.g. washing machines); Use bungs (for toilets and sinks);
Use sump and pump with perimeter sub-floor drainage to remove any
excess water that has entered the building; Use manhole covers that can
be fixed down.

Source: (Barsley, 2019)
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Table 3-21 Resilient fixtures and fittings

Aspect Good practice

Position

Make the doors easy to remove by fitting rising butt or quick release
hinges; Design internal doors to open in one or both directions to avoid
letting pressure build; Locate windows at higher level or make them
resistant at lower level; Design skirting as removable; Elevate larger items
of furniture on bricks or metal trestles to avoid flood water; Limit the
amount of fitted furniture; use freestanding; Position valuables at higher
levels or in sealed containers; Make stairs wide and gradual in incline.

Materials

Replace doors that have hollow cores with solid core timber doors; Use
ceramic tiles for upstands/skirting or hardwood (e.g. oak) that can be easily
removed; For a sacrificial approach use affordable doors and skirting that
can be replaced cheaply; Change the stairs to open treads/make lower
treads of concrete or steel; Use brass or stainless steel hardware/fittings;
Treat joinery and skirting with waterproof paints, stains or varnish (like
those used on yachts).

Devices

Add air vents in the ceiling to remove pressure from trapped air as water
levels rise.

Source: (Barsley, 2019)

Table 3-22 A resilient kitchen

Aspect Good practice

Position

Design worktops to be easily detachable so they can be moved prior to a
flood; Use a freestanding kitchen table or high-level breakfast bar rather a
fitted island; Elevate cabinets on legs concealed with removable
kickboards Locate more cabinets on wall surfaces (at higher level); Leave
an air gap between the cabinet and wall to aid the drying process; Cabinet
doors can be fitted with quick-release hinges Locate appliances in an
ancillary, lower-risk space Drawers can be designed as easy to remove
Appliances can be positioned higher on a plinth.

Materials

For worktops, use materials with low rates of water absorption; Use cabinet
carcasses/doors made of low-porosity or non-porous materials; Change
cabinet legs to water-compatible material e.g. metal or plastic.

Devices

Cookers can be electric and removed prior to a flood; Accept that some
goods will require replacement and may be sacrificial.

Source: (Barsley, 2019)
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Table 3-23 A resilient garage

Aspect Good practice

Position White goods can be raised - Place items on shelves or winch them up
higher in the event of a flood; Move car to higher ground/safe location;
Locate sockets and electrics at higher level (over 450 mm); Hang high-
value items within the garage from the wall; Disconnect downpipes so they
feed in to waterbutts or raingardens

Materials | Design tanked walls to limit the transfer of water to adjacent
buildings/spaces; Design the floor with a gradual slope to direct flood water
to the drainage inlet; Replace felt roofing with a green roof to help slow the
flow of rainfall to surrounding areas

Devices Fit flood barriers, manually or automatically deployed; Have a back-up
generator with at least 4 days of fuel (at high level); Install a drain to
remove silt and flood water during/after the event; Fit a pump and sump
system with secondary power source.

Source: (Barsley, 2019)

Table 3-24 A resilient office

Aspect Good practice

Position Storing servers at high level; Positioning sockets at high level; Placing
artwork at high level; Storage at high level; Computers raised with
adjustable position; Desks lightweight and moveable.

Materials | Floors made of non-porous or low-porosity materials; Internal concrete
dado; Resilient plasterboard (e.g. magnesium oxide board); Resilient
glazing; Use modular (or easy to stack) sofas; Use flood compatible
materials for shelving and desks; Doors on rising butt hinges or made
recoverable; Chairs made of non-porous materials (e.g. metal).

Devices Using flood-resistance measures (e.g. rising flood barrier); Pump and sump
system; Drainage points and channels. Cafe: Around the premises a range
of SUDS features such as permeable paving and rain gardens can be
incorporated.

Source: (Barsley, 2019)
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3.66

3.67

3.68

3.69

3.70

Whilst a combination of resistance and recoverability measures provide useful
solutions for the physical building, it is also recommended that a Homeowner Flood
Plan is developed as part of the overall PFR. A Property-Level Flood Alarm is also
considered good practice for individual property owners, which utilises sensors on
the building at strategically placed locations.

Extensions, change of use and retrofitting existing buildings

According to BS 85500 an extension should provide at least the same level of flood
resistance and resilience as the rest of the building, taking account of the flood risk
assessment (BSI, 2017). PFR good practice usually involves a combination of
measures to achieve this. When dealing with existing buildings, a survey of the
property and its immediate surroundings will be needed, if following CIRIA Code of
Practice 790 (as recommended in the Draft BS 85500 2024 (BSI, 2024)). Following
the CIRIA Code of Practice will result in a list of recommended measures to adopt as
part of the works, with each one targeted at specific vulnerabilities identified in the
survey report.

Starting with the property perimeter, the use of ‘Sustainable Urban Drainage Systems
(SUDS) can be incorporated into the design of the property curtilage. Perimeter
protection or dry-proofing of the external envelope can help make the building flood
resistant. Wet-proofing for a recoverable floor or a resilient ground floor can reduce
the impact of water ingress. More extreme measures involve: raising floor levels
(although changing finished floor levels may affect level access into the building);
move habitable space upwards; raising the whole building; buoyant/amphibious
conversions; adding a story; and relocation. Resisting water beyond 600 mm will
require a structurally engineered strategy (i.e. reinforcement and additional
modelling/calculations). Allowing water entry will require e.g. pump/sump; sacrificial
elements; and allow for pressure balance in walls.

In areas that have experienced large floods it may be appropriate to adopt a
recoverable rather than a resistance-based approach. In contexts where a property
or site is protected by a larger-scale off-site resistance measure (e.g. a flood levee),
do not assume that PFR is unnecessary. It is important to show foresight, and to be
prepared for redundancy and the potential cascade effects that could occur if a
barrier were to fail. Buildings may have adjoining spaces such as extensions,
garages or basements, all of which should be considered as a potential point of water
ingress.

Existing buildings may present unique issues to consider, depending on the type of
building. Table 3 25 highlights these building-specific issues.
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Table 3-25 Building-type issues

Building

type

Issues to consider

Detached Individual properties can become isolated, so consider how safe access
and egress will be provided in the event of a flood.

Semi- Consider developing a combined/joined-up strategy for the two

detached premises to avoid water moving between adjacent spaces.

Terraced These can be vulnerable to flooding through party walls; where possible,
terrace owners/occupiers should implement an integrated and holistic
approach to managing flood risk.

Flat Identify safe routes of access and egress that can be used in the event
of a flood, and check residents have a flood plan.

Bungalow In areas vulnerable to sudden inundation, roof lights may be required in

loft spaces to provide a point for escape/rescue from rising flood water.
CIRIA C624 does not recommend bungalows in areas at risk of flooding.

Sources: (Barsley, 2019); CIRIA C624

3.71 A combination of the measures shown in Table 3-25 would be expected to be
included in the recommendations within a property level survey.
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Table 3-26 PFR strategies for existing buildings

Building Good practice*
aspect/technology

Solid floors

Concrete ground-supported floors (at least 150 mm thick —
but subject to structural assessment) are preferred option.
But may not be impervious to flooding, pressure due to rising
groundwater, specify flood-resilient screed, DPM can prevent
water ingress, no insultation provides better resilience. Slabs
should be designed by structural engineer to resist uplift
forces. See BS 85500:2015 for preferred design option (Draft
BS 85500:2024 contains a more comprehensive list of design
details).

Block/Beam floors

Water can be retained in voids below, sump/pump may be
required. Use structural bracing to reduce the impacts of
uplift.

Suspended floors

Generally not recommended for flood-prone areas. Water
ingress can cause swelling/ bowing, mould/rot. Water-
resistant foundations, with increased depth for high-velocity
flooding. Fit resistance/recoverable measures (e.g. automatic
air bricks) and a sump/pump system.

Flood doors

Many doors are designed with letterboxes or openings at 600
mm to allow water to enter a property once it reaches this
depth, thereby reducing the hydrostatic loading on the
building.

Roller-door/Ground-
up/Top-down/Hinged
barriers

Choice of solution based on available clearance, obstacles,
building design compatibility. Careful detailing required to
ensure watertight seal when deployed. Back-up power may
be required. In-situ wet testing recommended.

Flood window

Recommended for use in 600 mm zone, lower pane fixed,
which restricts emergency escape.

Flood skirt

BS 851188, designed to cope with water up to 1.2 m deep.
Needs reinforced walls. Whole building perimeter needs
protected to avoid the strategy being undermined; this can
restrict its applicability to some property types, e.g. terraced
housing.

Utility box covers

Typically mounted on to brackets or slotted. Can be
overtopped (e.g. by higher water levels/wave action) or
undermined by flooding from behind. Needs in-situ wet
testing.

External tanking

See BS 851188. Nees to be compatible with wall materials.
May prolong dry-out periods.

Air brick covers

Clip-on covers need manually attached/removed (subject to
human error). Automatic/passive flood air bricks are better.
In-situ wet test required. BS 851188.

Non-return valves

Typically fitted in the junction between building and sewer,
can also be added to the pipework of toilets, washing
machines, dishwashers, showers and sinks. Access needed
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Building Good practice*
aspect/technology

for inspection and maintenance.

Service entry points Position above 600 mm if possible. Seal with rubber
(demountable aids drying out) or waterproof sealant. Test in-
situ

Weep holes Removable plugs: inserted to prevent flood water ingress,
removed for air circulation.

Bungs Restrict backflow in pipes/toilets. Storage space/location
needs to be identified.

Sump and pump Under-floor/voids, pipes/flows towards sump, outlet above

systems 600 mm. Consider: size, number, position/access,

maintenance, back-up power source, alarm, manual
alternative/back-up.

* Passive measures with electrical power need water-proof/back-up, and tested in-situ.
Sources: BS 8533:2017; BS 851188; (Barsley, 2019) (BRE, 2014)

3.72

3.73

3.74

Groundwater and drainage

In general, problems with high groundwater levels mainly occur in floodplains or low-
lying areas. Usually, building construction is adapted to the average groundwater
level, i.e., in low-lying areas buildings are often constructed without basements.
Damage due to high groundwater levels occurs if there is a considerable (sudden or
long-term) change in the groundwater levels. Such changes can be a result of high
infiltration rates into the aquifer or a reduced withdrawal of groundwater (Kreibich,
2008). Ground below and immediately adjoining a building that is liable to
accumulate groundwater, at a level that could affect the structure or penetrate the
building, requires subsoil drainage or other dewatering treatment to be provided to
mitigate against the harmful effects of such water (Scottish Government, 2023). The
Scottish Technical handbooks recommend where field drains are specified, that they
should be laid in accordance with the recommendations in clause 10 of BS 8301:
1985. (which is superseded by BS EN 752 2018).

Guidance around groundwater is lacking in the literature, with either references to the
impact of development on groundwater (SEPA, 2020) or limited to the hydrostatic
impact of rising groundwater on ground floors and basements (BS 8533:2017). Good
practice has already been discussed with respect to the latter in previous sections of
the literature review.

The Sustainable Urban Drainage Scottish Working Party (SUDSWP) publication:
Water Assessment and Drainage Assessment Guide: A guidance document for
developers, planners and others involved in water and drainage (2016) provides
good practice guidance in addition to those measures already discussed as part of
DIA requirements. This guidance identifies building standards approval when SUDS
are within property curtilages and for areas shared between residents. Good practice,
in terms of water and drainage assessments from this guidance is shown below.

Table 3-27 Water and drainage assessments: good practice checklist
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Building aspect/technology Good practice*

Sewer Connection Application Site location plan

Drainage layout proposal

Risk assessment and method statement

Flow control device calculations (if applicable)
Deed of servitude (if applicable)

Application for new sewers to Site location plan

serve housing development Drainage layout proposal

Construction detail drawings

Longitudinal section drawings
Calculations

Manhole schedules

Soil investigations (if applicable)
Mechanical and electrical (if applicable)
SUDS risk assessment

Risk assessment and method statement

Source: (SUDSWP, 2016)

3.75 The SUDSWP have also produced a Building Warrant Checklist within their guide
(SUDSWP, 2016). Whilst this is in relation to Sustainable Urban Drainage Systems
(SUDS), it may be of use to building standards officers in relation to reviewing
property level measures for flood prevention, and may be adapted to aid discharging
of their duties, as shown in Table 3-28.
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Table 3-28 Building Warrant Checklist (SUDSWP)

Building Warrant Checklist

Site location plan

Drainage layout proposal

Construction detail drawings

Longitudinal section drawings

Calculations

Manhole schedules

Soil investigations (if applicable)

Mechanical and electrical (if applicable)

SuDS risk assessment

Risk assessment and method statement

Source: (SUDSWP, 2016)

3.76

3.77

3.78

3.79

Non-UK literature

Supplementary literature, including relevant academic literature, from a wider pool
was searched to identify any new or novel insights. This involved searching flooding
and groundwater terms in relation to building and property level measures.

Analytic Hierarchy Process (AHP)

Golz (2016) discusses the application of an analytic hierarchy process (AHP) to
guantify and to compare the physical flood vulnerability of various building
construction methods and to evaluate and to rank the impact of alternative ‘flood
resilient building materials and constructions’ (FReMaCo) options. The paper
explores a set of eleven evaluation criteria ranging from statics criteria about
buildings physics criteria up to durability criteria. The AHP generates a weight for
each defined criterion and assigns a score for each FReMaCo option (Golz, 2016).

PFR

Webber et al (2021) found that individually targeting PFR is more effective than
focusing resources on specific high-risk areas. Targeting pluvial flood measures at
individual properties across a case study provided an average annual benefit per
property of approximately £750 more than applying zonal targeting, supporting use of
high-resolution modelling in surface water management, and highlighting the
applicability of PFR to manage damages at specific high-risk properties which may
not fall under the protection of community level defences (Webber, 2021).

Groundwater

In the Netherlands, Local and regional Water Boards act in compliance with the

Groundwater Act (1984) that covers all groundwater infiltrations and extractions.

There is a system tolerating groundwater extractions, granting licences and

paying/compensation for damage caused. The technical guidance on groundwater
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3.80

3.81

planning/extraction/infiltration is now given by Provincial Authorities (LAs) who have
built up the necessary know-how (Pellenbarg, 1997). The provincial authorities have
established land use regulations in water extraction areas, groundwater protection
areas, and drilling exclusion zones. These environmental regulations are laid down in
Provincial Environmental Acts. Applying for dispensation to carry out activities in a
water extraction area or a groundwater protection area can be done online. Local
authorities often lack the manpower to check all building plans and to conduct site
inspections in a satisfactory manner. The smaller authorities in particular are unable
to cope with fluctuations in the number of applications received. The quality of the
building inspection departments, particularly among smaller authorities, leaves
something to be desired. The small departments have difficulty in achieving the
required level of specialization and to provide the necessary ongoing training. The
local authorities do not apply uniform assessment protocols. Accordingly, not all
building applications are subject to the same evaluation methods. Local authorities
have limited liability for injury, loss or damage due to negligence in the control and
inspection procedures (Visscher, 2007).

In Germany input to options appraisal and preliminary design allows major
groundwater risks to be identified early and potentially designed out. Groundwater
should be considered in the drainage design, whether this is because of opportunities
presented by groundwater SuDS or whether the drainage needs to accommodate
groundwater seepage, for example into a road cutting. Groundwater receptors such
as rivers, wetlands, springs and abstractions can be identified and mitigation of
potential effects on these considered. Regulators (LAs, Environment Agency,
appreciate early engagement and the opportunity to work with the project team to
remove or mitigate risks. Federal states are responsible for building regulations
(Bauordnungsrecht) that determine how buildings can be designed and built in order
to meet planning law requirements. According to the Federal Water Act of 2009,
property owners are responsible for protecting their properties from flooding by
implementing Property Level Protection Measures. This was bolstered by the new
National Flood Protection Act that came into force in 2018. Approaches to land
zoning and planning changed in 2005 with the introduction of the Flood Control Act,
which defined statutory inundation areas, included areas affected by 100-year
flooding events and identified areas that are important for flood retention. It is now
prohibited to erect new buildings or to hinder water flow by fences, bushes etc. in
these areas. These designations can be locally unpopular and legal loopholes do
exist (Otto, 2018).

Literature from the USA includes ASCE 7 (Chapter 5) and ASCE 24 that are the
standards for design and construction in flood areas. Base flood elevation is
established in accordance with these codes and FEMA flood maps. In Special Flood
Hazard Areas, the lowest floor (including basement) and all flood-susceptible
materials must be elevated at least 2 feet above the base flood elevation as
established by a professional surveyor. Floor elevation will be verified during the
home's floor framing or manufactured home's blocking inspection. The FEMA Flood
Map Service Center (MSC) is the official online location to find all flood hazard
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mapping products created under the National Flood Insurance Program (ASCE,
2002) (Ingargiola, 2013).
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4. Suggested good practice template

A good practice approach

4.1

4.2

4.3

4.4

4.5

From the above, the planning system tries to address flooding issues from the outset,
but there still could be a role for building standards officers in checking mitigation
measure compliance (such as finished floor level and Property Flood Resilience,
PFR) and identifying flood risk if not considered at planning stage or if the
development is of a type not considered in the planning process (e.g. permitted
development).

Table 4-1 provides a suggested checklist for good practice on verifying building
standards compliance on flooding and groundwater which could be used by Building
Standards Surveyors (verifiers) as part of the building warrant assessment process
and as part of reasonable inquiry checks on site. It suggests checking on flood risk
and communicating with the Local Authority flood officer, as appropriate, early on in
the building warrant process. The checklist could also be reviewed to place any
action already undertaken as part of a planning consent into account.

With respect to Property Flood Resilience (PFR), the CIRIA C790 Code of Practice is
recommended including Post Installation Audit of PFR measures. The alignment of
CIRIA C790 with building standards processes is summarised in Table 4-2.

As noted in the preceding section, PFR training may be beneficial to Building
Standards Surveyors for checking compliance. Alternatively, the PFR compliance
check could be outsourced to appropriately qualified specialists.

An earlier draft of the suggested good practice template was circulated for comment
to the eight Local Authorities who had submitted survey responses (Appendix F).
Responses from six of those LAs were obtained (Appendix G) and the feedback used
in the approach suggested here. An additional response was also received via
LABSS and is included in Appendix G.
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Table 4-1: Suggested good practice checklist

Stage Item

Building Is flooding and groundwater an issue at this site? (e.g.

warrant local knowledge and/or SEPA Flood Map check)

Building Has this issue been addressed during the planning

warrant application process? If not, consultation with the flood
officer is recommended.

Building Are all relevant documents available? E.g.:

warrant e Flood risk assessment

e Site report

e Design review (new build)

¢ Specified materials/building elements

e Existing Property Flood Resilience (PFR; if applicable)

e Proposed PFR solution (if applicable) and evidence of it
following the Code of Practice as defined in CIRIA
C790? (See accompanying table)

And been accepted by the relevant officer (e.g. flood
officer; structural engineer)?

Building If flood mitigation measures have been used do they meet

warrant the BSI standards: BS 8000-0:2014, BS 8533:2017 and
BS 85500:2015?

Inspection Does the location of the development and finished floor
level comply with the approved plans?

Inspection If Property Flood Resilience (PFR) has been used is there

evidence of it following the Code of Practice as defined in
CIRIA C7907? (See accompanying table)

Submission of Is evidence of the following available?

Completion

Certificate by | Al flood risk:

relevant . -

person e Does the location of the development and finished floor
level comply with the approved plans?

For PFR; required information:

¢ On-site checks/inspections to verify specified PFR
solutions have been achieved (Construction
Compliance and Notification Plan, CCNP).

¢ Evidence of in-situ and wet testing.

For PFR; optional information:

e Receive post installation audit (PiA) if available.

e Receive Homeowner Flood Plan (or O&M manuals) if
available.
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Table 4-2 CIRIA C790 Alignment with Building Standards Summary

CIRIA C790

Building Standards process

Relevant Reference

Standard

Stage 1 Hazard
Assessment

Stage 2 Property
Survey (existing
buildings)

Stage 3 Options
development and
design

Building Warrant:

Flooding type(s), depth, speed,
duration and frequency.
Property survey (existing) and
design review (new build);
specified materials/building
elements, and proposed PFR
solution.

C790B: Chapter 12

C790B: Chapter 13

Draft BS85500 Clause 4.4

C790B: Chapters 14, 23, 25

Stage 4 Construction

Stage 5
Commissioning and
handover

Stage 6 Operation
and maintenance

Completion Certificate:
On-site checks/inspections to
verify specified PFR solutions
have been achieved (CCNP*).
Evidence of in-situ and wet
testing.

Receive post installation audit
(PiA).

Receive Homeowner Flood
Plan (or O&M manuals).

C790B: Chapter 15

C790B: Chapter 16

C790B: Chapters 17 & 24

*Construction Compliance and Notification Plan (CCNP)
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5. Conclusions and recommendations

Conclusions

5.1

5.2

5.3

Building Standard 3.3 "Flooding and groundwater" requires that “every building must
be designed and constructed in such a way that there will not be a threat to the
building or the health of the occupants as a result of flooding and the accumulation of
ground water”. The purpose of this study was to inform the review of guidance which
supports Building Standard 3.3 and had the following specific aims:

e To identify and develop good practice that can be used by verifiers when
assessing building warrant applications against building standard 3.3 - Flooding
and groundwater, including improving the cohesion of flood risk assessment and
mitigation across the planning and building warrant application processes.

e To identify the current guidance and practices used by the flood industry when
designing dwellings and buildings to mitigate flood risk by incorporating flood
resistance and recoverability techniques and products into building design.

An understanding of current practice and guidance was achieved via a literature
review and online survey targeted at eight Local Authorities covering rural, urban and
city areas (Aberdeenshire Council, Angus Council, Argyll and Bute Council,
Clackmannanshire Council, City of Edinburgh Council, Highland Council, Orkney
Islands Council, Scottish Borders Council) with additional response from industry
professionals within JBA Consulting.

The survey identified that flooding and groundwater issues are almost always dealt
with at the planning stage by planning and flooding officers, and, likely because of
this process, it is much rarer for building standards officers to become involved on
these topics. Comparatively few building standards officers check for compliance on
flood risk matters, and when they do, Property Flood Resilience (PFR) almost never
features, perhaps because of its (to date) limited uptake in Scotland. Where
compliance is checked, there was no single approach taken across the Local
Authorities surveyed. Approaches included: involving the flood officer (although it
was noted that building standards and flood and planning officers rarely work
together), viewing SEPA maps, flood risk assessment report (note that a flood risk
assessment is usually undertaken at the planning stage), site investigation report and
involvement of LA structural engineers. The most common matters which are
checked are development location, finished floor level and drainage. The Building
Standards Technical Handbook was identified as the document most commonly used
for checking compliance, supporting an update to that Handbook. A potential
needing for training on flood risk and PFR in particular was also noted.
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5.4

5.5

5.6

From the literature review, a thematic analysis of the literature showed that flood
protection measures include:

Elevate the building on land.

Elevate the building (up to 2m).
Elevate the building (over 2m).

Use of perimeter protection.

Make it flood resistant (dry-proof).
Make it flood recoverable (wet-proof).
Make the building movable/temporary.
Amphibious building.

Design building to float.

Self-elevating (jack-up) building/barge.
Design building to be transitional.

Many of these measures fall into the category of PFR. CIRIA publication ‘Code of
practice for property flood resilience’ C790 (2nd Edition) has recently become a key
reference suite of four guides for PFR and this could be integrated into the Building
Warrant and Completion stages of the building standards process, including site
inspection. Table 4-1 and Table 4-2 in the preceding section provides a suggested
approach as to how this could be achieved.

Recommendations

The following recommendations are made:

Incorporate good practice on compliance on flooding and groundwater issues in
an annex supporting the guidance in section 3.3 of the Technical Handbooks.
This should include from Building Warrant assessment through to Completion
stage and should include items such as development location, finished floor level
and (where used) use of PFR.

Clarify how section 3.3 builds on the planning process and can also address the
same issue in some situations where the planning process does not.

If PFR does become more widespread in Scotland, then consider options for
further educating building standards officers in order to allow them to check
compliance competently. Options could include expanded guidance, resources,
Continuing Professional Development and training.

Promote more cross department working on flood risk (e.g. across BS, planning
and flood officers).
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Appendix A Online survey

1.1 Request for help

On behalf of the Scottish Government, JBA Consulting is gathering information on current
interactions and knowledge sharing practices across relevant local authority departments,
including Building Standards, Planning, and Flooding/Environmental, related to property
flood risk assessment and mitigation across the planning and building warrant application
processes. The guidance in section 3.3 'Flooding and groundwater' of the Building
Standards Technical Handbook is currently being reviewed and the information gathered
in this study will be used to help develop a good practice guide in support of the update to
section 3.3.

We would be very grateful if relevant representatives from your organisation could
complete separate copies of this questionnaire by 31 January 2024. For Local Authorities
we suggest staff in the Building Standards, Planning and Flooding/Environmental
departments.

We expect that the questionnaire should take about 10-15 minutes to complete.

1.2 Background

The main aims of the work are:

e To identify and develop good practice that can be used by verifiers when assessing
building warrant applications against building standard 3.3 flooding and
groundwater, including improving the cohesion of flood risk assessment and
mitigation across the planning and building warrant application processes.

e To identify the current guidance and practices used by the flood industry when
designing dwellings and buildings to mitigate flood risk by incorporating flood
resistance and recoverability techniques and products into building design.

2 Part one: Planning and Flooding
2.1 Contact information (please state)
Name:

Role:

Phone number contact:

Email contact:

Organisation name and location:

Length of time in role:



2.2  How often are you made aware of flood risk via the planning process?
(1 - almost never, 5 - almost always)
1 2 3 4 5

2.3 Inyourrole, how aware are you of planning conditions relating to flooding? (E.g.
planning conditions could relate to the finished floor level, or flood resilient construction).

(1 - almost never, 5 - almost always)
1 2 3 4 5

2.4  How are you made aware of flooding matters raised in the planning process?

. Consulted at planning application.

. Supplied the decision notice.

. Informed by other member of staff (e.g. planning officer).
. Formal internal process.

. Generally not made aware.

. Other (please state).

2.5  Separately from the planning process, how often is flood risk identified as a new
issue at building warrant stage?

(1 - almost never, 5 - almost always)
1 2 3 4 5
2.6 Isthere anything further on planning and flooding that you would like to share?

Please state.

3 Part two: Checking compliance

3.1 Inyourrole, how often do you then check compliance on matters relating to flooding
and groundwater? (E.g. as part of an inspection).

(1 - almost never, 5 - almost always)

1 2 3 4 5
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3.2  Which of the following possible matters relating to flooding do you usually check
compliance for? Please check all that apply.

. Development location (e.g. above a certain ground level or outside of a defined
flood area).

. Finished floor level.

. Foundations.

. Drainage.

. Use of flood resilient construction.

. Gas safe requirements
. Use of temporary flood resistance measures (e.g. door barriers and air brick covers

to deploy just before a flood and taken down after the flood).
. Use of a flood emergency plan.
. Other (please state).

3.3 Inyourrole, how often do you check compliance on matters relating to flooding
specifically for conversions, extensions or basements? (E.g. as part of an inspection).

(1 - almost never, 5 - almost always)

1 2 3 4 5

3.4 Isthe same approach (as specified above) applied to conversions, extensions and
basements as for other new development?

Yes/No

3.4.1 If"no", please briefly describe the differences.

3.5 Isthe same approach (as specified in 2.7) applied to domestic and non-domestic?
Yes/No

3.5.1 If"no", please briefly describe the differences.
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3.6  How often is Property Flood Resilience (PFR) part of an inspection when checking
compliance for matters relating to flooding?

(1 - almost never, 5 - almost always)
1 2 3 4 5

*Property Flood Resilience (PFR) are measures which can be taken on a property level to
significantly reduce the impact of flooding to a property. Property Flood Resilience
measures are often broken down into ‘resilience’ and 'resistance’.

Resistance measures aim to keep floodwater outside the property. This includes measures
such as door guards, airbrick covers, non-return valves and sump/pumps.

Resilience measures limit the damage caused as a result of water entering a property.
This includes measures such as waterproof plaster, raised electric sockets and solid
concrete floors. These measures aim to reduce flood damage and shorten the recovery
period after a flood.

3.7  Which of the following guidance documents do you use when checking compliance
for matters relating to flooding? Please check all that apply.

. Building Standards Technical Handbook (e.g. section 3.3. "Flooding and
Groundwater").

. British Standards Institution Publication 8533 "Assessing and managing flood
risk in development - Code of Practice".

. British Standards Institution Publication 85500 "Flood resistant and resilient
construction - guide to improving the flood performance of buildings".

. CIRIA C790 "Code of practice for property flood resilience".
. National Planning Framework (NPF) 4.

. Local Development Plan.

. Other local guidance.

3.8  Which of these documents (listed in 2.17) do you consider most applicable to your
role?

3.9 If "Other local guidance" was selected in the list above, can this guidance be shared
with the research team?

Yes/No

3.9.1 If "yes", please attach any relevant documents when returning this questionnaire.
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Please email to: david.cameron@jbaconsulting.com

3.10 Please briefly describe your organisation's approach to building warrant verification
where flood risk has been identified (main steps, who is involved and consulted, what are
the decision-making processes and tools etc.).

Please state.

3.11 How effective is the current process in checking compliance matters relating to
flooding?

(1 - not at all effective, 5 - very effective)

1 2 3 4 5

3.12 Is there anything further on compliance that you would like to share?

Please state.

4 Part three: Working together

4.1 Inyour experience, how often do Building Standards officers and Flood Protection
Officers (or equivalent) work together in checking compliance on matters relating to
flooding?

(1 - almost never, 5 - almost always)

1 2 3 4 5
4.1.1 What type of issues are typically discussed?

4.1.2 Which other types of officers do you typically consult with?

4.2  In your experience, how often do Building Standards officers and Planning Officers
(or equivalent) work together in checking compliance on matters relating to flooding?

(1 - almost never, 5 - almost always)
1 2 3 4 5
4.2.1 What type of issues are typically discussed?

4.3 Isthere anything further on working together that you would like to share?
Please state.
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5 Part four: knowledge and training

5.1 How would you rate your knowledge of Flood Risk Assessment (FRA)?
(1 - no knowledge, 5 - excellent knowledge)

1 2 3 4

5.2  How would you rate your knowledge on Building Standards Technical Handbook
section 3.3. "Flooding and Groundwater"

(1 - no knowledge, 5 - excellent knowledge)

1 2 3 4

5.3  How would you rate your knowledge of NPF4 or preceding guidance in SPP as
related to flood risk?

(1 - no knowledge, 5 - excellent knowledge)

1 2 3 4

5.4  How would you rate your knowledge of Property Flood Resilience (PFR)?
(1 - no knowledge, 5 - excellent knowledge)

1 2 3 4

5.5 How familiar are you with Living With Flooding: An action plan for delivering
property flood resilience in Scotland (www.gov.scot)

(1 - not at all, 5 - very familiar)
1 2 3 4

5.6  Which of the following options would help you improve your effectiveness when
checking compliance matters relating to flooding? Please check all that apply.

. Updated national guidance.

. Additional guidance on gap sites and basements.
. Additional resources.

. Training on flood risk assessment.
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. Training on property flood resilience.

. Enhanced communication within different parts of your local authority.
5.7  What suggestions do you have that could improve the effectiveness when checking
compliance matters relating to flooding? Have you undertaken any training on FRAs or
PFR?

. Yes, PFR

. Yes, FRAs

. Both

. None

5.7.1 Please state the name of the training and the course provider.

5.7.2 Please provide examples on how this training has improved your knowledge and
application of section 3.3 of the Technical Handbook in plan assessment.

5.8 Is there anything further on knowledge and training that you would like to share?
Please state.

6 Part five: Closing

6.1 Is there anything further on any of the subjects above that you would like to share?
Please state.

6.2  Would you like a follow up conversation with one of our researchers?

Yes No

6.3  Thank you for your time taking part in this questionnaire
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Appendix B Survey Responses

The compiled survey responses are listed in the following tables.
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Table B-1: Part one: Planning and Flooding

LA ranked by
flood risk

5. Length of
time in role

6. How often are
you made
aware of flood
risk via the
planning
process?

(1 - almost
never, 5 -

almost always)

7. In your role,
how aware are
you of planning
conditions
relating to
flooding? (E.g.
planning
conditions could
relate to the
finished floor
level, or flood
resilient
construction)
(1 - almost
never, 5 -
almost always)

8. How are you
made aware of
flooding matters
raised in the
planning
process?

9. Separately
from the
planning
process, how
often is flood
risk identified as
a new issue at
building warrant
stage?

(1 - almost
never, 5 -
almost always)

10. Is there anything further on planning and flooding that you would like to
share?

review details in

1 20 months (20 1 1 Generally not 4 Although planning go through their process when dealing with applications and
years in Building made aware there is little contact between services on this matter, when processing and
Standards) vetting an application, flood maps are checked on SEPAs website by
processing officers. If found to be a flood risk area, this is raised with the
applicant/agent and we have access to planning documents to check on
comments raised through consultations with the Authorities flood team and
SEPA to check on correspondence received.

1 8 years 5 5 At planning pre- | 3 SEPA flood maps are a useful tool to help identify areas or application sites that
application or are at risk of flooding. Along with advice provided by our in-house Flood
registration Coastal Management Team though planning consultations, planning officers
stages are well versed in managing cases where there is a risk of flooding. Policy IS8

of our Local Development Plan 2016 and Policy 22 of National Planning
Framework 4 are essential when assessing the suitability of a site for
development in flood risk terms. Both policies promote avoidance is a first
principle and aims to reduce the vulnerability of existing and future development
to flooding

2 7 years 5 5 Formal internal Areas at risk of coastal, river and surface water flooding are separately mapped,
process and included as a constraint layer on the planning mapping system. So

whenever a planning application is plotted, the risk of flooding is automatically
flagged. That leads to consultation with the Council's flood risk authority
(Engineering Services).
2 Involvement in 4 4 Consulted at 1
FRM at OIC for planning
7 years. application
2 2 years 2 4 Building 2 No further comment.
Standards
officer may
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LA ranked by

5. Length of

6. How often are

7. In your role,

8. How are you

9. Separately

10. Is there anything further on planning and flooding that you would like to

flood risk time in role you made how aware are made aware of from the share?
aware of flood you of planning flooding matters  planning
risk via the conditions raised in the process, how
planning relating to planning often is flood
process? flooding? (E.Q. process? risk identified as
(1 - almost planning a new issue at
never, 5 - conditions could building warrant
almost always) relate to the stage?
finished floor (1 - almost
level, or flood never, 5 -
resilient almost always)
construction)
(1 - almost
never, 5 -
almost always)
associated
planning
application.

10 years 5 5 Consulted at 1 The flood risk management team is consulted on flood risk for planning
planning applications where a potential risk is identified. We request planning conditions
application where required. We would be re-consulted when any conditions are

subsequently submitted for purification. We have no involvement at the building
warrant stage.

35 years 1 1 Generally not
made aware

5 years 5 5 Consulted at Qn 9 not relevant to me - | can not answer however my department (The [..this
planning LA] Flood Risk Management Team) believes that this is an important question.
application

continuous 3 5 Consulted at Cannot answer this refer to our Building Control Team reply
planning
application

3 years as 1 1 Generally not 3 No

Principal, 10 made aware

years as Team

Leader and 19

years in Building

Standards

19 years 5 5 N\A as a Flood risk usually a key material issue in the assessment of planning
planning officer applications where the impact is relevant

1 year 5 5 Consulted at 1 Unable to answer Q9 as | am not a Building Standards Officer
planning
application

31 Years 1 2 Generally not 2
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LA ranked by

5. Length of

6. How often are

7. In your role,

8. How are you

9. Separately

10. Is there anything further on planning and flooding that you would like to

flood risk time in role you made how aware are made aware of from the share?
aware of flood you of planning flooding matters  planning
risk via the conditions raised in the process, how
planning relating to planning often is flood
process? flooding? (E.g. process? risk identified as
(1 - almost planning a new issue at
never, 5 - conditions could building warrant
almost always) relate to the stage?
finished floor (1 - almost
Ievel, or flood never, 5 -
resilient almost always)
construction)
(1 - almost
never, 5 -
almost always)
made aware
5 years 3 3 We are not 1 A more cohesive process would be of benefit. However, a Building Warrant can
directly made be applied for and granted without Planning consent (and vice versa) so this
aware but if should be taken into account.
there is a
Planning
application
approved we
would usually
refer to it
through the
warrant
assessment
process.
20 years in 5 5 Consulted at 1 "The Flood Management team role is to act as advisor to the Planning officers.
flooding role, planning Flood risk is assessed as part of the planning application process. Developers
1l4years with application are required to undertake FRA's early in the process and incorporate flood
Council mitigation measures into their designs. [...This LA] operates a self-certification
Structures team process and has online guidance.
before this
over 40 years 1 1 Informed by 1 No
other member of
staff (e.g.
planning officer)
18 years 1 1 Generally not 1
made aware
6 years 1 1 Generally not 1 N/A
made aware
9 years 1 1 Generally not 1
made aware
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LA ranked by
flood risk

5. Length of
time in role

6. How often are

you made
aware of flood
risk via the
planning
process?

(1 - almost
never, 5 -

almost always)

7. In your role,
how aware are
you of planning
conditions
relating to
flooding? (E.Q.
planning
conditions could
relate to the
finished floor
level, or flood
resilient
construction)
(1 - almost
never, 5 -
almost always)

8. How are you
made aware of
flooding matters
raised in the
planning
process?

9. Separately
from the
planning
process, how
often is flood
risk identified as
a new issue at
building warrant
stage?

(1 - almost
never, 5 -
almost always)

10. Is there anything further on planning and flooding that you would like to
share?

6 years 1 1 Generally not 2 The risk of flooding would be identified in a site investigation report, provided as
made aware part of the building warrant process.
20 years 1 2 Generally not 2
made aware
30 years 2 1 Generally not 3
made aware
6 years 2 3 Generally not 3 Better communication between Planning and Building Standards Departments
made aware would be of benefit. We do have contacts within Planning who are specialists,
however, a more formal/joined-up approach may benefit the customer.
20+ years 2 1 Generally not 1
made aware
2 years approx 4 2 Informed by 1
other member of
staff (e.g.
planning officer)
4 Years 1 2 Generally not 3 N/A
made aware
22 months 1 1 Generally not 1
made aware
35 years 1 1 Generally not 3 Flood risk assessment is site specific
made aware
18 years 1 1 Generally not 2
made aware
6 years 1 1 Generally not 2
made aware
18 years 1 1 Formal internal 3 Questions relating to flood risk are mainly only raised on new build

process

developments under section 3.3

94




LA ranked by

5. Length of

6. How often are

7. In your role,

8. How are you

9. Separately

10. Is there anything further on planning and flooding that you would like to

flood risk time in role you made how aware are made aware of from the share?
aware of flood you of planning flooding matters  planning
risk via the conditions raised in the process, how
planning relating to planning often is flood
process? flooding? (E.g. process? risk identified as
(1 - almost planning a new issue at
never, 5 - conditions could building warrant
almost always) relate to the stage?
finished floor (1 - almost
level, or flood never, 5 -
resilient almost always)
construction)
(1 - almost
never, 5 -
almost always)

7 7 years 1 1 Generally not 2
made aware

7 39 years 1 1 Generally not 1 | am aware of the flood risk maps but generally new housing sites in [..this LA]
made aware that i have dealt with are not at risk.

7 4 years 1 3 Generally not 2 The majority of sites | have dealt with have been on terrain that risk of flooding
made aware would be low or does not have nearby watercourses. Basements are rarely

come across in new builds.

7 5 years 1 2 Generally not 2 Communication between Planning and Building Standards is, in my experience,
made aware scarce. The competencies required to assess flood risk are hard to come by,

and robust training is needed. | feel that colleagues in Planning may hold the
competencies required to assess and mitigate the risk of flooding, but to subject
them to consultations with every BW which identifies the risk may stretch their
department and have adverse effects on their workload.

8 7 years 4 4 Consulted at 1 Building Control very rarely contact the Flood Risk team about drainage or flood
planning risk. Building Control only look to be involved once Planning Issues are already
application resolved. Detached process

8 1 year and 16 1 2 Building 2 no

years Standards staff
searching
planning
applications for
Warrant
submission

N/A (LA name 10 years 5 5 Consulted at 2 I'm rarely consulted on flooding matters at building warrant stage,

not given) planning
application

N/A 22 years 4 5 Either drafting 1 Not regularly involved in building warrant stage.

(Consultant)

FRA or review
of other's FRA
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LA ranked by
flood risk

5. Length of
time in role

6. How often are
you made
aware of flood
risk via the
planning
process?

(1 - almost
never, 5 -

almost always)

7. In your role,
how aware are
you of planning
conditions
relating to
flooding? (E.Q.
planning
conditions could
relate to the
finished floor
level, or flood
resilient
construction)
(1 - almost
never, 5 -
almost always)

8. How are you
made aware of
flooding matters
raised in the
planning
process?

9. Separately
from the
planning
process, how
often is flood
risk identified as
a new issue at
building warrant
stage?

(1 - almost
never, 5 -
almost always)

10. Is there anything further on planning and flooding that you would like to
share?

N/A 17 years 3 4 Consulted at
(Consultant) planning

application
N/A 4 years 1 1 Generally not 1
(Consultant) made aware
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Table B-2: Part two: Checking compliance (part one of two, split for clarity)

LA ranked
by flood risk

11. In your role, how

often do you then
check compliance
on matters relating
to flooding and

groundwater? (E.g.

as part of an
inspection)

(1 - almost never, 5
- almost always)

12. Which of the following possible
matters relating to flooding do you
usually check compliance for?
Please check all that apply

Development location (e.g. above
a certain ground level or outside of
a defined flood area);Finished floor
level; Drainage; Use of flood
resilient construction; Use of
temporary flood resistance
measures (e.g. door barriers and
air brick covers to deploy just
before a flood and taken down
after the flood);

13. In your role, how
often do you check
compliance on
matters relating to
flooding, specifically
conversions,
extensions or
basements? (E.g. as
part of an inspection)

(1 - almost never, 5 -
almost always)

14. Is the same
approach (as
specified above)
applied to
conversions,
extensions and
basements as for
other new
development?

Yes

15. If answered "no" to the above
guestion, please briefly describe the
differences

16. Is the
same
approach (as
specified
above)
applied to
domestic and
non-
domestic?

Yes

17. If answered
"no" to the
above question,
please  briefly
describe the
differences

Development location (e.g. above
a certain ground level or outside of
a defined flood area);Finished floor
level; Drainage; Use of a flood
emergency plan;

Yes

Yes

Development location (e.g. above
a certain ground level or outside of
a defined flood area);Finished floor
level; Use of flood resilient
construction; The above and any
other matters that are controlled
by planning conditions, and which
would therefore be a planning
enforcement issue if not complied
with.;

Yes

Yes
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LA ranked
by flood risk

11. In your role, how
often do you then
check compliance
on matters relating
to flooding and
groundwater? (E.g.
as part of an
inspection)

(1 - almost never, 5
- almost always)

12. Which of the following possible
matters relating to flooding do you
usually check compliance for?
Please check all that apply

Development location (e.g. above
a certain ground level or outside of
a defined flood area);Finished floor
level; Drainage; Use of flood
resilient construction; Use of
temporary flood resistance
measures (e.g. door barriers and
air brick covers to deploy just
before a flood and taken down
after the flood);Use of a flood
emergency plan;

13. In your role, how
often do you check
compliance on
matters relating to
flooding, specifically
conversions,
extensions or
basements? (E.g. as
part of an inspection)

(1 - almost never, 5 -
almost always)

14. Is the same
approach (as
specified above)
applied to
conversions,
extensions and
basements as for
other new
development?

differences

Yes

15. If answered "no" to the above
question, please briefly describe the

16. Is the
same
approach (as
specified
above)
applied to
domestic and
non-
domestic?

Yes

17. If answered
"no" to the
above question,
please  briefly
describe the
differences

Development location (e.g. above
a certain ground level or outside of
a defined flood area);Finished floor
level; Use of flood resilient
construction; Drainage;

Yes

Yes

Yes

Yes

Development location (e.g. above
a certain ground level or outside of
a defined flood area);Finished floor
level; Foundations; Drainage; Use
of flood resilient construction; Gas
safe requirements; Use of
temporary flood resistance
measures (e.g. door barriers and
air brick covers to deploy just
before a flood and taken down
after the flood);Use of a flood
emergency plan;

Yes

Yes
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LA ranked
by flood risk

11. In your role, how
often do you then
check compliance
on matters relating
to flooding and

groundwater? (E.g.
as part of an
inspection)

(1 - almost never, 5
- almost always)

12. Which of the following possible
matters relating to flooding do you
usually check compliance for?
Please check all that apply

13. In your role, how
often do you check
compliance on
matters relating to
flooding, specifically
conversions,
extensions or
basements? (E.g. as
part of an inspection)

(1 - almost never, 5 -
almost always)

15. If answered "no" to the above
question, please briefly describe the
differences

14. Is the same
approach (as
specified above)
applied to
conversions,
extensions and
basements as for
other new
development?

16. Is the
same
approach (as
specified
above)
applied to
domestic and
non-
domestic?

17. If answered
"no" to the
above question,
please  briefly
describe the
differences

3 1 Development location (e.g. above 2 No Extensions under a certain size and Yes
a certain ground level or outside of for certain purposes are not seen to
a defined flood area);Finished floor increase the exiting flood risk
level; Drainage; significantly. However, an extension

for a very large shed, doubling it in
size, for example could affect flood
storage/ conveyance, for instance and
would need assessed.

4 Development location (e.g. above 1 Yes Yes
a certain ground level or outside of
a defined flood area);Finished floor
level; Drainage;

4 5 Development location (e.g. above 4 Yes N/A Yes N/A
a certain ground level or outside of
a defined flood area);Finished floor
level; Foundations; Drainage; Use
of flood resilient construction; Gas
safe requirements; Use of
temporary flood resistance
measures (e.g. door barriers and
air brick covers to deploy just
before a flood and taken down
after the flood);

5 2 Development location (e.g. above No Proposals for new buildings and Yes
a certain ground level or outside of development always assessed for
a defined flood area);Finished floor flood risk
level;

5 1 I do not check for technical 1 No I am not a Building Standards Officer No | am not a
compliances re FR; Use of a flood Building
emergency plan; Standards

Officer

5 4 Development location (e.g. above 2 No The same standards could be applied Yes
a certain ground level or outside of but generally not. It would depend on
a defined flood area);Finished floor several factors, the location of the
level; Use of flood resilient development, the age of the property,




LA ranked
by flood risk

11. In your role, how
often do you then
check compliance
on matters relating
to flooding and
groundwater? (E.g.
as part of an
inspection)

(1 - almost never, 5
- almost always)

12. Which of the following possible
matters relating to flooding do you
usually check compliance for?
Please check all that apply

construction;

13. In your role, how
often do you check
compliance on
matters relating to
flooding, specifically
conversions,
extensions or
basements? (E.g. as
part of an inspection)
(1 - almost never, 5 -
almost always)

15. If answered "no" to the above
question, please briefly describe the
differences

14. Is the same
approach (as
specified above)
applied to
conversions,
extensions and
basements as for
other new
development?

is it reasonably practicable, was flood
resilient construction originally used (if
so it would be appropriate to request
similar construction for further
extensions)

16. Is the
same
approach (as
specified
above)
applied to
domestic and
non-
domestic?

17. If answered
"no" to the
above question,
please  briefly
describe the
differences

Development location (e.g. above
a certain ground level or outside of
a defined flood area);Foundations;
Use of flood resilient construction;
Drainage; Finished floor level; Use
of temporary flood resistance
measures (e.g. door barriers and
air brick covers to deploy just
before a flood and taken down
after the flood);

Yes

Yes

Finished floor level; Drainage; Use
of temporary flood resistance
measures (e.g. door barriers and
air brick covers to deploy just
before a flood and taken down
after the flood);Development
location (e.g. above a certain
ground level or outside of a
defined flood area);Use of a flood
emergency plan; These are asked
for at the Planning Application
stage. ;

Yes

Yes

Drainage; Development location
(e.g. above a certain ground level
or outside of a defined flood area);

Yes

Yes

Finished floor level; Foundations;
Drainage; Use of flood resilient
construction;

Yes

Yes
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LA ranked
by flood risk

11. In your role, how
often do you then
check compliance
on matters relating
to flooding and

groundwater? (E.g.
as part of an
inspection)

(1 - almost never, 5
- almost always)

12. Which of the following possible
matters relating to flooding do you
usually check compliance for?
Please check all that apply

13. In your role, how
often do you check
compliance on
matters relating to
flooding, specifically
conversions,
extensions or
basements? (E.g. as
part of an inspection)

(1 - almost never, 5 -
almost always)

14. Is the same
approach (as
specified above)
applied to
conversions,
extensions and
basements as for
other new
development?

15. If answered "no" to the above
question, please briefly describe the
differences

16. Is the
same
approach (as
specified
above)
applied to
domestic and
non-
domestic?

17. If answered
"no" to the
above question,
please  briefly
describe the
differences

7 2 Drainage; Gas safe requirements; 2 No This is deemed as an existing building | Yes
Finished floor level, and regulation 3.3 shall be complied
so far as reasonably practicable.

7 2 Environmental Report; 2 No New developments provide evidence Yes
of flooding risk covered in their
environmental report. For any flooding
risk identified further assessment of
preventative measures is taken.

7 4 Foundations; Development 4 No Generally, a site investigation report Yes

location (e.g. above a certain would not be provided for

ground level or outside of a conversions, extensions and

defined flood area);Finished floor basements unless the extension of a

level; Gas safe requirements; Use considerable size or the conversion

of flood resilient construction; involved compromising the existing
substructure. Therefore, checking
compliance can differ from new build.
However, checks are still carried out
in accordance with the approved
drawings.

7 3 Drainage; Foundations; 3 Yes Yes

7 2 Drainage; Foundations; Finished 1 Yes Yes

floor level;

7 4 Finished floor level; Foundations; 4 No Full Site Investigations and Yes

Drainage; Development location Environmental Reports are required

(e.g. above a certain ground level for new builds, this is not always the

or outside of a defined flood case for conversions/extensions to

area);Use of flood resilient existing buildings.

construction;
7 2 Drainage,; 2 Yes Yes
7 1 None; 1 Yes Yes
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LA ranked
by flood risk

11. In your role, how
often do you then
check compliance
on matters relating
to flooding and
groundwater? (E.g.
as part of an
inspection)

(1 - almost never, 5
- almost always)

12. Which of the following possible
matters relating to flooding do you
usually check compliance for?
Please check all that apply

13. In your role, how
often do you check
compliance on
matters relating to
flooding, specifically
conversions,
extensions or
basements? (E.g. as
part of an inspection)

(1 - almost never, 5 -
almost always)

14. Is the same

approach (as

specified above)

applied to
conversions,

extensions and
basements as for

other new
development?

15. If answered "no" to the above
question, please briefly describe the
differences

16. Is the
same
approach (as
specified
above)
applied to
domestic and
non-
domestic?

17. If answered
"no" to the
above question,
please  briefly
describe the
differences

7 1 Development location (e.g. above 1 Yes Yes
a certain ground level or outside of
a defined flood area);Finished floor
level; Use of flood resilient
construction;
7 3 Development location (e.g. above 3 Yes Yes
a certain ground level or outside of
a defined flood area);Finished floor
level; Foundations; Drainage; Use
of temporary flood resistance
measures (e.g. door barriers and
air brick covers to deploy just
before a flood and taken down
after the flood);
7 1 Development location (e.g. above 1 No Only larger new build applications Yes
a certain ground level or outside of would be subject to flood risk
a defined flood area); assessment by external body
7 3 Finished floor level, 2 Yes Yes
7 2 Drainage; 2 No For new development we would Yes
normally ask for a site investigation
report and flood risk assessment
report. We are unlikely to do this on a
conversion, extension or existing
basement since the building is
existing.
7 2 Development location (e.g. above 3 No We mainly don’t ask questions relating | Yes

a certain ground level or outside of
a defined flood area);

to flooding for extensions &
conversions. | would request to see
tanking etc within basements &
conversions where it has habitable
rooms below adjoining ground level.
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LA ranked
by flood risk

11. In your role, how
often do you then
check compliance
on matters relating
to flooding and

groundwater? (E.g.
as part of an
inspection)

(1 - almost never, 5
- almost always)

12. Which of the following possible
matters relating to flooding do you
usually check compliance for?
Please check all that apply

13. In your role, how
often do you check
compliance on
matters relating to
flooding, specifically
conversions,
extensions or
basements? (E.g. as
part of an inspection)

(1 - almost never, 5 -
almost always)

15. If answered "no" to the above
question, please briefly describe the
differences

14. Is the same
approach (as
specified above)
applied to
conversions,
extensions and
basements as for
other new
development?

16. Is the
same
approach (as
specified
above)
applied to
domestic and
non-
domestic?

17. If answered
"no" to the
above question,
please  briefly
describe the
differences

7 1 Drainage; 1 No New build housing sites are now being | Yes
built on higher risk flooding areas and
have specific rainwater management
systems outlined in the environmental
reports/site investigation reports, that
are submitted with the application
therefore the designers are aware of
the flooding risk and will no doubt be
an element of their planning
requirements.
7 1 not been aware of any flood risks; 1 No Generally | would not check Yes
extensions against the flood risk
7 3 Development location (e.g. above 3 Yes Yes
a certain ground level or outside of
a defined flood area);Drainage;
Use of flood resilient construction;
Foundations;
7 3 Development location (e.g. above 2 No New developments typically involve Yes
a certain ground level or outside of the design team appointing a
a defined flood area);Finished floor consultant to recommend how to
level; Drainage; mitigate any floor risk. This is the
same for conversions. For extensions
and basements this is rarely carried
out.
8 1 Development location (e.g. above 1 Yes Yes
a certain ground level or outside of
a defined flood area);
8 4 Use of flood resilient construction; 3 No the building already exists so there is Yes

Drainage; Foundations; Finished
floor level; Development location
(e.g. above a certain ground level
or outside of a defined flood area);

a limit to what can be done- new
builds there is much more scope to
build in flood prevention measures
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LA ranked
by flood risk

N/A (LA
name not
given)

11. In your role, how
often do you then
check compliance
on matters relating
to flooding and
groundwater? (E.g.
as part of an
inspection)

(1 - almost never, 5
- almost always)

12. Which of the following possible
matters relating to flooding do you
usually check compliance for?
Please check all that apply

Development location (e.g. above
a certain ground level or outside of
a defined flood area);Use of a
flood emergency plan;

13. In your role, how
often do you check
compliance on
matters relating to
flooding, specifically
conversions,
extensions or
basements? (E.g. as
part of an inspection)

(1 - almost never, 5 -
almost always)

14. Is the same
approach (as

specified above)

applied to
conversions,
extensions and

basements as for

other new
development?

No

15. If answered "no" to the above
question, please briefly describe the
differences

Limited scope for extensions.

16. Is the
same
approach (as
specified
above)
applied to
domestic and
non-
domestic?

No

17. If answered
"no" to the
above question,
please  briefly
describe the
differences

Non domestic
can be water
compatible.

N/A
(Consultant)

Finished floor level; Drainage; Use
of flood resilient construction; Use
of temporary flood resistance
measures (e.g. door barriers and
air brick covers to deploy just
before a flood and taken down
after the flood);

No

Really should be a don't know

No

Really should
be a don't
know

N/A
(Consultant)

Use of a flood emergency plan;
Use of temporary flood resistance
measures (e.g. door barriers and
air brick covers to deploy just
before a flood and taken down
after the flood);Gas safe
requirements; Use of flood resilient
construction; Drainage;
Development location (e.g. above
a certain ground level or outside of
a defined flood area);Finished floor
level,

Yes

Yes

N/A
(Consultant)

Finished floor level; Foundations;
Drainage; Use of flood resilient
construction;

Yes

Yes
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Table B-3: Part two: Checking compliance (part two of two, split for clarity)

LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when
checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

Building Standards
Technical
Handbook (e.g.
section 3.3
"Flooding and
Groundwater");Oth
er local guidance;

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

Technical
standards, also
SEPA flood maps
and authorities
flood team.

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

Yes

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

SEPA flood maps

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

where identified as
a flood risk area
through SEPAs
flood maps, our
authority have a
flood team and
often they are
consulted with
SEPA through
planning (usually
before building
warrant applied
for) and we
request a flood risk
assessment from
developer/agent,
check records
against planning
consultations and
submitted
proposals to
building standards
and ensure that
conditions are met
and we are
satisfied with
proposals and
meets mandatory
standard.

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

(I - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?
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National Planning
Framework (NPF)
4;Local
Development Plan;

NPF4

Unknown. My role
does not involve
verification of
building warrants.
In planning terms
however, the
Registration Team
will identify, using
a GIS map based
constraint tool,
whether a site is at
risk from flooding
at registration
stage. Where a
site is potentially at
risk, a formal
planning
consultation will be
sent to SEPA and
our in-house Flood
and Coastal
Management
Team for
information and
comment.
Consultee have 21
days in which to
return a response.
The consultation
replies will be
used, along with
policies contained
within the
Development Plan,
as part of the
appointed case
officers
assessment and
determination of
the application. In
many cases, a
Flood Risk
Assessment will be
required as part of
the application
process. Where a
site is not at risk of

The current
process is very
effective and will
identify areas/sites
that are potentially
at risk of flooding.
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LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when

checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

flooding, and all
other material
considerations
have been
accounted for, the
application will be
determined in
accordance with
the Council's
scheme of
delegation. This
may be by the
appointed officer or
referred to
Committee for
determination.

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

(X - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?

NPF4 and the
Local Development
Plan, together with
consultation
responses and
other material
considerations, are
critical in reaching
a planning
decision. That is of
course in advance
of any compliance
period. By the
stage a
development is
approved and
under
construction/compl
eted, when
compliance would

N/A to
Development
Management.
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LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when
checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

apply, the stage of
relevant policies
has already
passed. So some
of the above are
very relevant to a
development
design, but not in
answer to the
guestion regarding

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

( - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?

compliance.

2 4 CIRIA C790 "Code | NPF4 Engineering have 1 Engineering are
of practice for only ever been not consulted by
property flood consulted on flood Building Standards
resilience"; risk through in [..this LA].
National Planning Development Consultations are
Framework (NPF) Management. Not made by
4; Local by Building Development
Development Plan; Standards. management,
British Standards almost always due
Institution to SEPA flood risk
Publication 85500 areas overlapping
"Flood resistant with proposed
and resilient development.
construction - Engineering are
guide to improving sometimes asked
the flood for advice by
performance of Roads Support if
buildings™; they are consulted

and they have
guestions or
concerns regarding
the suitability of
proposed SuDS.

2 3 Building Standards | Technical No The case officer 4
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LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when
checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for

matters relating to
flooding? Please
check all that apply

Technical
Handbook (e.g.
section 3.3
"Flooding and
Groundwater");CIR
IA C790 "Code of
practice for
property flood
resilience";

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

handbook and
documents
described within
guidance.

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

will undertake an
assessment of the
site location, check
against flooding
and SEPA maps
that are available
and refer to any
planning details
that are available
to view or request
relevant
information from
planning. The
officer will consider
the proposed
development, type
of construction,
finished floor level
and so on,
requesting
information from
the applicant as
necessary. The
consultation
process will
hopefully have
been undertaken
already during the
planning process
but if it has not,
they may then
need to be
undertaken by
Building
Standards,

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

(X - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?
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LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when
checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

( - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?

Groundwater");Oth
er local guidance;
British Standards
Institution
Publication 8533
"Assessing and
managing flood
risk in
development -
Code of Practice";
British Standards
Institution
Publication 85500

guidance' to being
a reference to
'local knowledge'
and this would be
my surveyors
knowledge of
specific areas of
the countryside
where flood risks
are prevalent. This
knowledge is not
recorded; but is
gained by

years of
experience in
checking proposals
for compliance
against the
Technical
Standards and
practical
experiences
gained whilst
checking works on
site. A significant
knowledge of high

3 1 National Planning NPF4 No See online The Flood Risk 2 The Flood Risk
Framework (NPF) Management Management
4; Other local Team are not Team are involved
guidance; involved at the in checking
building warrant compliance
stage. through the
planning process
(i.e. checking that
the final
development
design complies
with flooding
related conditions).
We are not
involved at the
construction/warra
nt stage.
3 5 Building Standards | The Building No | have answered A significant part of | 4 No comment
Technical Standards 'no’ above on the my team's
Handbook (e.g. Technical basis that | am knowledge of high
section 3.3 Handbooks understanding flood risk areas
"Flooding and ‘'other local comes from the
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LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when

checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

(X - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?

"Flood resistant surveyors risk areas is built

and resilient experience. up over years of

construction - doing this work.

guide to improving This knowledge

the flood can be shared but

performance of given the

buildings"; CIRIA geography of [..this

C790 "Code of LA] flood risk

practice for issues that may be

property flood relevant in the

resilience"; [..this LA] area
differ from those in
[..this LA other
area]; 100 miles
away.

3 National Planning NPF4 Yes Online Not relevant to me Itis not clear to

Framework (NPF) in terms of building FRM how much

4; Local warrant reaches Building

Development Plan; verification. Standards where

Other local However the FRM flood risk issues

guidance; Teamis a would be
consultee to the considered outwith
planners and any remit or
application expertise that
proposals Building Standards
identified as at has . It may be that
flood risk in the such cases would
planning process be best delivered
will normally to FRM or that
require FRM to such cases don't
remove any neatly fit into the
objection before remit of either FRM
planning consent. or Building

Standards.
4 1 Other local Local Development | No Infrastructure We will send
guidance; Plan, Historical Design not guestionaire link to
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LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when
checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

flood records held
by Infrastructure

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

involved in Building
Control process

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

( - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?

our Planning and
Building Control

Framework (NPF)
4; Local

SEPA Guidance

Design colleagues
4 4 Building Standards | Technical Yes SEPA flood maps Building Standards | 4 N/A
Technical Handbooks check all building
Handbook (e.g. warrant
section 3.3 applications on a
"Flooding and case by case basis
Groundwater");Briti and check any
sh Standards properties in close
Institution proximity with a
Publication 8533 water course by
"Assessing and accessing the
managing flood SEPA flood risk
risk in maps. If the case
development - surveyor has any
Code of Practice"; issues with
British Standards potential flood risk,
Institution they advise the
Publication 85500 designer to amend
"Flood resistant their construction
and resilient and provide a flood
construction - risk assessment to
guide to improving negate the risk of
the flood flooding.
performance of
buildings"; CIRIA
C790 "Code of
practice for
property flood
resilience"; Other
local guidance;
5 1 National Planning NPF4 and relevant N\A N\A
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LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when
checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

Development Plan;

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

(X - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?

5 1 Other local | am not a Building | No n/a | am not a Building | 1 | am not a Building
guidance; Standards Officer Standards Officer. Standards Officer.
Colleagues in
planning however
check with my
Team in our role
as the local flood
risk managers for
the council.
5 3 Building Standards | CIRIA C790, Flood risk areas 4
Technical Technical normally identified
Handbook (e.g. Handbook through the
section 3.3 planning process.
"Flooding and Mitigation

Groundwater");Briti
sh Standards
Institution
Publication 85500
"Flood resistant
and resilient
construction -
guide to improving
the flood
performance of
buildings"; CIRIA
C790 "Code of
practice for
property flood
resilience";

measures put in
place such as
adjusting finished
floor and ground
levels.

Adjusting ground
gradients, creating
managed surface
water runoff.

Once the planning
design is finalised
and accepted, the
above information
and flood risk
assessment may
also be used to
determine the
warrant
application.
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LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when
checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

Building Standards
Technical
Handbook (e.g.
section 3.3
"Flooding and
Groundwater");Briti
sh Standards
Institution
Publication 8533
"Assessing and
managing flood
risk in
development -
Code of Practice";
British Standards
Institution
Publication 85500
"Flood resistant
and resilient
construction -
guide to improving
the flood
performance of
buildings"; CIRIA
C790 "Code of
practice for
property flood
resilience"; Local
Development Plan;

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

Building Standards
Technical
Handbook

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

Review the
Planning file.
Review the SEPA
flood maps.
Request flood risk
assessment and
review it.

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

( - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?

Requirements for
verifiers require to
be integrated into
the Technical
Handbooks.

National Planning
Framework (NPF)
4; Local
Development Plan;
Other local
guidance;

NPF 4

Yes

Available online

The Flood
Management team
is involved at the
planning stage, we
have little to no
interaction with the
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LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when
checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

building warrant
process. This
would be part of
Planning
enforcement to
ensure compliance
with the submitted
design.

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

(X - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?

7 5 Building Standards | Building Standards unaware of any 3
Technical Technical protocols
Handbook (e.g. Handbook (e.g.
section 3.3 section 3.3
"Flooding and "Flooding and
Groundwater"); Groundwater")
7 3 Building Standards | Building Standards | No Site Investigation 2
Technical Technical is relied upon to
Handbook (e.g. Handbook determine any
section 3.3 ISsues.
"Flooding and
Groundwater");
7 1 Building Standards | Building standards | No Section 3.3 is 4
Technical technical generally covered
Handbook (e.g. handbook within the site
section 3.3 investigation
"Flooding and report, which
Groundwater"); would be checked
the structural
engineers within
the department.
7 1 Building Standards | Technical No | have not dealt 3
Technical Handbook with any

Handbook (e.g.
section 3.3
"Flooding and
Groundwater");

developments
where flooding has
been a risk. So
unsure of the
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LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when
checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

approach.

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

( - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?

Building Standards
Technical
Handbook (e.g.
section 3.3
"Flooding and
Groundwater");

Building Technical
Standards

No

I would initially
request for a site
investigation report
to include a flood
risk assessment at
the building
warrant stage. If
flood risk is
identified, | would
discuss this with
the main contractor
on site and identify
any measures
covered in the
report. Throughout
the inspection
process, | would
endeavour to
ensure these
measures are
adhered to.

There is no
engagement with
Planning and the
process for
compliance on site
could be more
robust to ensure
measures were
taking place.

Building Standards
Technical
Handbook (e.g.
section 3.3
"Flooding and
Groundwater");Briti
sh Standards
Institution
Publication 8533
"Assessing and
managing flood
risk in
development -

technical
standards

No
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LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when

checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

Code of Practice";
British Standards
Institution
Publication 85500
"Flood resistant
and resilient
construction -
guide to improving
the flood
performance of
buildings™;

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

(X - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?

Building Standards
Technical
Handbook (e.g.
section 3.3
"Flooding and
Groundwater");

Building Standards
Technical
Handbook (e.g.
section 3.3
"Flooding and
Groundwater");Briti
sh Standards
Institution
Publication 8533
"Assessing and
managing flood
risk in
development -
Code of Practice";
National Planning
Framework (NPF)
4; CIRIA C790
"Code of practice
for property flood

Building Standards
Technical
Handbook

Review of Section
3 of Technical
Handbooks for
compliance, review
of Site
Investigation and
Environmental
Reports, consult
with in-house
Structural
Engineers, consult
with colleagues in
Planning who
specialise in
SUDS/Flooding,
consult with SEPA
where necessary.

CPD and learning
sessions run by
specialists within
the Planning Team
have been very
useful to our
understanding,
especially in
relation to surface
water discharge
and approaches to
SUDS.
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LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when
checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

( - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?

resilience";
7 1 Building Standards | Technical Don't Know. Can't Fairly rare this
Technical handbook remember dealing forms part of
Handbook (e.g. with any flood risk building warrants
section 3.3 cases in last 10 in [..this LA]
"Flooding and years (perhaps major
Groundwater"); developments
along side the
water)
7 1 Building Standards | Technical No | am unfamiliar 3 No
Technical Handbooks with these
Handbook (e.g. processes.
section 3.3
"Flooding and
Groundwater");
7 2 Building Standards | Building Standards 3
Technical Technical
Handbook (e.g. Handbook
section 3.3
"Flooding and
Groundwater");
7 1 Building Standards | Technical This is not 3
Technical Handbooks something | have

Handbook (e.g.
section 3.3
"Flooding and
Groundwater");

experience dealing
with to comment.
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LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when
checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

(X - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?

7 3 Building Standards | Building Standards A flood risk 5
Technical Tech Handbooks assessment would
Handbook (e.g. be included within
section 3.3 a site investigation
"Flooding and report conducted
Groundwater"); by an external
specialist to allow
warrant approval
7 1 Building Standards | THB Generally, the 1

Technical
Handbook (e.g.
section 3.3
"Flooding and
Groundwater");

flood risk is low in
[..this LA] and
would be limited to
parts of the
building below
ground but this is
more to do with
ground water
entering the
building than
specifically flood
events.
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LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when
checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

Building Standards
Technical
Handbook (e.g.
section 3.3
"Flooding and
Groundwater");

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

Technical
handbook

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

In new
developments as
part of the initial
assessment
process a site
investigation/flood
risk assessment is
requested. This is
then reviewed by
the Department's
Structural
Engineers. Any
points raised by
them will be put in
a report issued to
the agents. The
revised information
will also be
reviewed by the
Department's
Structural
Engineers. The
other approach |
have seen is the
SER certifying
Engineer covering
the drainage/SUDs
etc as part of their
SER certificate.

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

( - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?

Building Standards
Technical
Handbook (e.g.
section 3.3
"Flooding and
Groundwater");

Building Standards
Technical
Handbook

No

Within the Building
Warrant
application process
we would ask the
agent for relevant
details regarding
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LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when
checking

compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

the prevention of
flood risk.

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

(X - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?

Building Standards
Technical
Handbook (e.g.
section 3.3
"Flooding and
Groundwater");

Building Standards
Technical
Handbook

Site investigation
and environmental
reports are
checked and then
passed to our
inhouse structural
engineers for
review, evidence of
consultation with
SEPA and Scottish
Water is
requested,
proprietary
construction details
can be requested
to ensure
proposed detailing
complies.

Building Standards
Technical
Handbook (e.g.
section 3.3
"Flooding and
Groundwater");

Not come across
construction in a
flood risk area

Not been involved
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Building Standards
Technical
Handbook (e.g.
section 3.3
"Flooding and
Groundwater");

Building Standards
Technical
Handbook

Assessment of a
geotechnical report
for any risks by
myself and our
engineers.

Check if the
submission
matches the
recommendations
given by
geotechnical
report.

If there are any
design specific
issues, the
agent/applicant
may be instructed
to consult Scottish
Water, SEPA etc.
depending on the
nature of the issue.

The design
foundations would
be assessed for
DPM/tanking
positions, any
pumping
equipment
required, drainage
etc.

Only one warrant
has been within a
river flood plain.
The design was
checked to ensure
the FFL of the
dwellings was
above the highest
flood level as
determined by the
geotechnical
report.

References to BS
8102:1990
(particularly for
basements and
retaining walls
within a building)
and CP 102: 1973
might be made
depending on the
design.

Building Standards
Technical
Handbook (e.g.
section 3.3

Technical
Handbook

No

Typically I would
look for a
document from a
competent person
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LA ranked by flood
risk

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when
checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

"Flooding and
Groundwater");CIR
IA C790 "Code of
practice for
property flood
resilience";

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

such as a
consultant or
engineer. Using
this document |
would reference
guidance
documents such
as CIRIA C790 to
ensure the design
proposals are
adequate for the
identified risk.

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

(X - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?

Local Development
Plan;

If a building is
identified as being
at flood risk it
should not be
approved at
planning stage. |
am a ware some
planning (caravan
parks) have been
approved with
emergency
resilience plans but
this would have
been against our
advice and at the
developers own
risk.

Building Standards
Technical
Handbook (e.g.
section 3.3
"Flooding and
Groundwater");Briti
sh Standards

Technical
Handbook

Works are
assessed in
accordance with
the technical
handbook, identify
flood risk via our
mapping system,

We haven't had
known issues with
new build
properties, only
aware of issues
with existing
buildings.
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24. How effective is 25. Is there anything
describe your the current process further on
organisation's in checking compliance that you
approach to compliance matters would like to share?
building warrant relating to flooding?

verification where

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the

LA ranked by flood  18. How often is

risk Property Flood
Resilience (PFR)
part of an
inspection when
checking

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

23. Please briefly

compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

flooding? Please
check all that apply

Institution
Publication 85500
"Flood resistant
and resilient
construction -
guide to improving
the flood
performance of
buildings";

research team?

flood risk has been
identified

check the
approved related
planning
application, up to
appointed agent to
ensure compliance
is met.

( - not at all
effective, 5 - very
effective)

N/A (LA name not Building Standards | Building Standards 3
given) Technical Technical
Handbook (e.g. Handbook
section 3.3
"Flooding and
Groundwater");
N/A (Consultant) 2 National Planning NPF4 Yes Buildings officer 2 It is very rare for

Framework (NPF)
4; Local
Development Plan;
Other local
guidance;

contacts flood
officer for advice
on compliance.
This happens quite
rarely. The
buildings officer
may supply a plan
and list of planning
conditions and the
flood officer
provides a written
opinion.

me to consulted on
this.
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LA ranked by flood
risk

N/A (Consultant)

18. How often is
Property Flood
Resilience (PFR)
part of an
inspection when
checking
compliance for
matters relating to
flooding?

(1 - almost never,
5 - almost always)

19. Which of the
following guidance
documents do you
use when checking
compliance for
matters relating to
flooding? Please
check all that apply

National Planning
Framework (NPF)
4; Local
Development Plan;

20. Which of these
documents (listed
above) do you
consider most
applicable to your
role?

NPF4

21. If "Other local
guidance" was
selected in the list
above, can this
guidance be
shared with the
research team?

No

22. If answered
"Yes" to the above
guestion, please
email any relevant
documentation

23. Please briefly
describe your
organisation's
approach to
building warrant
verification where
flood risk has been
identified

We woudl only pick
this up if asked by
a LA client

24. How effective is
the current process
in checking
compliance matters
relating to flooding?

(X - not at all
effective, 5 - very
effective)

25. Is there anything
further on
compliance that you
would like to share?

We have seen
where extensions
and land raising
can cause flooding
to others. Small
scale changes can
make differences
in areas that
already have a
problem. IE
additional run off
associated with
hardstanding

N/A (Consultant)

CIRIA C790 "Code
of practice for
property flood
resilience";

PFR survey and
assessment

125




Table B-4: Part two: Working together

LA ranked
by flood risk

26. In your
experience, how
often do Building
Standards officers
and Flood Protection
Officers (or
equivalent) work
together in checking
compliance on
matters relating to
flooding?

(1 - almost never, 5 -
almost always)

27. Which types of issues are
typically discussed?

In 20 years working in Building
Standards, only dealt with flood
team on a handful of occasions,
as planning usually consults
with SEPA/flood team prior to
building warrant application,
issues are often resolved by
this stage and we check to
ensure that measure and
agreements are achieved.

28. Which other types of
officers do you typically

consult with?

SEPA.

29. In your
experience, how
often do Building
Standards officers
and Planning
Officers (or
equivalent) work
together in checking
compliance on
matters relating to
flooding?

(1 - almost never, 5 -
almost always)

30. What types of issues are
typically discussed?

31. Is there anything further on
working together that you would
like to share?

Location of proposed
development relative to
indicative flood extent

Finished Floor Levels
Drainage Arrangements
SUDS

Access & Egress

In-house Flood and
Coastal Management
Team

SEPA

Location of proposed development
relative to indicative flood extent

Finished Floor Levels
Drainage Arrangements
SUDS

Access & Egress

No

No comment from Development
Management

In the context of flood
risk, SEPA

Cross-reference for dates of
commencement and
completion/occupancy, but
otherwise different respective
development requirements, and
therefore checks.
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LA ranked
by flood risk

26. In your
experience, how
often do Building
Standards officers
and Flood Protection
Officers (or
equivalent) work
together in checking
compliance on
matters relating to
flooding?

(1 - almost never, 5 -
almost always)

27. Which types of issues are
typically discussed?

28. Which other types of
officers do you typically
consult with?

30. What types of issues are
typically discussed?

29. In your
experience, how
often do Building
Standards officers
and Planning
Officers (or
equivalent) work
together in checking
compliance on
matters relating to
flooding?

(1 - almost never, 5 -
almost always)

31. Is there anything further on
working together that you would
like to share?

2 1 We do not generally meet. Development 2 | do not know how often Building Building Standards Officer and
The last time | recall was in Management Planners Standards Officers and Planning Engineering (the Flood
relation to the production of and Roads Support Officers work together checking Authority) should engage with
guidance on Surface water and | Inspectors. compliance related to flooding. My each other regarding flood risk.
flood risk for developers. That impression is infrequently - hence Currently, sustainable drainage
guidance is yet to be published. the score of 2 to question 29, above. | is typically only assessed by

Engineering if consulted by
Planning Officers due to
identified potential for flooding
pre-development. All new
development has potential to
adversely affect flood risk but
only a small fraction of smaller
developments is seen by
Engineering.

2 1 Requirements for finished floor Planning officer to 1 Requirements for finished floor level, | N/A
level, type of construction and discuss their case. type of construction and the need for
the need for flood resilient flood resilient construction etc.
construction etc.

3 1 The Flood Risk Managements The planning case Not applicable. The Flood Risk
role is generally only at the officer Management Team are not involved
planning stage. in these discussions.

3 3 Being honest there isn’'t a huge 3 Mainly the proposed defences that No comment

interaction between Building
Standards Surveyors and
planning officers or Flood
Protection Officers; unless an
area/location is know to be a
high flood risk area. In areas
where there is a known risk
then communication between
services is common practice.

are submitted in support of a
building warrant application are
discussed with colleagues from the
flood protection team; and whether
these proposals are known to
defend against water ingress in the
event of a flood.
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LA ranked
by flood risk

26. In your
experience, how
often do Building
Standards officers
and Flood Protection
Officers (or
equivalent) work

together in checking
compliance on
matters relating to
flooding?

(1 - almost never, 5 -
almost always)

27. Which types of issues are
typically discussed?

28. Which other types of
officers do you typically
consult with?

29. In your
experience, how
often do Building
Standards officers
and Planning
Officers (or
equivalent) work
together in checking
compliance on
matters relating to
flooding?

(1 - almost never, 5 -
almost always)

30. What types of issues are
typically discussed?

31. Is there anything further on
working together that you would
like to share?

levels. Flood resilience.

3 1 Discussions are vey rare, it N/A 1 N/A Clarification of each other's
appears to me remits. Clarification if either
service is not meeting the
expectations or aspirations of
the other. It may me that
expectations don't match, the
resource is unavailable or that it
Is assume the other
organisation does a given part
of the work when it does not.
However there is little at THC to
suggest difficulty in these areas.
4 1 Planning
4 2 The only input Building See above answer. There aren't many flood risk areas No
Standards have with other that we are aware of in [..this LA]
services is in relation to and thus this may be the reason for
contaminated land and not a lack of consultation to Building
flooding. Standards?
5 N\A Planning usually Infrequent working together on this No
consults with Council’s issue. Have in the past done this to
Flooding Officer but check compliance with approved
typically not with site levels and FFLs
Building Standards
Officers
5 1 FRM and resilience to flood risk | Planning Officers as answer to Q27
is very rarely discussed
between BS and FR officers
5 2 Finished ground and floor Planning Finished ground and floor levels.
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LA ranked
by flood risk

26. In your
experience, how
often do Building
Standards officers
and Flood Protection
Officers (or
equivalent) work
together in checking
compliance on
matters relating to
flooding?

(1 - almost never, 5 -
almost always)

27. Which types of issues are
typically discussed?

28. Which other types of
officers do you typically
consult with?

29. In your
experience, how
often do Building
Standards officers
and Planning
Officers (or
equivalent) work
together in checking
compliance on
matters relating to
flooding?

(1 - almost never, 5 -
almost always)

30. What types of issues are
typically discussed?

31. Is there anything further on
working together that you would
like to share?

6 1 N/A Planning, Environmental | 2 We would sometimes be consulted Both Planning and Building
Health (in some cases) during the planning consent process | Standards have different
as to whether a proposed solution legislation and any
may be acceptable to ourselves but amendments to the legislation
this would be rare. and guidance should be
consistent. Planners and
Verifiers would benefit from
clear roles in the process and
this should not diminish the
responsibility of the owner to
ensure compliance and
appropriate design in all
circumstances.
7 1 Mainly Planning teams, 1
we also deal with other
internal council teams
for inclusion of flood
mitigation measures into
council schemes
(Roads Design, Active
Travel, Housing, Parks).
7 1 The Scottish 1
Environment Protection
Agency (SEPA)
7 1 SEPA and Scottish 2 planning conditions
Water
7 1 1
7 1 1
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LA ranked
by flood risk

26. In your
experience, how
often do Building
Standards officers
and Flood Protection
Officers (or
equivalent) work
together in checking
compliance on
matters relating to
flooding?

(1 - almost never, 5 -
almost always)

27. Which types of issues are
typically discussed?

N/A

28. Which other types of
officers do you typically
consult with?

Not with regards to
flooding, but other
officers we consult with
include: Planning,
Environmental Health,
Street Naming,
Licensing, Fire and
Accessibility.

29. In your
experience, how
often do Building
Standards officers
and Planning
Officers (or
equivalent) work
together in checking
compliance on
matters relating to
flooding?

(1 - almost never, 5 -
almost always)

1 N/A

30. What types of issues are
typically discussed?

31. Is there anything further on
working together that you would
like to share?

N/A

Surface water drainage, SUDS
designs, structural designs

Structural Engineers
within the Building
Standards service,
Planners (SUDS,
climate change and
sustainability specialist).

2 Surface water drainage, SUDS
designs.

| do not know

| personally have not
consulted with any
Planning or Flood
Protection Officers

3 | do not know

N/A

Planning Officers

\l

| do not have experience with
this so cannot comment.

| do not have
experience with this so
cannot comment.

| do not have experience with this so
cannot comment.

| do not have experience with
this so cannot comment.

~N (NN

Perhaps the Planning
officer
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LA ranked
by flood risk

26. In your
experience, how
often do Building
Standards officers
and Flood Protection
Officers (or
equivalent) work
together in checking
compliance on
matters relating to
flooding?

(1 - almost never, 5 -
almost always)

27. Which types of issues are
typically discussed?

28. Which other types of
officers do you typically
consult with?

29. In your
experience, how
often do Building
Standards officers
and Planning
Officers (or
equivalent) work
together in checking
compliance on
matters relating to
flooding?

(1 - almost never, 5 -
almost always)

30. What types of issues are
typically discussed?

31. Is there anything further on
working together that you would
like to share?

7 1 Never worked with a flood Planning Officer 1
protection officer.
7 1
7 1 Never consulted or have been Comments may be Never consulted or have been There is a general lack of
approached. received from officers at approached. communication between
SEPA or Scottish planning and building standards
Water. outwith the scope of flooding.
Consultation usually only really
occurs when there is a conflict
between the requirements from
both departments.
7 1 1
8 1 1
8 1 N/A None 1 N/A No
N/A (LA 3 3
name not
given)
N/A 2 Building location. Finished floor | Planning officers. 3 | don't have personal experience of There is probably an
(Consultant) level. Types of flood protection this. opportunity for officers to work
measures. more closely together in the
future.
N/A 1 No experience 3 no experience no experience
(Consultant)
N/A 3

(Consultant)
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Table B-5: Part four: Knowledge and training (one of two, split for clarity)

LA ranked 32. How 33. How 34. How 35. How 36. How 37. Which of the following options would help you improve your effectiveness when checking compliance

by flood risk  would you would you would you would you familiar are matters relating to flooding? Please check all that apply

rate your rate your rate your rate your you with
knowledge knowledge knowledge knowledge Living With
of Flood on Building on NPF4 or  of Property Flooding:
Risk Standards preceding Flood An action
Assessmen  Technical guidance in  Resilience plan for
t (FRA)? Handbook SPP as (PFR)? delivering
(1-no section 3.3. related to (1-no property
know|edge, "Flooding flood risk? know|edge, flood
5 - excellent and (1-no 5 - excellent = resilience in
knowledge) = Groundwat  knowledge, knowledge) @ Scotland

er’ 5 - excellent

1-no knowledge)

knowledge,

5 - excellent

knowledge)

1 3 3 1 1 1 Updated national guidance; Additional guidance on gap sites and basements; Training on flood risk
assessment; Training on property flood resilience;

1 3 1 4 1 1 Updated national guidance; Training on flood risk assessment; Training on property flood resilience;

2 3 1 5 2 2 Additional resources; Enhanced communication within different parts of your local authority;

2 3 4 4 3 Enhanced communication within different parts of your local authority; Additional guidance on gap sites and
basements; Training on flood risk assessment;

2 3 4 2 4 2 Updated national guidance; Training on flood risk assessment; Training on property flood resilience;

3 4 2 5 3 3 Additional guidance on gap sites and basements; Updated national guidance; Enhanced communication
within different parts of your local authority; Additional resources;

3 3 3 1 1 2 Updated national guidance; Training on flood risk assessment; Training on property flood resilience;
Enhanced communication within different parts of your local authority;

3 4 2 5 3 2 Updated national guidance; Additional resources; Training on flood risk assessment; Training on property
flood resilience; Enhanced communication within different parts of your local authority;

4 3 1 1 1 1 Additional resources; Training on flood risk assessment; Training on property flood resilience; Enhanced
communication within different parts of your local authority;

4 4 5 2 2 2 Updated national guidance; Additional guidance on gap sites and basements; Additional resources; Training
on flood risk assessment; Training on property flood resilience; Enhanced communication within different
parts of your local authority;

5 4 1 5 2 1 Enhanced communication within different parts of your local authority; Training on flood risk assessment;

5 3 1 3 3 4 Updated national guidance; Additional resources; Training on property flood resilience; Enhanced
communication within different parts of your local authority;

5 2 4 2 3 1 Updated national guidance; Training on flood risk assessment; Training on property flood resilience;
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LA ranked
by flood risk

32. How
would you
rate your
knowledge
of Flood
Risk
Assessmen
t (FRA)?
(1-no
knowledge,
5 - excellent
knowledge)

33. How
would you
rate your
knowledge
on Building
Standards
Technical
Handbook
section 3.3.
"Flooding
and
Groundwat
er"

(2-no
knowledge,
5 - excellent
knowledge)

34. How
would you
rate your
knowledge
on NPF4 or
preceding
guidance in
SPP as
related to
flood risk?
(1-no
knowledge,
5 - excellent
knowledge)

35. How
would you
rate your
knowledge
of Property
Flood
Resilience
(PFR)?
(1-no
knowledge,
5 - excellent
knowledge)

36. How
familiar are
you with
Living With
Flooding:
An action
plan for
delivering
property
flood

resilience in

Scotland

37. Which of the following options would help you improve your effectiveness when checking compliance
matters relating to flooding? Please check all that apply

Enhanced communication within different parts of your local authority; Additional guidance on gap sites and
basements; Additional resources;

6 3 5 2 2 1 Updated national guidance; Additional resources; Training on flood risk assessment; Training on property
flood resilience; Enhanced communication within different parts of your local authority;

7 4 1 4 4 3 Additional resources; Enhanced communication within different parts of your local authority;

7 1 3 1 1 1 Training on flood risk assessment; Training on property flood resilience; Enhanced communication within
different parts of your local authority; Additional guidance on gap sites and basements; Updated national
guidance;

7 2 3 1 1 1 Updated national guidance; Additional guidance on gap sites and basements; Training on flood risk
assessment; Enhanced communication within different parts of your local authority;

7 2 3 1 1 1 Updated national guidance; Training on flood risk assessment; Training on property flood resilience;
Enhanced communication within different parts of your local authority;

7 2 3 1 2 1 Training on flood risk assessment; Training on property flood resilience; Enhanced communication within
different parts of your local authority;

7 3 4 1 1 1 Training on flood risk assessment; Enhanced communication within different parts of your local authority;

7 3 4 1 1 Training on flood risk assessment; Training on property flood resilience; Enhanced communication within
different parts of your local authority;

7 2 2 1 1 1 Updated national guidance; Additional guidance on gap sites and basements; Additional resources; Training
on flood risk assessment; Training on property flood resilience; Enhanced communication within different
parts of your local authority;

7 2 3 2 2 1 Updated national guidance; Additional resources; Training on flood risk assessment; Training on property
flood resilience; Enhanced communication within different parts of your local authority;

7 2 2 1 1 1 Training on flood risk assessment; Training on property flood resilience; Enhanced communication within
different parts of your local authority;

7 1 2 1 1 1 Training on flood risk assessment; Training on property flood resilience; Enhanced communication within

different parts of your local authority;
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LA ranked 32. How 33. How 34. How 35. How 36. How 37. Which of the following options would help you improve your effectiveness when checking compliance

by flood risk  would you would you would you would you familiar are  matters relating to flooding? Please check all that apply

rate your rate your rate your rate your you with
knowledge knowledge knowledge knowledge Living With
of Flood on Building on NPF4 or  of Property Flooding:
Risk Standards preceding Flood An action
Assessmen  Technical guidance in  Resilience plan for
t (FRA)? Handbook SPP as (PFR)? delivering
(1-no section 3.3. related to (1-no property
knowledge, "Flooding flood risk? knowledge, flood
5 - excellent and (1-no 5 - excellent  resilience in
knowledge) = Groundwat  knowledge, knowledge) @ Scotland

er 5 - excellent

(2-no knowledge)

knowledge,

5 - excellent

knowledge)

7 2 2 1 1 1 Training on property flood resilience; Training on flood risk assessment;

7 1 2 1 1 1 Training on flood risk assessment; Training on property flood resilience; Enhanced communication within
different parts of your local authority;

7 Enhanced communication within different parts of your local authority;

7 1 2 1 1 1 Training on flood risk assessment; Training on property flood resilience; Enhanced communication within
different parts of your local authority;

7 2 2 2 2 1 Enhanced communication within different parts of your local authority; Updated national guidance; Training
on flood risk assessment; Training on property flood resilience;

7 2 2 1 1 Training on flood risk assessment;

7 2 2 1 1 1 Updated national guidance; Additional guidance on gap sites and basements; Additional resources; Training
on flood risk assessment; Training on property flood resilience; Enhanced communication within different
parts of your local authority;

7 2 3 2 2 Training on flood risk assessment; Training on property flood resilience;

7 1 2 1 1 1 Updated national guidance; Training on flood risk assessment; Training on property flood resilience;
Additional guidance on gap sites and basements; Enhanced communication within different parts of your
local authority;

7 2 3 2 2 1 Training on flood risk assessment; Training on property flood resilience; Enhanced communication within
different parts of your local authority;

8 4 2 4 5 4 Updated national guidance; Enhanced communication within different parts of your local authority;

8 3 4 1 3 Updated national guidance; Training on property flood resilience;

N/A (LA 2 3 2 2 Updated national guidance; Additional guidance on gap sites and basements; Additional resources; Training

name not on flood risk assessment; Training on property flood resilience; Enhanced communication within different

given) parts of your local authority;

N/A 5 2 4 3 3 Additional resources; Training on property flood resilience;

(Consultant)
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LA ranked
by flood risk

32. How
would you
rate your
knowledge
of Flood
Risk
Assessmen
t (FRA)?
(1-no
knowledge,
5 - excellent
knowledge)

33. How
would you
rate your
knowledge
on Building
Standards
Technical
Handbook
section 3.3.
"Flooding
and
Groundwat
er"

(2-no
knowledge,
5 - excellent
knowledge)

34. How
would you
rate your
knowledge
on NPF4 or
preceding
guidance in
SPP as
related to
flood risk?
(2-no
knowledge,
5 - excellent
knowledge)

35. How
would you
rate your
knowledge
of Property
Flood
Resilience
(PFR)?
(1-no
knowledge,
5 - excellent
knowledge)

36. How
familiar are
you with
Living With
Flooding:
An action
plan for
delivering
property
flood
resilience in
Scotland

37. Which of the following options would help you improve your effectiveness when checking compliance
matters relating to flooding? Please check all that apply

N/A 5 2 5 4 5 Additional guidance on gap sites and basements; Enhanced communication within different parts of your
(Consultant) local authority;
N/A 5 2 1 5 3

(Consultant)
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Table B-6: Part four: Knowledge and training (two of two, split for clarity)

LA ranked
by flood risk

40. Please state the
name of the training
and the course
provider

38. What suggestions do you have
that could improve the

39. Have you
undertaken
any training
on FRAs and

41. Please provide examples on
how this training has improved
your knowledge and application
of section 3.3 of the Technical
Handbook in plan assessment

42. Is there anything
further on knowledge
and training that you
would like to share?

43. Is there anything further on any of
the subjects above that you would like
to share?

effectiveness when checking
compliance matters relating to
flooding? PFR?

1 I'm not sure that improved None
communication with planning is
required, I'm not aware of any
issues arising around flooding in
[..this LA], following a building
warrant application and
development on site.

1 Regular meetings with Scottish None N/A N/A National Training No
Water, SEPA and in-house Flood covering all aspects of
Officers flooding, including
Property Flood
Resilience available to
all local authority
planning and building
standards officers
2 Yes, FRAs SEPA, when the FRA | Don't use the Technical
checklist was handbook, so N/A
launched
2 All Sections should work together. Yes, FRAs JBA Not at all. The first step would be | No

Currently, long term performance for sections to be fully

of SuDS installed at sites that
Engineering are not consulted
upon is uncertain.

aware of each others
current practices in
relation to flood risk
management so that
and gaps can be
identified.

The applicant should be more
aware of the requirements before
making an application. Up to date
mapping layers in casework
system make identifying flood risk
areas easily.

None

N/A
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LA ranked 40. Please state the

name of the training

38. What suggestions do you have  39. Have you
undertaken

41. Please provide examples on
how this training has improved

42. Is there anything
further on knowledge

43. Is there anything further on any of
the subjects above that you would like

by flood risk  that could improve the

effectiveness when checking any training and the course your knowledge and application and training that you to share?

compliance matters relating to on FRAs and provider of section 3.3 of the Technical would like to share?

flooding? PFR? Handbook in plan assessment

3 Yes, FRAs Various, including: Allows effective auditing of FRA's As the Flood Risk Management are not

HR Wallingford 'River | submitted at planning stage to directly involved in the building
modelling and ensure that new development is warrant/compliance stage. The
drainage not located in flood risk areas Council's planning department and
assessment'. JBA and that appropriate freeboard Building Standards Team should
'WInDES use in on finished floor levels is provide you with a better understanding
Auditing'. Jacobs provided for development of how this stage of the process works
'Flood Modeller' adjacent to flood risk areas. within THC.

3 Within [..this LA] | am not aware of | None | do have to qualify my responses
specific geographical areas that above by advising that given my role as
are high risk flooding areas where Manager of a Building Standards team
precautionary flood defences need of 28 surveyors that | very rarely
to be in place when Yellow or undertake assessments of Building
Amber weather warnings are Warrant applications or site inspection
published; however , that is not to work for compliance; but that the
say there are no flood risk areas in comment | have made are those that |
[..this LA]; but I think where there expect from every member of my team
are high risk areas these are sifted when undertaking checks on building
out at the planning stage to prevent warrant applications and compliance
the development on land where work.
there is known to be risks of
flooding; so by the time
developments reach the BW stage
the risks have been managed out.

3 Better quality applicant information. | None | have done various CIWEM and Re Qn 44. I'm happy to be asked
Opportunity to inspect constructed JBA rainfall assessment, further questions though I'm not going
outcome for compliance and watercourse assessment and as far as requesting a conversation.
understanding. All guidance drainage auditing courses, Thanks for conducting a useful survey.
updated in accordance with NPF4 amongst others. With respect to

FRAs, | have extensive semi-
formal study and auditing
experience . The benefits of all
of these are the ability to assess
if an applicant's actions may
affect flood risk, interims of
flooding to a site, flooding to
others and drainage (small sites
up to sites of 100s of houses).

4 Increase resources available to None
flood team, planning and building
control in regard to flood risk
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LA ranked 38. What suggestions do you have  39. Have you 40. Please state the 41. Please provide examples on 42. Is there anything 43. Is there anything further on any of

by flood risk  that could improve the undertaken name of the training how this training has improved further on knowledge the subjects above that you would like
effectiveness when checking any training and the course your knowledge and application and training that you to share?
compliance matters relating to on FRAs and provider of section 3.3 of the Technical would like to share?
flooding? PFR? Handbook in plan assessment
management

4 Better communication from None N/A N/A No No
Planning when a property is being
developed in a flood risk area.

5 Improve coordination/ consultation None N\A Training on flood risk Experience to date has seen limited
between regulatory planning and and managing risks consultation between planning and
building warrant processes from pluvial, fluvial and | building standards relating to flood risk

coastal waters would
be helpful.

5 National Training and Standards Yes, FRAs Course by JBA many
Authority re PFR. years ago

5 More joined up consultation None
between planners, building
standards and flood risk officers

6 None N/A

7 None In [..this LA] there is a clearly defined

process at the Planning stage, this
ensures the design included flood risk
and possible mitigation measures.
Generally we do not allow conditions
for flood risk to be included, as this can
lead to problems at the construction
stage. Once the planning application is
approved, the Flood Management team
will have very little to do with that site
unless there are particular issues or
design changes.

7 None

7 updated guidance None

7 Regular consultation with the None
planning department and regular
inspections and communication
with the site development team.

7 None

7 None N/A N/A No No

7 None

7 None
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LA ranked
by flood risk

38. What suggestions do you have
that could improve the

effectiveness when checking
compliance matters relating to
flooding?

39. Have you
undertaken
any training
on FRAs and
PFR?

40. Please state the
name of the training
and the course
provider

41. Please provide examples on
how this training has improved
your knowledge and application
of section 3.3 of the Technical
Handbook in plan assessment

42. Is there anything
further on knowledge
and training that you
would like to share?

43. Is there anything further on any of
the subjects above that you would like

to share?

7 More descriptive Technical None No formal training on Formal training to
Handbooks for Section 3.3, open this subject since ensure a consistent
lines of communication to external leaving university. approach would always
organisations such as SEPA and be welcomed.

Scottish Water.

7 Greater scope of works (so more None
chance of coming across this
issue)

7 Holding training delivered by None N/A N/A N/A No
Planning / Flood Prevention staff

7 None

7 None

7 None

7 None

7 None

7 None

7 None

7 None

7 Clear inhouse communication of a None N/A N/A
particular conditions or site risks
from planning and vice versa.

Occasionally matters are only
highlighted by the architect when
something is questioned in a report
and state 'planning requires X to
mitigate Y as part of the flood risk'.

7 Good communication throughout None
departments and effective robust
training

8 Yes, FRAs JBA + Wallingford

8 training available for newer None N/A N/A No No
members of staffing would be
useful

N/A (LA None

name not

given)

N/A Improved guidance and training. Yes, FRAs JBA Not applicable to me. | have delivered No thank you.
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LA ranked
by flood risk

(Consultant)

38. What suggestions do you have
that could improve the

effectiveness when checking
compliance matters relating to
flooding?

39. Have you
undertaken
any training
on FRAs and
PFR?

40. Please state the
name of the training
and the course
provider

41. Please provide examples on

how this training has improved

your knowledge and application

of section 3.3 of the Technical
Handbook in plan assessment

42. Is there anything
further on knowledge
and training that you
would like to share?

training on planning

43. Is there anything further on any of
the subjects above that you would like
to share?

and flooding.

N/A Given the material impacts of flood | Yes, FRAs JBA and WTI
(Consultant) | risk and mitigation, it is important

that measures are checked.

Simply raising an extra patio may

cut off a flow route for instance. If

no one checks the floor level how

do we know it is right
N/A Both JBA Consulting
(Consultant)
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Appendix C Glasgow City Council Guidance
FRA Report Requirements

Base Data Requirements, the report should include:
Geo-referenced location plans;

Proximity to nearest watercourse;

Plan of site illustrating Ordnance Datum levels to a recognised scale;

Good use of photographs illustrating important features such as culverts etc;

If appropriate, information of current flood alleviation measures including the level of
protection and condition;

Identification of the ownership of any water related structures and assessment of their
condition;

Information of past flood events; photographs, levels, trends;

Clear drawings, plans and maps to a recognised scale relevant to the site;

Methodology used in carrying out the assessment

A summary of the type or source of any present flooding risk;
All technical records and datasets derived from the Flood Estimation Handbook;

Details of flood mitigation methods, the proposals and the effects of the planned
solution;

All data must be reported against relevant standards set by SEPA, Scottish Water and
Glasgow City Council policy

Hydrological methods used in the assessment

A plan and description of any structures that may influence local hydraulics. This will
include bridges and pipes/ducts crossing the watercourses together with culverts,
screens, embankments or walls, overgrown or collapsing channels and their
likelihood of choking with debris;

All culverts, detailing condition and capacity;

Any property and/or environment that will be affected by various degrees of flooding;




Hydrological methods used in the assessment

An assessment of the return periods or probabilities including any observed trends and
the extent and depth of floods for the location and, if appropriate, routes and speed of
water-flow. At this stage, best estimates, based on the most up-to-date findings, should
also be made of climate change impacts on probabilities;

An estimation of the volume of water which would be displaced from the site during
various flood events both during and following development of the site;

Brief assessment/summary on the impact on river or coastal ecology, if applicable.
More important issues should be included in a separate EIA (Environmental Impact
Assessment);

An assessment of the potential impact of any development on fluvial or coastal
morphology and on the likely longer-term stability and sustainability;

An assessment of the capacity of any drains or sewers, existing or proposed, on the
site during various flood events and mitigation measures if required,

Taking into account projected climate change, details illustrating how the development
meets an acceptable standard of flood protection for the design life of the development.

FRA Check list

The development will not be at risk or susceptible to damage due to flooding within
the parameters set in City Plan and SPP February 2010;

Normal operation of the development will not be susceptible to disruption as a result of
flooding from the appropriate event;

Safe access to and from the development will be possible during the appropriate design
flood event;

The development will not increase flood risk anywhere else;

The development will provide for safe access for maintenance of watercourses or
maintenance and operation of flood defences by the Glasgow City Council,

The development will not lead to the degradation of the environment;

The development will meet all the outlined criteria for its entire lifetime including
consideration for climate change.
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To complete a comprehensive assessment the developer must:

Be aware of all the relevant planning policy and legislation;

Complete technically accurate calculations;

Follow professional guidelines and procedures;

Certify that flooding will not pose a risk to the development;

Complete the required Compliance and Independent Check Certificate;
Submit evidence of appropriate Professional Indemnity insurance.

DIA Requirements may include:

An examination of the current and historical drainage patterns;

A concept drawing of the development;

An outline drawing of how the drainage design provides sustainable drainage
techniques in accordance with recognised design manuals;

The soil classification of the site;

Evidence of subsoil porosity tests including where possible at the location of any
intended infiltration device and the proximity of the winter water table;

Calculations showing that post development peak run-off volumes do not exceed
that for pre-development for the critical rainfall event;

Demonstration that the drainage solution selected will ensure that properties on and
off the proposed site are not at risk of flooding from the appropriate rainfall return
period relevant to the categories of development specified in City Plan Policy ENV
4— Sustainable Drainage Systems (SUDS), Policy ENV 5-Flood Prevention and
Land Drainage and Sewers for Scotland 2nd edition;

Details of the accountable body responsible for vesting and maintenance for
individual aspects of the drainage proposals and confirmation in writing that these
bodies will vest/adopt the system;

Wastewater drainage proposals and confirmation in writing that they will vest in
Scottish Water.

Drainage Impact Assessment Check List

Any proposed drainage designs must, to a minimum, conform to the relevant
specifications outlined in Sewers for Scotland-2nd Edition and must also comply with
General Binding Rules issued by SEPA,;

The proposals must address the cumulative impact on infrastructure capacity of
incremental growth of impermeable surfaces by not increasing the quantity and rate
of surface water run-off from any site;

Any flows that are to be discharged to a watercourse must have the appropriate
permission from SEPA and Glasgow City Council;

Submissions must include information on foul and surface water drainage and must
show that Scottish Water and the appropriate authorities have been consulted.

For large developments where there is an intention to separate the development into
zones, which are to be constructed at different stages, or by different developers, a
drainage master plan covering the whole area of development is submitted.

143




144



Appendix D The Highland Council Guidance
is the development site at risk of flooding from any source?
would development of the site lead to increased flood risk elsewhere?

would safe access and egress to and from the development be possible during flood
events?

is the development likely to prevent safe access to and maintenance of bodies of
water and/or flood defence measures?

is the development design employing SuDS?

how is natural water emanating from the site being dealt with and managed, surface
or ground water that will not be part of the storm water treatment?

how is extraneous water being dealt with, uphill surface or ground water?

what is to be done during construction phases to control water contamination and
limit flow rates?

will future users of the development be faced with difficulty obtaining insurance or
mortgage finance?

FRA Content

Background Information

Study area description.

Outline of development proposal.

Geo-referenced location and site plans showing all bodies of water or sources of
flood risk which may have an influence on the site.

Plan of site illustrating pre and post development ordnance datum levels to a
recognised scale.

A plan and description of any structures that may influence local hydraulics. This will
include bridges and pipes/ducts crossing the watercourses together with culverts,
screens, embankments or walls, overgrown or collapsing channels and their
likelihood of choking with debris.

Good use of photographs illustrating important features such as culverts etc.
Catchment description.

If appropriate, information on current flood alleviation measures including the level of
protection and condition.

Identification on the ownership of any water related structures and assessment of
their condition.

Information of historic flood events, photographs, levels, trends in the vicinity of the
development.

Clear drawings, plans and maps to a recognised scale relevant to the site.
Information on consultations undertaken with others.

Methodologies
Description of the type or source of any present flooding risk.




Methodologies

In the event that hydrological and/or hydraulic modelling is required it is important to
ensure that the appropriate method has been chosen and explained in the FRA,
justifying how the chosen model will accurately reflect the complexity of the
hydrological processes.

Appropriate model calibration and verification should be carried out where possible.
Un-calibrated models should be accompanied by appropriate sensitivity analysis.

For fluvial assessments all technical records and data sets derived from the Flood
Estimation Handbook (FEH) or other (if appropriate).

For coastal assessments all technical records and data sets derived by following the
industry accepted methodology.

All modelling should be completed using recognised industry software to determine
design water levels and a sensitivity analysis undertaken to determine the sensitivity
of design water levels with regards to the key model parameters (e.g. design flow,
boundary conditions and roughness).

It is considered best practise to include an additional allowance for climate change,
preferably utilising latest estimates from UKCIP. In general a 20% increase in peak
flows should be adopted to assess the potential long term impacts of climate change
on future flood risk.

Comment and recommendations on application of appropriate design to suit flood
risk.

To ensure a complete FRA, the reporting of any modelling study is compulsory and
should address important issues to an appropriate level of detail.

If the FRA is underpinned by hydraulic modelling the results should be summarised
in a tabular format, including results for appropriate sensitivity analysis.

If applicable pre- and post development flood levels should be compared for a range
of return periods up to 1 in 200 years.

If the proposal is likely to result in a loss of flood plain storage then a quantitative
assessment should be made of the anticipated loss on a level-for-level and volume-
for-volume basis. Proposals to compensate for such loss should also be included.

Should site flood levels be influenced by downstream hydraulic features such as
culverts, an assessment should me made of the potential impact various blockage
scenarios may have on expected flood levels.

An appropriate freeboard, to mitigate uncertainty in relation to flood estimation,
climate change and exacerbating factors such as wave action, should be suggested
in line with industry standard principles and available guidance.

An assessment of the impact of the design flood on access to and egress from the
development will be required.

The conclusions should include a summary of the findings detailing any
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Conclusions
recommendations that have been made.
The report should also indicate how all flood risks have been identified and

appropriately mitigated or managed. The plans of the development should clearly
take cognisance of these conclusions.

A statement outlining how, in the author(s) opinion, the development proposal
complies with current flood legislation and policy should be provided.

A summary of residual risk after any proposed flood mitigation measures have been
suggested and recommendations for further study/risk reduction.

Drainage Statement

A description of the existing drainage characteristics of the site including general/
surrounding topography, the existence of any public sewers in the area.

A concept drawing of the proposed development including proposed/ anticipated
drainage arrangements; identification of likely permeable and impermeable
(hardstanding) areas (including a summary of area sizes)

Full DIA

A description of the existing drainage characteristics of the site including general/
surrounding topography, the existence of any public sewers in the area.

A concept drawing of the proposed development including proposed/ anticipated
drainage arrangements; identification of likely permeable and impermeable
(hardstanding) areas (including a summary of area sizes)

An examination of the current and historical drainage rights

An outline drawing of how the drainage design provides SuDS techniques in
accordance with recognised design manuals

Waste water drainage proposals

If connection to a public sewer is proposed then agreement letter from Scottish
Water should be provided

If no public sewer is available in the settlement then evidence of compliance with
SEPA's Policy and Supporting Guidance on the Provision of Waste Water Drainage
in Settlements (available from SEPA planning )

Subsoil porosity tests at the location of any intended infiltration device and the
proximity of the seasonally highest water table

The soil classification of the site

If any discharge is to be made to a body of water then the intended rate of
discharge, the point of discharge and the outfall structure proposals should be
provided

Calculations comparing pre- and post development runoff rates for a range of storm
events (e.g. 1:2, 1:30, 1:100 and 1:200 return periods) if applicable. An additional
allowance for the potential impacts of climate change
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Full DIA

Demonstration that post development peak run-off volumes do not exceed that for
pre-development for the range of return periods i.e. that the pre-development
drainage situation is improved or at least mimicked17

Demonstration that the drainage solution selected will ensure that properties on and
off the proposed site are not at risk of flooding from the appropriate rainfall return
period

Details of the accountable body responsible for vesting and maintenance for
individual aspects of the drainage proposals and confirmation in writing that these
bodies will vest/adopt the system

Waste water drainage proposals and confirmation in writing that they will vest in
Scottish Water (if applicable)

Confirmation of measures to be employed to manage surface water runoff during the
construction phase

Topographical survey of the site and adjoining land if available

148



Appendix E City of Edinburgh Guidance
Protect and maintain or enhance existing trees and green space.

Create small rain gardens or bio-infiltration areas.

For buildings consider fitting water butts or rain planters

New SuDS trees, infiltration strips, and filter drains

Roads or paths with adjacent green space could introduce swales.
Disconnect building down pipes to feed into adjacent bio-infiltration areas

De-pave areas of hardstanding to introduce trees, bio-infiltration areas or rain
gardens

New or re-purposed existing green space to provide swales, ponds, or wetlands.

Hard surface or green multi- purpose basins as parking or recreation areas with
capacity for storing water during high rainfall.

Avenues of trees planted in SuDS trenches and filtration drains in hard landscaping
Porous road surfaces and paving

Green roofs on buildings and other structures,

Formal water features such as rills or canals.

New woodland planting in semi-rural locations

Design Out Risk

DO carry out risk assessments at each design stage

DO create banks and shallow edges to waterbodies with gentle stepped gradients of
less than 1 in 4 (if planted up) or 1 in 6 (if grassed) that allow easy access and
escape.

DO Avoid trip hazards within 1m of the water’s edge
DO ensure path surfaces close to water are safe and even

DO provide clear sightlines to the waters DO ensure engineered outlets and control
points are safe and set well back from areas of public access

DO consider the needs and risks to the main users of the area through consultation
and address local concerns.

DO avoid the need for danger signs and lifesaving equipment by designing out risk

DO avoid creating gullies, catchpits and other sumps that can be a risk to people
and wildlife

DON'’T create high vertical drops or headwalls

DON'T provide a maximum central depth of more than 1 m for ponds and a
maximum of 600mm in other features

DON'T create steep sided banks or steeply shelving waterbodies
DON'’T create fast flowing water or areas that will flood quickly.




Designing with Nature

DO provide clean water for wildlife by including features that filter pollutants.

Design a sequence of SuDS features to filter pollutants and sediment to ensure a
controlled flow of clean water before the water enters a wetland SuDS or pond
features to create conditions for wildlife to flourish.

DO create connections to surrounding green networks.

Proximity or indirect links between existing and proposed wetlands or ponds will
enhance natural colonisation and habitat resilience for wildlife.

DO create a range of different habitats

Providing a varied range of landforms, slopes and water depths will provide a
greater variety of potential habitats. Include opportunities for wildlife (such as
woodlands, hedgerows or meadow) beyond the wetland areas to provide
connections and integrate nature into the overall design of the site.

DO provide gentle slopes and shallows to waterbodies

Gentle slopes and shallow shelving edges to ponds and other waterbodies provide
safe access for both wildlife and people and creates opportunities for marginal
planting

DO provide undisturbed sections of bank along water features

Provide undisturbed areas away from public access to encourage nesting birds and
wildlife.

DO control nutrient levels in soil and water

In general, lower soil fertility will support a diversity of native habitats and reduce
maintenance costs. Most native trees and wild plants will thrive on low nutrient top
soils while ponds can develop algal problems if fertility is too high.

Do create ponds, or wetland areas within flying distance of similar habitats
DO use native plants

Using plants of local or Scottish provenance will protect and enhance our natural
heritage while maximising the benefits to wildlife.

Do consider access for toads

Consider access for toads to SuDS ponds and wetlands during their breeding
season. In the local vicinity consider temporarily covering gullies or grills with mesh
to aid safe migration

DO Mix native and non native plants

Use a diverse range of plant species to enhance biodiversity and increase climate
resilience.

Don’t Plant Invasive Species
Avoid planting invasive species near waterways and transport routes
DO plant flowering and berrying plants
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Designing with Nature

In more formal locations where informal native planting might not be suitable choose
species that provide berries and flowers attractive to wildlife (including cultivars or
garden varieties of native species).

DO manage your wildlife areas

Use mown access paths and edges to create public access and an acceptable
appearance to wildlife friendly SuDS areas of vegetation and meadow grasses.
Grass areas of different heights can create a network of different interlinked habitats
(mosaic habitats).

DO use existing established trees as part of your design

Established mature trees are environmental assets, important habitats and attractive
features that will provide multiple benefits if incorporated into the design of the site

DO link hedge patterns, avenues of trees or woodland planting
To encourage birds, bats, small animals and insects.
DON’T economise on soils in SuDS Tree pits

It's a false economy to use cheaper sand-based soils instead of proprietary
engineered SuDS soil mixes. The tree is unlikely to thrive and will either need to be
replaced or will never reach the level of growth which will deliver meaningful SuDS
benefits.

DON'T directly link SuDS water features to protected natural areas

Avoid direct links from the SuDS to environmentally sensitive waterbodies or wildlife
areas to avoid transferring pollutants or sediment.

DON’'T excavate too close to the roots of established trees

Cutting or damaging roots may destabilise or kill existing trees. See British Standard
5837 (2012) — Trees in relation to design, demolition and construction.
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Designing SuDS for Multiple Benefits

Benefits
SuDS features Amenity Biodiversity Health Floodin Water Quantity| Water quality Gl Gtz Sequestration | Traffic calmin;
E g temperature reduction “ K
O O @

Bioretention Areas

Filter drains

Permeable surfacing

SuDS Tree pits and
Trenches

Swales

Living roofs

Rain Planters

Rills in hard landscapes

Multifunctional Hard
retention basins

Multifunctional green
retention basin

Attenuation ponds

Wetlands
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Appendix F Draft Suggested Good Practice Template Circulated to
Local Authorities

A good practice approach

Table 4-1 provides a suggested checklist for good practice on checking Building
Standards compliance on flooding and groundwater which could be used by Building
Standards officers. It suggests checking on flood risk and communicating with the flood
officer, as appropriate, early on in the building warrant process. With respect to PFR, the
CIRIA C790 Code of Practice is recognised including Post Installation Audit of PFR
measures. The alignment of CIRIA C790 with Building Standards processes is
summarised in Table 4-2. As noted in the preceding section, PFR training may be
beneficial to Building Standards staff for checking compliance. Alternatively, the PFR
compliance check could be outsourced to appropriately qualified specialists.



Table 0-1: Suggested good practice checklist:

Stage Item Answer
Building Is flooding and groundwater an issue at this site? (e.g.
warrant local knowledge and/or SEPA Flood Map check)
Building Has this issue been addressed at planning stage? If not,
warrant consultation with the flood officer is recommended.
Building Are all relevant documents available? E.qg.:

warrant e Flood risk assessment;

e Site report

e Property survey (existing) and

e Design review (new build)

e Specified materials/building elements,

e Proposed PFR solution (if applicable)

And been signed off by the relevant officer (e.g. flood
officer; structural engineer)?

Building If flood mitigation measures have been used do they

warrant meet the BSI standards: BS 8000-0:2014, BS
8533:2017 and BS 85500:2015 ?

Inspection Does the location of the development and finished floor
level comply with the approved plans and any relevant
planning conditions?

Inspection If Property Flood Resilience (PFR) has been used, is
there evidence of it following the Code of Practice as
defined in CIRIA C7907? (See accompanying table)

Completion Is evidence of the following available?

certification

All flood risk:

e Does the location of the development and finished
floor level comply with the approved plans and any
relevant planning conditions?

For PFR:

¢ On-site checks/inspections to verify specified PFR
solutions have been achieved (Construction
Compliance and Natification Plan, CCNP).

e Evidence of in-situ and wet testing.

¢ Receive post installation audit (PiA).

e Receive Homeowner Flood Plan (or O&M manuals).
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Table 0-2 CIRIA C790 Alignment with Building Standards Summary

CIRIA C790 Building Standards process Relevant Reference
Standard

Stage 1 Hazard
Assessment

Stage 2 Property
Survey (existing
buildings)

Stage 3 Options
development and
design

Building Warrant:

Flooding type(s), depth, speed,
duration and frequency.
Property survey (existing) and
design review (new build);
specified materials/building
elements, and proposed PFR
solution.

C790B: Chapter 12

C790B: Chapter 13

Draft BS85500 Clause 4.4

C790B: Chapters 14, 23, 25

Stage 4
Construction

Stage 5
Commissioning
and handover

Stage 6 Operation
and maintenance

Completion Certificate:
On-site checks/inspections to
verify specified PFR solutions
have been achieved (CCNP*).
Evidence of in-situ and wet
testing.

Receive post installation audit
(PIA).

Receive Homeowner Flood
Plan (or O&M manuals).

C790B: Chapter 15

C790B: Chapter 16

C790B: Chapters 17 & 24

*Construction Compliance and Notification Plan (CCNP)
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Appendix G Feedback from Local Authorities on Suggested Good
Practice

Comment on Good Practice Draft

1 Apologies for the delay in responding, | had passed around our team
and had given officers a couple of weeks to respond.

The comments | have received are as follows:-

. It looks like an awful lot of work to negate a problem that has
never arisen in the area? We tend to consult with the
Contaminated Land Officer and Planning to assess the
required measures already.

. Furthermore, it would be of great benefit if the acronym PFR
was explained at the start and not in the last 3rd of the
document.

. Bit of doubling up with what the Planning department would

deal with initially.

2 Please see some feedback as requested:

. As noted in Approved Document C, “Flood resistance is not
currently a requirement in Schedule 1 of the [English] Building
Regulations.” Which may explain why recommendations in
C790B are somewhat watered-down and/or contain that many
caveats and references to client wishes, preferences, cost
effectiveness, etc.

. Anyway, we are not convinced CIRIA C790B is the most
appropriate publication to refer to in guidance to Standard 3.3,
which after all is one of the functional standards identified in
Schedule 5 of Building (Scotland) Regulations 2004. Not to put
too fine a point on it, but functional Standard 3.3 has the full
force of an SSI behind it, whereas C790B contains a series of
optional measures to help reduce the extent of damage
caused by flooding, should the building owner wish to adopt
any of them.

. | would suggest guidance to Standard 3.3 could do with being
a bit more prescriptive, anyway. Otherwise, local authority
verifiers throughout Scotland might end up adopting wildly
differing interpretations of the requirements of Standard 3.3,
or just give up on trying to enforce it altogether.




Comment on Good Practice Draft

3 No response received.
4 No response received.
5 Apologies for the delayed reply and last minute response.

Had a quick look through the Practice Checklist and agree with the draft
at this stage. No additional comments from me. Definitely long overdue
to have some form guidance/checklist.

6 ...Building Standards have no comments to make on the suggested
Flood Risk Good Practice Draft
7 I've not got any comments on your checklist, it seems appropriate and

think you have covered it well.

.... the Flood Team doesn’t get involved at the Building Control stage,
our involvement is at the pre-planning or planning stage where we are
an internal advisor to Planning, and we will look for applicants to include
details of flood risk and potential mitigation measures (where
appropriate). The Flood Management Team will assess planning
applications for flood risk and we have our own guidance for developers
on the requirements.

This is a different part of the process to Building Standards, and you
already have it covered in the second point of the checklist. | just
wanted to highlight this in case you want to make reference to it as well.

8 .... we have the following comments to make,

All references to Planning Department should not be part of the Building
Standards Technical Handbook.

Planning Should have decided if the site is suitable for development
(free of flood risk) before the point of submission of Building Warrant.
Building Standards should be made responsible for consultation
regarding flooding. It is too late at that point.

Noting stating requirement for PFR to be signed off by a flood officer or
structural engineer at Warrant Stage- does this mean we will not be able
to progress the warrant application due to this? Who pays for the cost of
any consultation? Why is this not done at Planning Stage?

Building Standards do not check planning conditions why is this being
added in to our duties?

Evidence of in-situ and wet testing.

. Receive post installation audit (PiA).

. Receive Homeowner Flood Plan (or O&M manuals)
This should not be part of the CCNP,

Stages 1-3 should be dealt with by Planning/at planning stage and not
Building standards.

LABSS | If this is specifically for Building Standards, it should refer to verification
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Comment on Good Practice Draft

as opposed to checking and should include to this being part of the
building warrant assessment process and as part of reasonable inquiry
checks on site.

The common terminology in this respect would be 'Building Standards
Surveyors' or 'verifiers'.

Perhaps covered elsewhere, does this reference a Local Authority
person, if so may be worthwhile clarifying.

Agreed that early consideration is key. Again not sure if covered
elsewhere but it is also key that the applicant/owner/architect, considers
such matters well before the building warrant application stage.

Recognised where, in the Technical Handbooks? | think this will be
covered in the current BSD review.

As referenced before, suggest use 'surveyor' or 'verifier'.

I'm not sure about this sentence. We must ensure building standards
surveyors are trained appropriately and I'm happy to discuss this further
with the BSD as part of the Hub's role. | don't think the knowledge
required is so specialist that it would need an expert to review. Also
worth noting that in legislation ‘compliance’ is the responsibility of the
relevant person.

May be covered elsewhere, but there could be reference to pre-
application discussion with the verifier.

Is there any element of the report which references the duty of the
applicant/agent etc to check flooding implications way before the formal
building warrant application process. It shouldn't be the case that the
first point the agent becomes aware of flooding issues is the building
warrant or indeed planning application process.

Just need to watch the language in the context of planning and building
standards being separate processes with different requirements in terms
of compliance with guidance. | would say that in most cases discussion
between the building standards verifier and relevant LA flooding section
would be beneficial.

Again, these documents should also be included within any checkilist for
applicants and agents.

Need to consider context. There is no formal 'sign off' process in this
regard, other than by the verifier through the approval of the building
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Comment on Good Practice Draft

warrant. Other discussions would be in the context of consultation.

Just need to make sure these standards are referenced within the
Technical Handbooks.

Not sure if the context of inspection is covered elsewhere in terms of the
verifier undertaking reasonable inquiry, this being risk based checks
based on the particulars of each warrant application. You could
reference including such areas within the CCNP.

Suggest remove, the verifier would not specifically check compliance
with planning conditions. If there were any issues on site they would
refer these to planning colleagues for investigation from their
perspective.

Terminology. Should be 'Submission of Completion Certificate by
relevant person' or similar.

As noted above.

May need explained if not covered elsewhere. | would suggest wet
testing would be for the relevant person to undertake as opposed to the
verifier.

Not sure the verifier would need this, should be included within any
home owners pack if a new dwelling.

Just need to consider the purpose of this paper in the context of
previous comments. For example stage 1 and 2 should be undertaken
prior to any building warrant application submission.
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